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Voorwoord

Het is al weer 10 jaar geleden dat ik voor het eerst met het verschijnsel
van sociaal-economische gezondheidsverschillen in aanraking kwam. Ik
heb het tot op de dag van vandaag een fascinerend probleem gevonden.
Deels omdat het zo complex is, en de inbreng van verschillende discipli-
nes nodig is om het te kunnen begrijpen. En deels omdat het ¢en onder-
werp is waarbij feiten en de (morele) beoordeling van die feiten dicht bij
elkaar liggen. Zo roept het gegeven dat mensen in lagere sociaal-econo-
mische groepen ongezonder zijn dan mensen in meer bevoorrechte
posities, onmiddellijk de vraag op of dit een ongewenste situatie is. Mijn
gedachten daarover gingen destijds twee kanten op. Enerzijds had ik het
idee dat het oneerlijk is dat sommige groepen door de sociale omstandig-
heden waarin ze verkeren, korter leven en vaker ziek zijn dan andere.
Anderzijds vroeg ik me af of er wel een probleem was: de verschillen in
gezondheid leken deels samen te hangen met het feit dat personen in
lagere en hogere sociaal-economische posities een andere leefstiji hebben,
en die diversiteit in individuele keuzen leek me nu juist een groot goed.

De afgelopen jaren heb ik geprobeerd deze gedachten verder te ontwikke-
len en te onderzoeken. Velen hebben me daarbij geholpen, en daarvoor
wil ik hen bedanken,

Onder hen neemt Johan Mackenbach, mijn promotor, een bijzondere
plaats in. Van hem heb ik het vak van onderzoeker geleerd, en een betere
leermeester had ik me niet kunnen wensen. Zijn kritische en creatieve
manier van analyseren heeft hij al die jaren op zeer systematische wijze
overgebracht, waarmee hij ook een belangrijke inhoudelijke bijdrage aan
mijn proefscluift heeft geleverd.

De samenwerking met Dike van de Mheen dateert al vanaf de voor-
bereiding van de LS-SEGV, en is steeds onvoorstelbaar goed verlopen.
We waren cen hecht team, en konden samen alle problemen e baas, on-
danks de soms erg hoge werkdruk. In al die jaren voorzag Dike mijn
werk bovendien steeds van kritisch commentaar, of het nu ging om een
nauwelijks uitgekristalliseerd idee of een zevende versie van een artikel.

Later is het onderzoeksteam uitgebreid met Joost van der Meet,
Carola Schrijvers, Inez Joung en Heleen van Agt, en nog weer later met
Jeanette Simon, Marig! Droomers en Wilma Nusselder, Qok zij hebben
mijn werk steeds kritisch bekeken en zo bijgedragen aan de kwaliteit
ervan. Bovendien bestond er binnen het GLOBE-team altijd belangsteliing
voor ¢lkaars wel en wee, en dat heb ik erg gewaardeerd,

Statistische ondersteuning kwam van Caspar Looman en Hans van
den Bos. De discussies over 'reductie in deviance’ versus ’‘reductie in
Odds Ratio’ zal ik de rest van mijn leven niet vergeten, en dat illustreert
hoe belangrijk hun bijdrage is geweest.

Zonder het eindeloze geduld van Xandra Savelkouls, Ton Gerritsen
en later ook Michel Provoost had er nu niet zo’n mooie dataset gelegen,
Hanneke van Trirum heeft ervoor gezorgd dat literatuuronderzoek doen
een kwestie was van ’‘naar de bakken lopen’. De medewerkers van het
secretariaat en in het bijzonder Else van den Engel, stonden steeds weer



viii

klaar om ’even’ wat voor me f¢ doen. En dankzij vooral Ton Gerritsen en
Hans Verdoes waren computerproblemen altijd zo opgelost.

Eerdere versies van een aantal hoofdstukken van dit proefschrift zijn
tijdens bijeenkomsten van medewerkers van het instituut Maatschappelijke
Gezondheidszorg, en in het bijzonder die van het MMDV-cluster, van
waardevol commentaar voorzien. Meer in het algemeen heb ik de samen-
werking met en het meeleven van vele iMGZ-medewerkers in al die jaren
zeer gewaardeerd.

De overige Rofterdamse leden van de promotiecommissie, Prof. LD.
de Beaufort en Prof. J. Passchier wil ik bedanken voor hun kritische
commentaar op het manuscript. I would like to thank Prof. Sally
Macintyre for her useful comments on the manuscript.

Verder wil ik om uiteenlopende redenen nog graag de volgende
personen bedanken, Marlies Galenkamp en Suzanne van de Vathorst, voor
hun waardevolle en stimulerende inbreng bij de uitwerking van hoofdstuk
6.4; Anton Kunst, de laatste jaren mijn kamergenoot, met wie ik af en toe
even afstand kon nemen van het dapelijks werk, en op een hoger plan
over ons soort onderzoek kon filosoferen; Henriétte Treurniet, die als
"buitenstaander’ waardevol commentaar op het laatste hoofdstuk leverde;
Rosalind Rabin, die mij voor vele fouten in het Engels heeft behoed;
Anne-Lore Kuryszezuk, die voor de beeldende samenvatting van de
onderzoeksresultaten op de omslag tekent; en de portiers van het complex
Hoboken (dat heb ik ze beloofd), die ervoor zorgden dat ik ook op rare
tijden aan mijn proefschrift kon werken.

Ook mijn ouders wil ik hier bedanken. Voor correctie van de tekst
kon ik deze keer niet bij mijn vader terecht - hij betreurt het waarschijn-
lijk nog steeds dat ik m’n proefschrift niet in het Nederlands heb geschre-
ven, zodat hij er met de rode pen doorheen had gekund - wei hebben ze
me steeds met veel belangstelling gevolgd en heb ik me altijd door hen
gestimuleerd gevoeld.

En dan natuurlijk Eric. Zijn steun en inbreng in letterlijk alle fasen
van het promotieproces, inclusief die van de vormgeving, was voor mij
van onschatbare waarde. Eigenlijk is hij nu ook alvast een beetje gepro-
moveerd.

Rotterdam, februari 1997
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Being in good heaith is seen as one of the most valuable goods in life.
Therefore it is viewed as unfair that certain groups within society, for
example unmatried people or some ethnic groups, do not appear to enjoy
an equal share of good health compared to other sections of the popula-
tion. The perceived injustice is even more emphatic if differences in
health correspond with the distribution of other goods (see Schuyt 1987).
This is the case with inequalities in health between socio-economic
groups which are the focus of this thesis.

Empirical studies in many countries show that people who are worst
off as far as their socio-economic position is concerned are also worst off
when it comes to health. This thesis addresses the background of these
socio-economic inequalities in health as well as the consequences for
health policy. This chapter contains a brief introduction to the concept of
social stratification and specifies roughly the objectives of this thesis.

Social stratification

Social stratification is the ranking of individuals in terms of the amount
of valued goods such as material resources, knowledge, prestige and
power. The position of the individual in the stratification is indicated by
the term social class or socio-economic status. Whereas in the literature
on socio-economic inequalities in health, both terms are often wused
interchangeably, in the sociological literature they have different mean-
ings (Grusky 1994). For Weber ’status group’ refers merely to a person’s
lifestyle and his/her honour or prestige in society. It is based on the work
a person does or the educational level attained. Alternatively, ’social
class’ is assumed to have an economic base and refers to a person’s
income. Weber therefore argues that social stratification has several
dimensions, implying that a person can be high in one dimension and low
in other. An example of this is a highly educated person who is unem-
ployed and as a result has a low income,

The multidimensional perspective of Weber contrasts with the
unidimensional approach of Marx. He defined classes by their position in
the economic system, more specifically the way they are related to the
means of production’. This classification is therefore based on economic
factors only. According to this perspective, society is divided into two
clearly distinguished classes, i.e. the proletariat and the bourgeoisie which
qualitatively differ from each other. In contrast, the social and class status
of Weber represents a quantitative difference between social sirata. Socio-
economic strata, in this view, are not clearly distinguished entities but
rather a ranking of people in terms of number of years of education,
occupational prestige and income.

The members of a particular socio-cconomic group are seen as
sharing a certain culture (lifestyle, orientations, values etc.) but these
socio-cultural clements in themselves do not constitute the position of an
individual in the stratification.

Although the theoretical construct of social stratification is seldom spelled
out, most studies on socio-economic inequalities in health scem to be

Introduction



1.2

based on Weber’s multidimensional view of social stratification. In these
studies, income, educational and occupational level are the most fie-
quently used indicators of socic-economic status (Susser et al. 1985,
Liberatos et al. 1988).

In this thesis, the term socio-economic status is used for both the
class and status dimension. All three socio-economic indicators have been
included. If the effect of material conditions on health is studied, income
is used as an indicator of socio-economic status whereas if the focus is on
the status component, educational level is mainly used. In the Nether-
lands, educational level is considered to be an appropriate indicator of
socio-economic status. This contrasts for example with the United King-
dom, where occupational level is a more frequently used indicator. The
choice to use educational rather than occupational level is based on a
practical as well as a theoretical argument, Firstly, educational level as an
indicator of socio-economic status has the advantage of being available
for both men and women, whether they are in paid employment or not. A
more theoretical argument in favour of educational level relates to its
growing importance for the relative position of the individual in the
distribution of other valuable goods, such as paid labour, occupational
status and income (Schuyt 1987, de Vries 1993). This reflects the tenden-
cy for individual capacities to become more crucial for the position of the
individual in the social stratification which in the extreme might lead to a
meritocracy as sketched by Young (1976).

Consequences of social stratification for health

The socio-economic status of an individual to a certain extent determines
the opportunities to survive until old age and to enjoy good physical and
mental health. In all Western couniries for which data are available,
mortality and morbidity increases as one descends the social scale. This is
nol surprising, as many aspects of life are shaped by the position of an
individual in the social stratification. It influences what people eat, in
what houses they live, their opportunities for a paid job, the physical
environment in which they work, how they spend their money, how they
cope with problems, what they do in leisure time etc. Many of these
factors influence health, indicating the link between social stratification
and health. The socio-economic position, in other words, provides access
to many resources that are prerequisites for promoting good health,

Health problems for which the frequency rises with decreasing
socio-economic status range from subjective health complaints and
perceived health status to specific chronic conditions and mortality. The
difference in life expectancy at birth, for example, between Dutch men at
the highest and lowest educational level is assessed to be more than 4
years (van de Water et al. 1996). The percentage of people reporting a
chronic condition at the lowest educational level is 1.5 times as high as
the corresponding percentage at the highest educational level (van der
Wulp 1996). Moreover, people in lower socio-economic groups are more
than twice as likely to perceive their health as less than "good" (CBS
1992},
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1.3

Objectives and structure of this thesis

Whereas in some other Western European countries, in particular the
United Kingdom, the consequences of social stratification for health has
been the subject of rescarch for several decades, evidence on socio-
economic inequalities in health in the Dutch population has accumulated
only recently. It is beyond doubt however, that socic-economic in-
equalities in health in the Netherlands exist. This thesis addresses the
explanation of these inequalities. The focus will be on the effect of socio-
economic status through more proximate determinants of health, such as
adverse working and living conditions and unhealthy behaviour. The
underlying rationale of this research question is the wish to identify the
causes of inequalities in health which could be addressed through health
policy. The implications of these empirical findings for current health
palicy will also be explored. We will (ry fo establish which inequalities in
health should be considered unjust and what policy measures should be
initiated to reduce the inequities in health.

In summary, the issttes which are addressed in this thesis might be
formulated as follows: How do socio-economic inequalities in health
arise? Should we be concerned about these inequalities and what should
be done about them?

This thesis consists of three parts,

The first part (chapter 2} spells out the conceptual framework on
which this thesis is based. Chapter 2.1 provides an overview of the
international literature concerning the background to socio-economic
inequalities in health, This overview relates to the "causation mechanism’,
which is the focus of this thesis, but also to other mechanisms which
might explain socio-economic inequalities in health. In addition, this
chapter specifies the conceptual model on which the empirical analyses in
this thesis are based. In order to further increase the relevance of the
empirical analyses for health policy, chapter 2.2 explores some policy
issues relating to the moral justification of a policy aimed at the reduction
of socio-economic inequalities in health and the possibilities of achieving
this goal, Chapter 2 ends with a more detailed description of the research
questions that are studied in this thesis, and further specifies the outline
of this thesis (2.3).

The second part (chapter 3-5) includes several empirical analyses in
which elements of the explanation of socio-economic inequalities in
health are explored. All empirical analyses in this thesis are based on data
from the Longitudinal Study on Socio-Eeonomic Health Differences (L.S-
SEHD). The LS8-SEHD started as a part of a national research programme
on socio-economic inequalities in health, which was launched in 1989 by
the Dutch Ministry of Welfare, Public Health and Cultural Affairs
(Mackenbach 1994b). As all empirical analyses in this thesis are based on
the baseline data collection of the L.S-SEHD, which took place in 1991,
they are all cross-sectional studies, The design and data collection of the
LS-SEHD are described in chapter 3. The empirical analyses are present-
ed in chapter 4 and 5.
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The third part of this thesis (chapter 6) summarises and discusses the
findings of the empirical analyses. Moreover, it presents some conclusions
with respect to the background of socio-economic inequalities in health,
and discusses the implications of the findings for health policy.
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2 CONCEPTUAL FRAMEWORK



Abstract

This chapter provides an overview of the explanations that have been put
forward with regard to the origins of socio-economic inequalities in
health. According to current scientific opinion both processes of ’selec-
tion’ (health influences socic-economic position through health-related
social mobility) and of ’causation’ (socio-economic position influences
heaith through the differential distribution of specific risk factors) play a
role in socio-economic inequalitics in health, although there is some
evidence that *causation’ is the more important mechanism.

The ’selection’ processes are commonlty divided between the effects
of heaith in childhood on ’intergenerational’ social mobility (change of
socio-economic status betwveen parents and children), and the effects of
health at adult ages on ‘intragenerational’ social mobility (change of
socio-economic status afier entry into the labour market).

Specific risk factors which may be involved in the ‘causation’
mechanism can be grouped into health-related behavioural factors {e.g.
smoking, nutrition), structural/material factors (e.g. material deprivation,
occupational exposures) and psychosocial stress-related factors (e.g. life
events, lack of social support). The distribution of these risk factors
across socio-cconomic groups in its turn probably is partly determined by
childhood environment (e.g. socio-economic position of parents) and
attitudes/personality (e.g. neuroticism and locus of control). The latter are
not simply ’intermediary’ between socio-economic status and health
because they may also influence socio-economic status. They are there-
fore not only part of the ’causation’ mechanism but also of a ’selection’
mechanism. The latter differs from the ’selection’ mechanism described
above (in which health is the selection criterion) and is sometimes
referred to as “indirect selection’ (in which a determinant of health is the
selection criterion).

Finally, (a small) part of socic-economic inequalities in health is
probably due to the differential distribution of genetic factors across
socio-economic groups,

Acknowledgements

The authors wish to thank Inge Spruit, PhD, and John Klein Hesselink,
MSe, for their valuable contribution to the model, and Prof. Paul van der
Maas and Anton Kunst, MSc, for their valuable comments on previous
versions of the model,
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2.1

2.1.1

The background to socio-economic inequalities in health:
a review of the literature and a conceptual model

Introduction

The explanation of socio-economic inequalities in health is still largely
unknown in the Netherlands (as it is in other couniries), although the
number of studies which not merely describe the inequalities but also
investigate the determinants, is increasing. Based on existing {inter-
national) literature, this chapter provides an overview of the explanations
that have been put forward with regard to the origins of socio-economic
inequalifies in heaith,

On the basis of this overview as well as empirical data relating to
the socio-economic distribution of specific determinants in The Nether-
lands, an explanatory model was formulated prior to the Longitudinal
Study on Socio-Economic Health Differences (LS-SEHD). The model
aimed to integrate the relationships between socio-economic status (SES),
determinants of health, and health itself, Existing literature presents other
models relating to the background of socio-economic inequalities in
heaith (Power et al, 1986, Mackenbach & van der Maas 1987, Carr-Hill
1987, van den Heuvel 1988). These were considered during the develop-
ment of the conceptual model. The decision to develop a new model was
prompted by the wish to be able to derive specific hypotheses on the
basis of this model which could then be tested in the LS-SEHD. This
required a specification of the relationship between explanatory factors
and mechanisms that went further than the scope of the above-mentioned
models.

Because it attempts to integrate the existing explanations, the model has
the potential to contribute to the discussion on the background of socio-
econontic inequalities in health. However, in view of the general validity,
it should be borne in mind that the model reflects a number of choices
that sere made in the LS-SEHD. These choices concern both the health
indicators and the explanatory factors which were considered.

Firstly, the model was resiricted {o the explanation of differences in
somatic health, Although however, the model is partly applicabie to the
explanation of differences in mental health problems, this was not its
primary aim. The model focuses on the incidence of chronic conditions,
disabilities, seif-perceived health problems and mortality. Other aspects of
health, such as medical consumption and prognosis, require other models
of explanation, and were therefore not considered here. In addition, the
model is concerned with the explanation of inequalities in health /n
aduithood. Factors and mechanisms that occurred in previous stages in
life (such as social background) are involved in the explanation of these
differences.

Choices have also been made with regard to explanatory factors.
Indeed, the study pays attention to all explanatory mechanisms discussed
in the existing literature, but within these mechanisms it focuses on
specific aspects. For example only those factors of which it is known that
they are differentially distributed across socio-cconomic groups have been

Conceptual framework
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included. Moreover, factors that could not be determined by question-
naires in a reliable way have been excluded (e.g. the majority of genetic
factors and biological risk factors), together with factors that would
require a disproportionately great effort (o measure (e.g. intelligence).

The outline of this chapter is as follows. Firstly, the current explanations
of socio-inequalitics in health are discussed, ie. attefact, ’selection’
mechanism, genetic predisposition, and ’causation’. Empirical data will be
used as frequently as possible to examine whether it is likely that these
explanations also constitute the background for health inequalities in The
Netherlands, As far as these are available, study results regarding the
relative importance of each of these explanations will also be discussed.
The different explanations are then integrated into one model,

Artefact

The artefact explanation assumes that inequalities in health between
socio-economic groups that emerge from previous research are biased by
the research methods and the measurements used (Bloor et al. 1987). In
reality, it is hypothesized, the differences either do not exist or do so to a
lesser degree. For example, the results could be biased if the number of
deceased in a particular socio-economic group is calculated, thereby using
different methods in the numerator and denominator to indicate the socio-
economic status of the deceased. For example, in the British mortality
statistics, the occupational level of a deceased person is simply deter-
mined by asking the relatives. Data on the number of persons in a
specific social class however are taken from the census. Occupational data
are therefore derived from two different sources. Consequently, the
estimates of inequalities in mortality might be biased.

Although it is possible to point out several sources of bias in
empirical studies, it is unlikely that socio-economic inequalities in health
are largely or solely an artefact (Fox et al. 1986, Marmot 1986). Socio-
economic inequalities in health emerge from a large number of studies
which have used many different research methods. In this thesis it is
therefore assumed that the differences that are to be explained are primar-
ily true differences,

Selection

The selection explanation assumes that socio-economic inequalities in
health can be explained by the effect of health on the socio-economic
status (Illsley 1955, Tilsley 1980, Stern 1983, Fox et al. 1986, West
1991). Socio-economic health inegualities occur, it is hypothesized, as a
resuft of the fact that selection in relation to health occurs during social
mobility. As a consequence, persons who are in poor health less fre-
quently move up or more frequently move down the social ladder than
healthy persons.

The ’selection’ processes are commonly divided according to the
period in people’s lives in which selection occurs. Firstly, social mobility
may occur during the period of adolescence and early aduithood. Iflness
during childhood or adolescence may influence a person’s future socio-
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economic status at the start of adult life. In this case, the social mobility
of an individual is determined by comparing his/her attained socio-
economic status with the SES of histher parents. This is called inter-
generational social mobility (Power et al, 1986, Illsley 1980). Secondly,
health may influence social mobility in adulthood. In this case, the
individual is not socially mobile compared to his parents, but in com-
parison to himself earlier on in adult life, This process is indicated by the
term infragenerational social mobitity (Fox et al. 1985).

Apart from the period in which selection occurs, the form in which
selection emerges can aiso be further specified. In the literature, a dis-
tinction is made between direct and indirect selection (West 1991,
Wilkinson 1986). Direct selection imiplies that social mobility is a direct
result of either very good or very poor health. Indirect selection occurs
when social mobility is selective according to deferminanis of health and
disease. An example of this might be selection according to attitudes that
influence one’s behaviour. Both selection in adulthood and selection in
the period before adulthood can be either direct or indirect. Four forms of
selection can therefore be distinguished. These are discussed in more
detail below.

An important variable in the case of direct selection with inter-
generational social mobility is an individual’s chance of education. A
long period of illness during childhood or adolescence could influence a
person’s educational opportunitics, for example as a result of absence
from school due to iliness. An illness can also limit the number and type
of jobs which an individuai can choose (West 1991). The results of a
British birth cohort study, The National Survey on Heaith and Develop-
ment (Wadsworth 1986), provides evidence to suggest how this might
occur. From this study, it emerged that boys who had been very ill in
childhood have a greater chance of downward social mobility than
healthy boys. Here, mobility was measured by comparing the oc-
cupationa! status of father and son.

In the process of indirect selection with intergenerational sociai
mobility, both attitudes and behaviour that influence heaith play a ceniral
role (West 1991, Fox et al. 1985). The idea behind this mechanism is that
the same behaviour and attitudes that lead to an up- or downward mobili-
ty can also influence the long-term state of health. The factor ’orientation
towards the future’ is an example of this. The extent to which a persen
orientates himself towards the future might be associated with the inclina-
tion to invest in an education. In addition, people with a lack of orien-
tation towards the future are probably less likely to incorporate the long-
term effects of certain health-related behaviour in their decision to engage
in that behaviour. In this case, the attitude constitutes a common explana-
tion for downward social mobility and illness later on in life, or for
upward social mobility and good health. Although several authors assume
that indirect selection might be involved in the generation of socio-
economic inequalities in health there are no empirical data to support this
view, Indirect seclection can also occur during infragenerational social
mobility in a similar way as in the case of infergenerational mobility.
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Moreover, direct selection can occur during adulthood. This form of
selection implies the influence of chronic conditions on downward social
mobility. Iliness could lead to downward mobility if someone is unable to
stay in his previous job or function as a result of that illness, This process
is sometimes called *drift” (Lundberg 1988), and may arise, for example,
when people are excluded from the labour market as a result of a long-
term work disability. Alternatively, very good health can also influence
upward social mobility. People who enjoy very good general health
probably have a better chance to move up the social ladder during
adulthood than people who are less healthy (Wilkinson 1986}.

Although there is some evidence on the way the above-mentioned selec-
tion processes operate, we are not aware of studies that quantify the
effects of selection mechanisms on socio-economic inequalities in health.
Yet some authors have tried to obtain an approximate estimate of the
coniribution of this explanatory mechanism (Fox et al. 1985, Wilkinson
[986). These estimates seem to indicate that fhe selection mechanism can
never provide a comprehensive explanation of existing socio-economic
inequalities in health. Proof of this emanates from the British OPCS
Longitudinal Study, in which a cohort was followed-up for ten years with
respect to mortality. Occupation was established at the start of this period.
If direct selection (in the case of intragenerational social mobility) had
occurred, then the differences in mortality rates in this cohort would have
decreased during the follow-up period as the socio-economic status of
people who died in the first part of the follow-up period was registered in
the period directly before death, In case of direct selection one might
expect this status to be linked more strongly with mortality risks than the
occupational level reported at an earlier point in time. However, in the
above-mentioned study an increase of socio-economic inequalities in
mortality was found. Mortality differences in the first five years after
determination of occupation were found to be smaller than the mortality
differences that were recorded in this group at the end of the *70s (Fox et
al. 1985).

Tt should be borne in mind that indications from other countries with
regard to the contribution of the selection mechanism are not necessarily
applicable to the situation in The Netherlands. The extent to which health
affects social mobility, either directly or indirectly, not only depends on
personal characteristics but is also influenced by the social structure,
which varies between countries (West 1991). The social security system
and the way in which employees are selected for a job are just two
examples of this.

Genetic predisposition

The explanation of inequalities in health in terms of genetic factors is
described as follows: because the socio-economic status of the parents is
related to that of their child and because parents’ health is correlated with
socio-economic status, a part of socio-economic health differences in
adulthood could possibly be explained by the distribution of genetic
factors in a population (Power et al. 1986, Himsworth 1984). This
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influence is a genetic disposition that runs from parent to child, ie. a
hereditary transferabie predisposition for developing a particutar disorder.
This explanation is closely related to the selection explanation. When
people who are ill gradually move down the social ladder, this will
eventually result in a differential distribution of genetic material among
the population with respect to illnesses that carry a genetic component,
This is at the lower socio-economic groups’ disadvantage (Mackenbach &
van der Maas 1987).

Although it cannot be excluded that genetic predisposition partiaily
explains the existing socio-economic inequalitics in health, this mecha-
nism is expected to be less important than the causation and selection
mechanism. In support of this view it should be mentioned that there is
no clear indication of a differential distribution of genetic characteristics
across socio-economic groups (Mascie-Taylor & McManus 1984, Golding
et al. 1984, Cliquet 1963).

Causation

The ’causation’ mechanism assumes that a person’s socio-economic status
affects his health {Towsend et al. 1987, Marmot et al, 1987, Davey Smith
et al. 1994), This is not a direct effect however, Socio-cconomic status
influences health through more specific determinants of health and illness.
Because these determinants are in between socio-economic status and
health, they are called intermediary factors, According to this explanation,
socio-economic inequalities in health exist because lower socio-economic
groups live in less favourable circumstances and more frequently engage
in health-damaging behaviour and less frequently in health-promoting
behaviour than higher socio-economic groups. Traditionally, intermediary
factors are divided into material or structural factors and behavioural
factors (Townsend et al. 1988).

Behavioural factors

Habits such as smoking and drinking, dietary habits, physical exer-
cise/leisure activities and use of preventive and curative health care are all
examples of behaviourat factors. We expect that these factors will explain
part of the socio-economic inegualities in The Netherlands because on the
one hand they influence health, and on the other they are differentially
distributed across socio-economic groups. Table 2,1.1 shows for example,
that the percentage of current smokers is higher in the lower socio-
economic strata both among men and women. Ancther example of a
behavioural factor that is differentially distributed across socio-economic
groups is fat intake. The data in Table 2.1.1 show that among men and
women in lower socio-economic strata, the fat intake is slightly higher
than among people in higher strata. The ratio however, between polyun-
saturated and saturated fatly accids seems to be higher in lower socio-
economic groups. Finally, excessive drinking seems to be more common
among women in higher socic-economic groups, whereas the association
is irregular for men.
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Table 2.1.1 Distribution of some intermediary factors across socio-economic groups

intermediary factor socio-economic group

[ 2 3 4 5 7
high low
% current smokers?
men 279 29.6 352 34.9 43.5 44.4 515
women 2.7 29.7 309 319 382 424 49.5
fat intake (% energy)? 40.0 40.1 41.5
ratio polyunsaturated and 0.39 0.44 0.45
saturated fatty accids?
% excessive drinkers®
men 10.1 8.9 i1.1 8.9 10.8 10.9 9.3
women 6.5 4.5 4.5 24 2.8 1.6 1.8
% persons reporting physi- 10 12 12 37
cally demanding work®
% persons ]ivin% beyond 2.5 3.5 6.7 10.6 [7.5
social minimum
average number of life- 13.0 20.1 16.1 17.6 4.4 18.6 24.0
events in the previous year
per 100 persons®
% of persons reporting 77 66 61 48 39
opporiunities to discuss
personal problems with
relatives/friends®
& Peilstationsproject Hart- en Vaatziekten (Hoeymans et al. 1993). Socio-economic indicator:
educational level
b Vbedingspeilingsonderzoek [987-1988 (Hulshof et al. 1990). Socio-cconemic indicator:
compound index (occupation and education)
¢ CBS, Leefsituatie-onderzock 1983 (CBS 1984). Socio-economic indicator: occupational
level
d CBS, Sociaal Economisch Panel-onderzoek, 1985 (Berghman et al. 1988). Socio-economic
indicator: educational level
e Sociaal en Cuftureel Planbureau. Culturele veranderingen in  Nederland 1988/8%

{Mackenbach 1992). Socio-economic indicator: educational level

Material factors

Material aspects of living conditions that are important for the explana-
tion of socio-cconomic inequalities in health are, among others, the
circumstances in which a person lives and works, and his medical insur-
ance. It is likely that inequalities in health partly originate because people
from lower socic-economic groups, more often than people in a higher
socio-economic position, live and work in circumstances that have a
detrimental effect on health. Table 2.1.1 includes one of these factors,
namely physically demanding labour.

The influence of medical insurance is linked to the use of medical
care. In this respect, the financial accessibility of services for example
might be important (for example compensation/no compensation for a GP
visit), as well as the rules that are imposed on the insured party (for
example periodic dental check-ups).
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This shows that the explanations of socio-economic inequalities in health
in terms of behavioural and material factors are not separate issues (Blane
1985, Whitehead 1988, Macintyre 1986). Behavioural factors are partly
embedded in a number of material or structural living conditions. Poor
dietary habits for example, or a lack of leisure facilitics are to some
extent determined by a person’s financial position.

If somecone as a result of limited financial resources, lacks several
basic necessities for health, then there is a situation of multiple depriva-
tion (Townsend 1987). A study which is concerned with the explanation
of socio-economic inequalities in health should include such clusters of
material determinants. Table 2,1.1 includes data which show differences
in deprivation between socio-economic groups in The Netherlands. Tt
reflects the percentage of persons in particular socio-economic groups
who have to live on an income that is below the social minimum.

Psychosocial stress-related factors

Psychosocial stress-related factors are a third group of determinants in the
explanation of socio-economic inequalitics in health. They include
stressors (long-term difficulties, life-events) and factors modifying the
impact of stressors on health (social support, coping style, locus of
control etc,). Examples of stressors are fong-term unemployment, death of
a partner and divorce.

It is expected that part of the existing differences in health are due
to the fact that lower socio-economic groups are more exposed to stress-
fil conditions or circumstances, or are less well equipped to cope with
these stressors. As a result, the effects on their health might be larger in
[ower groups than in higher ones (Kessler & Cleary 1980, Turner & Noh
1983). The influence of psychosocial stress on health probably operates
through a decline in physical defence which results in an increased risk of
illness (Maes et al, 1987, Antonovsky 1987). That is why psychosocial
stress is seen by some authors as a background to an increased suscepti-
bility to diseases in lower socio-economic groups (Marmot et al. 1984,
Syme & Berkman 1976). In support of this mechanism it can be argued
that a negative socio-economic gradient has been demonstrated not only
for some, but for many disease categories.

Empirical research indicates that psychosocial factors in The Nether-
fands show a relationship to socio-economic status. Table 2.1.1 shows
that the number of life events that were reported during the previous year
was lowest among the higher socio-economic groups, although the
differences do not seem to be very large (Raats et al. 1987, Mackenbach
1991). Table 2.1.1 also contains the results of a study regarding the
relationship between social support and socio-economic status. Here,
social support is indicated by the percentage of people who report oppot-
tunities for discussing problems with friends or relatives. In this respect
too, lower socio-economic groups appear to be at a disadvantage com-
patred to people in the higher strata.
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Social background

Over the past few years, various authors have pointed out that it is not
only someone’s current socic-economic status that influences health.
Circumstances in which a person grew up might also affect adult health
{(Notkota et al. 1985, Barker & Osmond 1987, Carr-Hill 1987, Davey
Smith et al. 1990b). Nutrition and housing for example are important, not
only as individual determinants but as elements of a complex system of
material circumstances in which people grow up. Because the socio-
economic status of a person is related to that of his parents, persons in
lower socio-economic groups will generally have grown up in worse
socio-economic circumstances than persons in higher socio-economic
groups. These inequalities in living conditions possibly explain a part of
the differences in health later on in life by way of illness in childhood or
a higher susceptibility to disease (Marmot 1986, Macintyre 1988).

Because a direct way of measuring these material circumstances is
often difficult if not impossible, they are usually measured in an indirect
way. A person’s height is sometimes used as an indicator (Kuh &
Wadsworth 1989, Nystedm Peck & Vigers 1989). The reasoning behind
this is as follows: height is established by (among other things) material
circumstances during childhood such as nutrition, or by way of periods of
illness during childhood. People who grow up in relatively poor cir-
cumstances or people who have been frequently ill, will, on average, be
shorter, However, it should be remembered that height is determined not
by the above-mentioned factors alone. Some of the differences in height
can also be explained by genetic factors, such as height of the parenis
(Kuh & Wadsworth 1989). Moreover, the influence of the social back-
ground cannot be described by height alone.

In the Whitehall study among British civil servants, it was estimated
to what extent inequalities in heafth among adults could be traced to
differences in socio-economic circumstances during childhood as in-
dicated by height. This study showed that given a certain age and social
position, short persons ran a higher risk of dying from ischaemic heart
discase than tall persons. This provided indications about the impact of
material circumstances during childhood on heaith later on in life.
However, the strength of the relationship between occupational level and
mortality from heart disease hardly decreased after adjusting for height
(Davey Smith et al. 1990b). This may indicate that the contribution of
material circumstances during childhood to the explanation of socio-
cconomic inequalities is rather small.

The averall importance of the causation mechanism for socio-economic
inequatities in health is presumably much larger than that of the selection
mechanism. A number of behavioural factors have been demonstrated to
account for some inequalities in health. For example in the Whitehall
study, approximately forty percent of the higher risk of mortality from
heart disease in lower civil servants appeared to be accounted for by
‘traditional’ risk factors such as smoking, being overweight and a fack of
physical exercise (Rose & Marmot 1981). This result cannot automatical-
ly be generalized to the Dutch situation as it is largely unknown whether
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the socio-economic distribution of risk faciors in the Netherlands is
comparable with the distribution in Great Britain,

Conceptual model

The explanatory mechanisms that were discussed above were integrated
into one model. A new aspect of this model and of the L.S-SEHD, is the
attempt to quantitatively assess the importance of the relevant mecha-
nisms and factors in relation to each other, Insight iMo the interrelation-
ship is necessary to estimate the relative importance of each of the factors
and mechanisms involved. Only then is it possible to see how the influ-
ence of a particular factor affects other explanatory factors, It is of course
impossible to statistically fest each and every relationship in the model.
The function of the model lies mainly in the opportunities that it offers to
derive hypotheses regarding the explanation of inequalities in health
which incorporate the relationship between the various factors and
explanations. The hypotheses will then be tested separately by means of
the data that have been gathered in the LS-SEHD.

The hypothesized role of mechanisms and factors in the explanation
of inequalities in health has schematically been visualized in Figure 2.1.1.
Each of the blocks in the fisure represent the factors that are measured in
the LS-SEHD. The relationship beiween the factors concerned are
represented by arrows. The mechanism in which this relationship is
placed is also included in the modef, The relationships are clarified in this
section by way of examples.

Because the diagram serves as the conceptual model for the LS-
SEHD, factors and relationships that are not considered in this study have
of course not been included in the model. This applies for example to the
use of health care. We included use of preventive services but omitted use
of therapeutic and rehabilitative services from the model as the LS-SEHD
deals with variation in incidence, not prognosis, of health problems.

Although it may sound paradoxical because of the diagram’s
compiexity, the model is still a much simplified representation of reality.
The word model has already indicated this. The relationship befween
factors has also been simplified considerably. It is only generally indicat-
ed which groups of factors will influence each other. Moreover, the
relationships that exist between different factors in one and the same
group have not been specified. Nor does the diagram express the dynam-
ics that characterize most behaviour and circumstances. In reality, many
of the characteristics change during the various stages of human life bul
the model remains a static representation.

Causation

The ’causation’ mechanism in this model is represented by the three
groups of risk factors which are ’intermediary’ between socio-economic
status and health problems, i.e. behaviour, material conditions and
psychosocial characteristics. The model assumes that the various groups
influence each other. As a result, the influence of an intermediary factor
on health can be either direct or indirect. The model shows for example,
that fong-term difficufties may arise from a number of material condi-
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tions, such as housing circumstances (e.g. over-crowding) and working
conditions (e.g. noise).

The distribution of behavioural factors across socio-economic groups
is also influenced by other groups of determinants. It is assumed that
behavioural ditferences between socio-economic groups do not all reflect
free choices because the choices have also been influenced by differences
in conditions. Therefore, the presence of siress may fead to behaviour that
is harmful to health (Lazarus & Tolkiman 1984). In this case, stress is the
explanation for a higher level of unhealthy behaviour in lower socio-
economic groups, Another example of behaviour that is influenced by
other factors is the influence of available financial resources on dietary
habits. By testing the relationship between behavioural and material
factors, as in chapter 5 of this thesis, it is possible to determine which
part of the existing socio-economic inequalities can be traced to material
or psychosocial factors.

Within the scope of the causation mechanism, the social background
is also important. Material circumstances during childhood are supposed
to affect health later on in life. Because there is a relationship belween a
person’s social position and the social environment he grew up in, this
could explain part of the existing socio-economic inequalities in health.
Above, it was indicated that the influence of childhood environment can
be indicated using ’height’. In addition, these factors are measured in a
more direct manner by means of some approximate indicators of the
social status of the family a person grew up in (occupation of the father,
some family characteristics).

In the causation mechanism, someone’s social background is suppos-
ed to be important in other respects as well. It is assumed that it has an
influence on the socio-cultural and psychological characteristics of an
adult, which, in turn, may influence a number of intermediary factors.

Cultural factors in particular are very closely related to the concept
of socio-economic status. Occupation and education as the operationalisa-
tion of this concept carry with them a socio-cultural element {Tax et al.
1990). By explicitly including a number of these elements in the model it
was indicated that specific attitudes might affect health (behaviour). These
could therefore explain part of the existing socio-economic inequalities in
heaith, Naturally, attitudes and personality are not just a result of a
person’s social background. However, the model does not further discuss
the background of these determinants. The inclusion of these factors in
the model is primarily an attempt to show that the socio-economic
distribution of intermediary factors is determined not only by the current
socio-economic status but also by the socio-cultural background,

Attitudes and personality might affect the way in which stressors are
dealt with. This applies in particular to neuroticism and locus of control.
Moreover, these factors might influence health behaviour such as smok-
ing. Orientation towards the future and ’parochialism’ might also influ-
ence health behaviour, Higher socio-economic groups presumably show a
higher level of future orientation than lower groups (Tax 1982), implying
that they might be more inclined o incorporate the long-term conse-
guences of certain behaviour, for example in the decision to smoke.
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A graphical representation of mechanisms and factors hypothesized to be involved in
the explanation of socio-economic inequalities in the incidence of health problems at

adult ages

Figure 2,1.1
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Selection

Attitudes and personality might also play a role in the process of indirect
selection. The hypothesis is that these constitute a common explanation
for a more frequent occurrence of unhealthy behaviour in lower socio-
economic groups and for attained socio-economic status. Next to this
form of indirect selection, direct selection according to health is also
considered in the model. It is represented by the effect of health problems
at adult ages on adult socio-economic status (Cinfragenerational social
mobility’), and by the effect of health in childhood on both adult socio-
economic status (Cintergenerational social mobility’) and health problems
at adult ages.

Genetic factors

In the model, one aspect of the contribution of genetic factors to the
explanation of socio-economic inequalities is considered. It concerns the
role of genetic predisposifion in the distribution of diseases among socio-
cconomic groups which is indicated here, in a very general way, by the
age at which a person’s parents died. The link between parents’ age of
death and that of the individual himself, irrespective of the parents’ socio-
economic status, might give some indications to the extent to which
genetic factors play a role in the development of inequalities in healih
between socio-economic groups.

Conclusion

This chapter provides an overview of factors and mechanisms that might
be involved in the generation of socio-economic inequalities in health. Tt
emerged that the international literature offers sufficient leads to identify
these factors and mechanisms,

In order to adequately represent the background of socio-economic
inequalities in health, it is necessary to study the various explanatory
mechanisms and factors by looking into their mutual relations. For
example, it is important to study the contribution of behavioural factors to
the explanation. of inequalities in health relative to that of living con-
ditions. Moreover, it emerged that it is relevant o study the background
to behaviour, as it may arise to some exfent from a differential distribu-
tion of material or psychosocial factors or socio-cultural differcnces. It
may not be a person’s behaviour, but the underlying living conditions or
cultural factors which constitute the real explanation of inequalities in
health.

Another relevant question is to what extent inequalities in health can
be traced to circumstances during childhood. In addition, circumstances
during childhood could explain part of the socio-economic inequatlities in
health in aduithood by way of behaviour later on in life and by way of
selection according to behaviour, The hypotheses that are specified here,
as well as other hypotheses derived from the conceptual model, will be
tested in the LS-SEHD.
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Abstraet

Policy measures to reduce socio-economic inequalities in health must be
preceded by an analysis of the possibilities and desirability of a reduction.
This chapter argues that it is necessary to pursue eguality in health,
conceived as equal opportunities to achieve health. This principle is
justified as part of the principle of maximizing individual freedom of
choice, and requires that everyone has the opportunity to be as healthy as
possible. By means of this principle it is possible to determine which
health inequalitics should be considered unjust. These are living con-
ditions (physical and social environment and health care) and conditions
of choice (e.g. the knowledge of an individual about the heailth risks of a
certain behaviour).

Even if inequalitics in health are considered inequities, sometimes
conflicting interests will make it difficult to propose a health policy to
redress these inequities. These are partly the consequence of the intersec-
toral character of a policy aimed at equality of opportunities to attain
health, in which the importance of health has to be weighed against other
goals. Moreover the impact of such a policy on the individual free choice
has to be critically weighed. Finally in the context of health care policy,
conflicts between the principle of equality and maximizing health can be
expected.
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Should equity in health be target number one?

Introduction

There is no doubt that socio-economic inequatities in health exist, even in
welfare states. Now that the association between socio-econmmic position
and health seems to be established, a call for a policy response can be
observed. Whitehead and Dahigren (1991), who elaborated policy mea-
sures to reduce existing inequalities, summarise this trend as follows:
"The debate is no longer about whether inequalities exist but what can be
done about them." {p. 1059). In the current debate about the policy
measures to be taken to reduce socio-inequalities in health, two important
issues have rarely been discussed.

The first concerns the justification of a policy aimed at reducing
socio-economic inequalities in health: why is it necessary to reduce these
inequalities? This question must precede the development of policy
measures. Most ofien the desirability of such measures is simply assumed,
even though the justification of policy measures is not necessarily self-
evident. We will argue that is necessary to give arguments for the govern-
ment’s responsibility fo reduce inequalities in health and to specify the
inequalities to which this responsibility applies.

If one can show that (some) socic-economic inequalities should be
reduced, the second question {o be answered is what possibilities exist to
achieve this. Given the intersectoral character of such a policy and the
fact that these inequalities in health are inextricably related to socio-eco-
nomic structures, conflicts of interests in developing policy measures can
be expected. In order to get a realistic idea of the possibilities of a
government fo reduce these inequalities, the potentials for policy mea-
sures and the inherent constraints should be explored sysiematically. In
this paper we will discuss these two guestions.

Two preliminary remarks have to be made. So far equality in health has
mostly been discussed in the context of health care services (Mooney
1983, Mooney et al. 1991, Wagstaff et al. 1991, Culyer et al. 1992),
Central issues in this debate arc the desirability of pursuing equality in
health care, and the implications for health care policy in terms of equal
effectiveness or cqual access. Although the issue of equality in health is
related to equality in health care, the discussion about the justification of
policy measures to reduce health inegualities must not be limited to the
area of health care services. Health care is only one of the determinants
of inequalities in health. Therefore the debate on the just distribution of
health care is a second order’ debate, which is of impoitance only after
one has taken a view on the desirability of equality in health.

Furthermore, although the justification of equality has so far hardly
been discussed in the context of the distribution of health, political and
economic sciences have a long tradition of debate on the justification of
equal distribution in general. We can and will draw upon some of the
elements from this debate.
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Socio-e¢conomic inequalities in health and inequities

Socio-economic inequalities in health as observed in thc Western Euro-
pean countries arc generally assumed to be unjust. They are considered
socio-economic inequities in health. The underlying logic of most people
seems to be that, because of the value of good health for the individual, it
is desirable and necessary to pursue equality in health for all (Stronks
1992). Starting from this assumption, one might argue that all differences
in health have to be eliminated.

The justification for a policy to pursue equality in health is not as
simple as that. In the first place, the question arises whether one should
pursuie for instance equality in actual health or equality of opportunity to
attain health. Because equality is open to so many interpretations, this
principle has to be specified before & policy can be formulated
{(Whitehead 1990, 1992). Secondly, if a policy is simply based on the
desirability of equality in health, one will face conflicts with other goals
society might have. In the western world equality in health is not auto-
matically seen as the primary goal, to which, for example, economic
goals are inevitably subordinate. In this paragraph both the justification
and desirable conception of equality in health will be worked out.

We will base the justification of the principle of equality in health
on the ideas of Sen, More specifically, we will argue that the responsibili-
ty of the government to guarantee equality in health can be subsumed
under the responsibility of guaranteeing each individual the opportunities
to realize his so-called individual life plan. If the latter has been justified,
the obligation to pursue equality in health follows logically from this,

Basic capabilities

Sen argues that each individual has to be guaranteed freedom of choice.
The justification of this ideal can be based on the principle of equal
concern and respect (Larmore 1987, Dworkin 1987). According to that
principle each individual is due equal respect, by virtue of his capacity to
work out his own conception of the good life: "To have respect for a
person is to view him as capable of elaborating beliefs that we would
respect.”" (Larmore 1987, p. 64).

Therefore each person should have the opportunity to plan his own
life. The government is not allowed fo favour some groups or persons
above others, for example because it believes the ideas of the former are
better than those of the latter. As a consequence of the principle of equal
concern and respect, individual freedom has to be valued highly. Freedom
based on the wish to show every individual equal concern and respect is
called positive fieedom and can be described as follows.

The ideal of the individual who has the freedom to lead the life he
considers worthwhile, requires a minimal interference by others, There
must be some area in which the individual is fiee to decide. Neither the
governmeni nor any other citizen is allowed fo prevent the individual
inside this area from doing the things he wants to do. This is called
negative freedom. However, being free in the ’negative’ sense is not
sufficient to work out a lifeplan. This requires more than the absence of
interference by others, It shifls the attention from interference by others
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to the things an individual can actually do. Firstly, a person must have an
opportunity to choose between different ways of living which are all
meaningful to him. He must have the freedom to choose from these
different life plans the plan which agrees most with his own conception
of the good life. Furthermore he must be able to realize his own life plan
as much as possible. If these conditions are met, an individual is free in
the positive sense (Berlin 1969, Benn & Weinstein 1971).

Positive freedom can therefore be formulated as fieedom of choice.
Justice through the ideal of positive freedom means guaranteeing each
individual an equal ability to choose freely. This implies that conditions
have to be created that make it possible for each individual to choose the
life plan that seems the best to him. Moreover, each individual must have
equal prospects of realizing this life plan.

Sen (1985, 1988, 1990) argues that the freedom a person has, is reflected
in the different ways of living from which he can choose. These different
ways of living can be phrased in terms of alternative combinations of
functionings or deings and beings. Examples of these are: being ade-
quately nourished and having the opportunity to follow (qualified)
education. These so-called ’capabilities’ determine the range and content
of the life plans an individual can choose from. Maximizing the in-
dividual freedom of choice therefore means guaranteeing each individual
as many ways of functionings and beings as possible. The possibility to
lead a long and healthy life then becomes just another condition for
individual freedom of choice. In other words, good health can be defined
as a ’basic capability’. The absence or presence of this capability deter-
mines the life plans from which an individual can choose and a restriction
of this capability implies a reduction of the alternatives.

In this view promoting positive freedom therefore means enhancing
human capabilities, among others the capability of being in good health,
Given these capabilities, individuals might differ in the value they aftach
to different ways of functioning, for example to being as healthy as
possible. In the notion of positive freedom, they are entitled to do so.
Each person then has the right not to define his life in terms of a long
and healthy life, but to choose for say a ’burgundian’ lifestyle. Conse-
quently equality of health is interpreted as equality of opportunity to be
as healthy as possible. This principle does not require everyone to have
the same level of health, but it demands such a distribution of deter-
minants of health, to the extent that they can be controlled, that every
individual has the same possibilities to Iead a long and healthy life. Given
those opporiunities, the individual reserves the right to decide whether to
use them or not. As a consequence, equality in health justified on the
notion of positive freedom, may well coincide with differences in actual
health. The definition of equity in health achieved by this argument is the
same as the one used by Whitehead (1990, 1992), but here it is based on
theories of social justice.

The justification of the desirability to pursue equality in health,
perceived as equality of opportunities to attain health, is consistent with
the value the Western world attaches to the principle of ‘equal concern
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and respect’, and to positive freedom. Because the government is not sup-
posed to promote a particular conception of the good life, each individual
should have the right to determine whether he lives a healthy life or
prefers a lifestyle which can be hazardous to his health, The only thing a
government is entitled to do is {o create conditions that make it possible
for the individual to choose the life plan which seems best to him. The
capability to be as healthy as possible is such a condition. Health is thus
pursued in this argument for its instrumental value, which means that it is
primarily considered to be important because it enables the individual to
pussue other values. In this argument equality of opportunities to attain
health has to compete with other *basic capabilities’ like equal opportuni-
ties of education.

Moral judgement

if one accepts the principle of equality of opportunities to attain health,
differences in health cannot be considered unjust in advance. Whether
they are unjust or not depends on their origins.

Inequalities that are the result of free choices made by an individual
are nof unjust, If the society attaches value to health in order to promote
individual freedom of choice, one must, in general, accept the conse-
quence that some people wiil not choose good health as their primary
goal. Differences in health, in our context, are unjust if they result from a
situation of inequality of opportunities for health. That inequality is
reflected in an unequal distribution of determinants of health if these
health-influencing factors are beyond the control of the individual. This
applies to most health-influencing circumstances in which an individual
lives. This is of course conditional. If the distribution of a certain deter-
minant of health is beyond the control of a human being, like the age
distribution, it cannot be defined in terms of justice or injustice, if justice
is defined as a situation in which equal cases are treated equally and
unequal cases unequally. This definition already shows that justice
presupposes the acting of a human being. If the distribution of a certain
good is determined by nature, like the distribution of genetic factors, one
may at most judge it unfair. Such an unequal distribution wilt be called
unavoidable in our terminology. This argument can be shown schematic-
ally as follows:

| free, individual choices?

no

circumstances to be controlled
by a human being?

yes yes ne

not unjust inequities unavoidable
inequalities
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In order to determine which deferminants of inequalities in health result
in inequities in health or in unavoidable inequalities, they have to be
classified in one of these categories. When the causes of existing in-
equalities in health have been obtained, it is possible to determine which
part of the existing inequalitics must be seen as unjust. Furthermore
policy measures to reduce unjust inequalities can be elaborated.

Possibilities to reduce socio-economic inequalities in health

In the previous pages we have argued that the causes or determinants of
inequalities in health will determine whether we consider these avoidable
and unjust, hence inequities. Inferventions on these same determinants
also offer us the possibility to influence the existence of socio-economic
inequalities in health. However also the intervention mode itself needs to
be critically weighed and valued to see if it is acceptable to society.
Sometimes conflicting interests will make it difficuit to propose a health
policy to redress inequalities in health even if they are considered an
inequity (Gunning-Schepers 1994),

We will explore the possible causes of the existing socio-economiic
inequalities in health and therefore the possible options for interventions,
according to the traditional division in health determinants used in Dutch
health policy documents (Tweede Kamer 1986): genetic predisposition,
physical environment, lifestyfes, social environment and health care. They
are supposed to be involved in the so-called causation mechanism and
genetic explanation, For each determinant we will try to show fo what
extent resulting inequalitics are inequities and what policy options are
available to reduce inequities. Furthermore we will show the inherent
dilemmas when an intervention to reduce inequities in health through that
determinant is placed in the wider spectrum of just social policy.

Genetic predisposition

Causes

Genetic predisposition as well as biological factors such as ageing,
determine much of the variability of health seen in a population. However
so far there is no evidence that these health differences are systematic nor
that they are unequaily distributed over the various socio-economic
groups (Mascie-Taylor & McManus 1984). If genetic factors were to be
found essential in the explanation of socio-economic health differences,
resulting inequalities must be considered unavoidable, because most of
these health-influencing factors are beyond the control of a human being.

Policy options

Although their current unavoidability would not warrant interventions in
this area, this option is further compiicated by the fact that genetic
interventions encounter very strong opposition in most societies on ethical
groungs.
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Poliey dilemmas

So if in the near future it would be possible to change genetic con-
figurations, there are ethical choices to be made about the acceptability to
society of these technological possibilities, before its use to reduce socio-
economic inequalities in health may be envisaged.

Physical environment

Causes

Risk factors in the physical environment are seldom unevenly distributed
over socio-economic groups by nature (Whitehead 1988). It usuaily
requires social elements to achieve skewed distributions. These are most
notable in the risk factors associated with poor housing, working con-
ditions and such basic requirements for health as clean drinking water and
adequate sewers. According to the principle of positive freedom it is the
government’s responsibility to achieve an equal distribution of these
conditions. Differences in health resulting from an unequal distribution
are therefore inequities.

Policy options

The physical environment is an essential element in the health protection
policies that were so crucial to the first public health revolution, Since
infectious diseases were the most dangerous threats io public health in
that period, much of the policy tradition is still geared towards achieving
herd immunity. That implies aiming at a broad protection in the popula-
tion, if only out of self interest. Because of that tradition, there is a
longstanding political consensus to achieve an equal distribution of these
risk factors.

Policy dilemmas

They are often the easiest determinants for which a policy response can
be envisaged. However effectuation will often involve intersectoral action,
and thus may interfere with other socio-economic goals. Sometimes the
health goals and the other interests of society coincide, as in the ¢lean
drinking water and sewage systems, which helped increase the produc-
tivity of workers by reducing endemic infectious diseases. However more
often there are conflicting interests, such as in improving working
conditions while maintaining a healthy cost-benefit ratio, or in weighing
the health costs and the economic benefits of polluting industries or major
transport centres in our current societies, It is when such basic capabili-
ties, each necessary for the individual to be able to choose his preferred
life plan conflict that government encounters a major policy dilemma.

Behavioural factors
Causes :
In discussions about the reduction of socio-economic inequalities in

health, behavioural factors are often considered the most important
determinant. Not only is the variation in disease frequency for the most
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important causes of death explained to a certain extent by risk factors
comnected to lifestyles, but we also know that these risk factors and the
causes of mortality influenced by these risk factors are unevenly distribut-
ed over socio-cconomic groups (Rose & Marmot 1981, Blaxter 1990).

As shown in chapter 2.1, smoking is more prevalent in the lower
socio-economic groups, healthy nutritional habits are not evenly distribut-
ed in society and alcohol abuse appears to be more frequently found in
lower socio-economic groups (although the evidence is mixed on this risk
factor; see chapter 2.1). "If only the lower socio-economic groups would
adopt healthier lifestyles”", seems to be a recurrent theme in many a
political debate on inequalities in health. Of course just the fact that these
are avoidable inequalities in health is not sufficient to make them inequi-
ties, as we argued earlier. The crucial element is if these are determined
by free choice or not.

In the first part of this chapier, it was argued that there is ample
reason to believe lifestyles are not determined by free choice. The
knowledge about the health risks of certain lifestyles for example appears
fo be unevenly distributed. In addition, there are sfructural limitations to
the freedom of choice, as for instance in pricing policies of certain foods.
Furthermore lifestyles may be partly determined by the social environ-
ment, by definition unevenly distributed among socio-economic groups.

Policy options

Health education campaigns aim at influencing peoples individual choices
in behaviour, through information. As such they can contribute to the
necessary knowledge about the health consequences of such choices. They

~ are often viewed as the back bone of policies to decrease socio-economic

inequalities in health. Unfortunately we also know that health education
campaigns do not ahways reach everyone nor is their effectiveness equal
in different socio-economic groups (Holme et al. 1985).

Palicy measures aimed at more structural changes such as pricing
policies, are another option. Because of their economic character, they
require intersectoral action. To the extent that lifestyles are determined by
social environment, the policy response wiil be quite different and should
concentrate on changing social structures rather than guiding individual
preferences. The determinant then is no longer behaviour but the social
environment, and will be discussed there.

Policy dilemmas

A policy to change individual behaviour, beyond giving information, very
soon interferes with an essential political good, that of the freedom to act.
Interference with free choice in our socicties is usually unacceptable,
unless the health risks involved will affect others. The state has rights to
limit the freedom of the individual for the best of society for instance in
the case of epidemic disease. Also in some societies the free choice of
parents is limited if it threatens the health of dependent children, afthough
interestingly enough in The Netherlands vaccination of children has never
been compulsory, for the simple reason that the state was not allowed to
interfere with the parents free choice based on religious beliefs.
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Furthermore in some cases interference with free choice can be justified
on the paternalistic argument: interference for the individual’s own good.
An example of a paternalistic policy is the obligation to use seat belts.
Given the value attached in the Western world to individual freedom,
only liberal paternalistic policies seem {o be acceptable, for instance
pricing policies, For some even pricing measures to make unhealthy
lifestyles less attractive, as opposed to pricing policies to give healthy
choices a fair chance, are rejected for that reason. Another dilemma
concerning pricing policies is the possible conflict between the potential
health benefit and other policy goals. The EC subsidies to tobacco
farmers are a good example of a choice against health in favour of
economic growth,

Social environment

Causes

The health determinants in the social environment are really at the cenire
of socio-economic inequalities in health (Marmot & Morris 1984}, They
are essential for the very existence of socio-economic inequalities in
health since education, income and occupation are but proxies which
identify groups in society with distinct cultures and lifestyles. Tt is often
these distinct cultures and lifestyles which are in themselves determinants
of health. The health beliefs and attitudes are the legacy of the social
environment of childhood, lifestyles and the ability to change them are
clearly elements of social structures. In our view it is the government’s
responsibility to strive for an equal distribution of these structures.
However a large part of them cannot be changed, and resulting in-
equalities in health must be conceived as unavoidable. As a consequence
also inequalities resulting from differences in lifestyle as far as these are
embedded in social structures, are partly unavoidable.

Policy opiions

Social structure is the result of political decisions that have very little to
do with health. Social structures may cause health differences but health
differences will seldom be the reason for major social reforms. Some-
times however decisions are taken in social and economic policy that may
have farreaching effects on health, without taking the health impact into
account. Since health has long been viewed as a randomly distributed
good rather than a basic capability in society of which the quantity and
the distribution can be influenced by policy, policy decisions made to
influence other basic capabilities have not been considered in the light of
their effect on health. A very real policy option is to make the impact on
the distribution of health a point to be considered in the general policy
making process.

Policy dilemmas

Some of the socio-economic inequalities in health caused by social
environmental factors may be considered unavoidable, any policy to
change social structures to reduce these health inequalities will definitely
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have to take the competing societal goals into account,

Differences in health are at best weighed apainst other effects such
as cconomic growth and cmployment, all factors that influence (the
distribution of) basic capabilitics. If one wants to incorporate changes in
the social environment, other than indirect changes through lifestyles or
exposure to physical risk factors, into a policy to reduce socio-econoniic
inequalitics in health, the key question to ask would be at what point
health differences become so pronounced that they can no fonger be
ignored in the socio-economic policy making,

Health services

Causes

The provision of health care services is the central element and respon-
sibility of health policy. The equal distribution and access of health
services has long been the most important subject for debate on the just
distribution of health. Many industrialized countries have found a system
whereby at least the essentials of medical care are available to all,
regardless of income. The importance attached to equal access to care is
easily defended by the notion that health is a basic capability and that
everyone should have equal opportunity to attain it. If health care contrib-
utes to the attainment of health it should rightly be equally accessible to
all,

However even in the countries which have gone much further in
their policy of equal access, either through a national health service or
through obligatory social insurance, inequalities in health persist. Some of
these are the result of unequal use of the available services, others appear
to be related to unequal effectiveness of services (Yelin et al. 1983, Leon
& Wilkinson 1989, Mackenbach et al. 1989). If the unegual use of
services generates from differences in the accessibility of services, they
should be considered unjust. Differences in the use of available services
which reflect individual preferences would not be a subject for policy
measures however. Unequal effectiveness of available services on the
other hand, is unlikely to be intended, either by the user or the provider.
In fact it reduces the individuals capability of attaining health., As such it
would be just to strive for equal effectiveness of care,

The same applies to preventive care. Many preventive programmes
are based on the premise that all those at risk are reached by their efforts.
The effect estimates on which decisions to invest are often made, assume
not only a even distribution of risk factors in the population but certainly
an averapge cffectiveness for all population groups. We know, however,
that the risk factors are not equally distributed in the population. If we
could assume equai effectiveness of preventive interventions on these risk
factors we could therefore expect a reduction of socio-economic ine-
gualities in health as a result of any such programme. Reality is different.
Women in the lower socio-economic groups are least likely to respond to
an invitation for a PAP smear, compliance with anti hypertension medica-
tion is not equal in all socio-economic groups, children of migrant
families are less likely to attend child clinics and receive total vaccination
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(Gunning-Schepers 1981). There are apparently constraints that make that
preventive services do nof reach the general population as they were
intended to. Because of their unequal effectiveness, these very preventive
services may be partly the reason for the unequal distribution of risk
factors, and thus of socio-economic inequities in health.

Policy options

Although health care is probably not the most important determinant of
inequalities in health between socio-economic groups, health care policy
will obviously be a major channel to reduce these inequalities. The
potentials for reducing inequalities in health through health care policies
are in the reduction of the unequal distribution of incidence of ill health,
through health promotion and disease prevention or in the reduction of
the unequal distribution of the outcome of health care, the prognosis of
the patient. To adequately reduce inequities, health services policies will
have to look beyond equal distribution and access to equal effectiveness.
Of course the same applies to preventive services, which may also
influence the lifestyle determinants.

Policy dilenumas

In most cases tailor made preventive programmes will cost more than one
uniform campaign. It is a political decision to what extent these extra
investments are justified, whereby they wiil have to take into account
what other services are forgone in doing so. In this weighing of
cost-effectiveness, the ultimate goal either of maximizing health or of
achieving an equal distribution of health, will play a role. Since health is
a basic capability necessary to attain other goods such as economic
wealth, reducing the overall potential to attain such other goods may limit
society more than the existence of health differences will. In that case the
obvious justification for the reduction of socio-economic inequalities in
health may cease to exist.

As with the preventive services, investments in time and personnel
to achieve equal effectiveness of curative services will again have to be
weighed against the effect we wish to achieve. However more than with
preventive services the ultimate goal will be equal distribution rather than
maximizing health, since having made the decision to supply health
services, unequal effectiveness can never be considered positively. Once
iti many of the elements of free choice are eliminated and the outcome is
very much in hands of the health care professionais. They therefore have
the frst responsibility in seeing that the patient gets adequate care,
irrespective of income or education. This becomes especially important in
situations were the financial resources are becoming increasingly scarce.
When rationing of some sort begins to apply in health care, equal treat-
ment to all patients may no longer be guaranteed. Those are the situations
in which socio-cconomic inequalities in health are most likely to be
sustained through health policy.
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Conclusions

In the first part of this paper we argued that (socio-economic) inequalities
in health are not necessarily inequities. Striving for the reduction and
prevention of all inequalities in health would result in an unacceptable
interference with individual freedom. Starting from the ideas on freedom
which are common in the Western world, the principle of equality in
health can only be conceived as a means o guarantee each individual
freedom of choice, based on the conception of health as a basic capabil-
ity. Therefore only inequalities resulting from an unequal distribution of
apportunitics to be as healthy as possible, to the extent that this distribu-
tion can be controlied, must be conceived as inequities,

If a distribution of opportunities for health cannot be controlled,
resulting inequalities are unavoidable. At least some determinants lead to
unavoidable inequalities. Especially the possibilities to control the social
environment, by definition a crucial determinant of socio-economic
inequalities in health, should not be overestimated, Because some differ-
ences in behaviour are embedded in the social environment, the same
doubts apply to behaviour as an option to reduce inequalities in health.

The possibifities to achieve equity in health was the second main issue of
this chapter. Although there is great potential for improving the distribu-
tion of health through intersectoral action, given the determinants of
socio-economic inequalities in health discussed earlier, there very often
will be a conflict of interest with other societal goals. We identified four
dilemmas, which show that equity in health cannot always be target
number one.

The major constraint in trying to redress socio-economic inequalities
in health results from the fact that interventions on most determinants of
health will have to come from Ministries other than the Ministry of
Public Health. Whereas the primary goal of health policy is (equality in)
health, other policy fields have other primary goals, and health effects
and distributional effects on health are side effects: income distribution is
not determined by its health effects, educational policies are not primarily
aimed at reducing inequalities in health, employment may be considered
more important than the reduction of work related risks. In intersectoral
action conflicts between the goal of equality in health and goals in other
policy fields, especially economic policies, are therefore to be expected.

Although sometimes policy measures in several policy fields will
positively influence the distribution of opportunities for health, the
difficult choices occur when one basic capability has to be foregone for
another one. The theories on social justice are useful in determining what
basic capabilities are, but they do not offer much help in creating a
hierarchy within these basic capabilities. What should society choose:
equal opportunities to achieve health or equal opportunities to achieve
gainful employment? The predominance of economic interest will be
especially noticeable in differences in health between socio-economiic
groups, because these inequalities in health are inextricably related to the
social structure. Placed in the wider spectrum of social policy, equity in
health may therefore not always be given highest priority.
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However, what we can aim for is to include the health effects in the
decision making process. Given the skewed distribution of the deter-
minants of socio-economic inequalities in health that are influenced by
intersectoral action, a concern for the health effects of such decisions will
almost always reduce inequalities in health even if the distribution of
health effects is not directly addressed,

Contflicts between health policy and other policy goals are absent in
the context of health care policy. Because health is the primary goal in
the policy of the Ministry of Public Health, we should at any rate strive
for the realization of the equality principle in this context, interpreted as
equal access and effectiveness. However here the principle of equality in
health care has to compete with the principle of maximizing health. If
one accepts that health is a basic capability, equality should prevail over
efficiency, at least in curative care. In case of preventive health care,
giving priority to maximizing health can sometimes be useful, as this may
in the long run contribute to a situation with greater freedom of choice
for each individual.

A third dilemma we pointed ouf applies to interventions in behav-
iour, Before implementing such interventions, their impact on the free
choice of an individual has to be assessed. Given the high value we attach
to free choice, policy measures aimed at improving health behaviour
should in first instance be aimed at the determinants of this behaviou,
like knowledge about health risks. Interventions that (strongly) interfere
with individual free choice could to some extent be justified on the harm
of certain behaviour to others, or to the individual himself, so-called
paternalistic interventions, But in general, the individual free choice
should be respected in policy measures, and equity in health should be
made subordinate to that.

A fourth and last dilemma concerns the conflict between the wish to
control the distribution of genetic factors and ethical principles. If genetic
factors appear to be important in the explanation of socio-economic
inequalities in health, a policy to ‘redistribute’ these characteristics among
socio-economic groups will be constrained by ethical considerations.

If we accept that the principle of equal opportunities to attain health
should be the main goal of health policy, one should not expect this goal
to be fully realized. Not only will some determinants of inequalities in
health, especially social structures hardly be open to intervention, also
conflicts between health policy goals and other societal goals can be
expected. Because health is not always the primary concern in intersec-
toral action, we should not be too optimistic towards the possibilities to
reduce or prevent socio-economic inequalities in health. Yet, given the
high value attached to the principle of freedom of choice, we should take
any opportunity to equalize opportunities to attain health.
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2.3.1

is

Study aims of this thesis and outline

In chapter 2.1 we gave an overview of factors and mechanisms which
have been suggested as possible explanations for socic-economic inequai-
ities in health. These explanations were integrated into one model,
thereby specifying the way they are related to each other. From this
review, it seems implausible that socio-economic inequalities in health as
a whole are an artefact of the research methods used. Incqualities in
health have been observed in many studies based on many different
methods of data collection and study designs. Although the artefact
explanation may have some televance for the results of specific studies,
as for example for British occupational mortality statistics {discussed in
chapter 2.1), in general the consequences of a man’s or woman’s position
within the social stratification on his‘her health status cannot be dismis-
sed. In this thesis we will study which proximate risk factors are involved
in the effect of socio-economic status on health. Therefore our focus is
primarily on the mechanism which was discussed in chapter 2.1 under the
heading of the causation mechanism, The selection of proximate risk
factors is limited to those thai are operative in aduit life, including
behavioural, material and psychosocial factots.

By focusing on the causation explanation we do not wish to deny
the relevance of other explanations which were mentioned in the concep-
tual model, i.e. the selection mechanism, indicating an effect of health
status on the position an individual achieves in the social stratification
and the explanation in terms of genetic factors. The empirical evidence
presented in chapter 2.1 nevertheless suggests that they are less important
when explaining inequalities in health than the causation mechanism,

Study aims of this thesis

The policy framework in chapter 2.2 enables us to further structure the
research question of this thesis. That framework aimed to answer the
question whether inequalities in health must be seen as unjust. It was
argued that it is desirable to pursue equality in health conceived as equal
opportunitics to achieve health. By applying this principle to socio-
cconomic inequalities in heaith as observed in the Western world, it
appeared that the possible unjustice of these inequalities depends on their
origins. We argued that inequalities in health which are the result of free
choices are not unjust. On the other hand, inequalities reflecting an
unequal distribution of risk factors which are beyond the control of the
individual are unjust. If however, the distribution of such risk factors
cannot (easily) be changed by human beings, for example the distribution
of genetic factors, the resulting inequalities in health are considered to be
unavoidable.

The policy framework siresses the importance of studying the role
of specific proximate risk factors involved in the causation mechanism.
This is the central issue of this thesis, In addition, it suggests a further
classification of the risk factors. From a policy perspective, it appears (o
be crucial to make a distinction between behavioural factors on the one
hand, and living conditions, which are not chosen or controlled by the
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individual, on the other. The aim of this thesis therefore was, firstly, to
assess the relative importance of behavioural factors versus living con-
ditions (material and psychosocial) when explaining inequalities in health.

Moreover, it follows from the policy framework that the background of
the uneven distribution of behavioural factors should also be explored. If
differences in behaviour do not reflect free choices, the resulting in-
equalities in health should be seen as unjust. Several behavioural con-
straints are indicated in the conceptual model in chapter 2.1, These at
least include the material and psychosocial environment where a person
lives. The second issue to be explored in the empirical studies in this
thesis therefore is the way behavioural factors are embedded in living
condlitions,

Finally, the results of the empirical studies will be related to the
policy framework as developed in chapter 2.2, This indicates the third
and last study aim of this thesis.

In summary, the study aims are the following:

1. To assess the relative importance of socio-economic differences in
material and psychosocial living conditions for socio-economic
inequalities in health. The conditions studied are financial conditions
and deprivation, material housing and working conditions, employ-
ment status, and psychosocial stressors.

2. To assess the relative importance of socio-economic differences in
behaviowr for socio-economic inequalities in health and to explore
the living conditions in which differences in behaviour are em-
bedded. The behavioural factors studied are smoking, alcohol
consumption, physical exercise and body miass index (as an outcomne
of several behaviours).

3. To explore the policy measures which should be taken to reduce
socio-economic inequalities in health given the indications for the
explanation of inequalities which were offered by the empirical
studies.

Outline of this thesis

As indicated in the first chapter, all empirical studies in this thesis are
based on the baseline data collection of the Longitudinal Study on Socio-
Economic Health Differences {(L.S-SEHD). These are therefore all cross-
sectional studies. The design of the LS-SEHD and the data collection at
baseline are described in chapter 3. The empirical analyses in chapter 4
and 5 ave related to the study aims as follows,

Chapter 4 begins with a study on the refative contribution of materi-
al factors. Studies which actually address the relevance of such factors
directly are scarce. Instead, the evidence which is frequently cited as
supporting the importance of, for example poverly, for the generation of
socio-economic inequalities in health, is rather indirect. One example of
such indivect evidence is the observation that the association between
income and health is stronger than that betwveen other indicators of socio-
economic status and health. The study in chapter 4.1 critically assesses
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this piece of evidence. We will explore whether it is plausible that the
association between income and health reflects the effect of material
resources as frequently suggested, or whether it might be disturbed by a
third factor which is related to both income and health, i.c. employment
status.

The other analyses presented in chapter 4 address the issue of the
relative contribution of living conditions more directly. Chapter 4.2 deals
with the effect of income on health through deprivation. The study
examines to what extent differences in health between income groups
reflect a higher level of deprivation in lower income groups and which
aspects of deprivation in particular account for that effect. The focus of
chapter 4.3 is on the relative importance of psychosocial stressors such as
life-events and long-term difficuities. Finally, the analysis presented in
chapter 4.4 focuses on one specific condition, i.c. employment status, in
relation to differences in the size of socio-economic inequalities health
between men and and women. The study assesses whether the lower
participation of women in the labour market might explain the smaller
socio-economic inequalities in health in this sex.

The anaiysis in chapter 5 focus on the relative contribution of
behavioural factors in relation to living conditions. The first study
(chapter 5.1) deals with the relative importance of behavioural factors
versus material factors and the extent to which differences in behaviour
are embedded in these conditions. It explores the independent contribution
of behavioural and material factors as well as their overlap. The second
study (chapter 5.2) addresses differences in behaviour between socio-
economic groups using smoking as an example. It examines to what
extent the higher smoking rates in lower socio-economic groups could be
explained by a broad range of determinants, including material and
psychosociat conditions.

Chapter 6 summarises and discusses the results of the empirical
studies. Moreover, the results are related to the conceptual framework as
outlined in this chapter. Finally, the consequences for policy are dis-
cussed.

Conceptual framework
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Abstract

The empirical analyses in this thesis are based on the baseline data
collection of the Longitudinal Study on Socio-Economic Health Differ-
ences (LS-SEHD). The LS-SEHD aims at making a quantitative as-
sessment of the contribution of different mechanisms and factors to the
explanation of socio-economic inequalities in health,

An aselect sample, stratified by age, degree of urbanization and
socio-economic status, of appr. 27000 persons was drawn from the
population registers in a region in the Southeastern part of the Nether-
lands. The persons in this sample received a postal questionnaire. An
aselect subsample of appr. 3500 persons from the respondents to the
postal questionnaive was, in addition, approached for an oral interview.
The response rate to the baseline postal questionnaive was 70.1 per cent
(n=18973), and that to the baseline oral interview was 80.3 per cent
(n=2835).
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Introduction

All empirical analyses in this thesis use data from the baseline data
collection of the Longitudinal Study on Socio-Economic Health Differ-
ences (LS-SEHD). In this chapter, the objectives, design, data collection
procedures and enrollment rates of the LS-SEHD are described.

The preparations for this study started in 1989, a pilot-study was held in

1990, and the baseline data collection took place in 1991, In its practical

implementation, the LS-SEHD has been embedded in a larger data collec-

tion effort, the GLOBE-study, The GLLOBE acronym refers to 'Gezond-

heid en LevensOmstandigheden Bevolking Eindhoven en omstreken’

("Health and Living conditions of the population of Eindhoven and

surroundings®), While the LS-SEHD deals with socic-economic in-

equalitics in (the incidence of) health problems, the other parts of the

GLOBE-study, which are not described here, are concerned with:

- socio-economic inequalities in health care utilization (Van der Meer
et al. 1996);

- socio-economic inequalities in cancer survival (Schrijvers 1996);

- differences in health by marital status and living arrangement (Joung
1996).

The L.S-SEHD aims at making a quantitative assessment of the contribu-
tion of the so-called selection and causation mechanism and specific
groups of factors within the causation mechanism. The conceptual model
of the LS-SEIHD, based on a review of the international literature regard-
ing the explanation of socio-economic inequalities in health, has already
been described in chapter 2.1. It is used to derive hypotheses about the
explanation of socio-economic inequalities in health which will be tested
in the LS-SEHD.

Four types (or aspects) of health problems will be studied: impaired
perceived health, long-term disability, specific chronic conditions, and
mortality, It was thought that this would give a good balance between
‘generic’ and ‘disease-specific’, as well as between ’subjective’ and
‘objective’ dimensions of health. We decided to include in the study
persons in a rather wide age-range: 15-74 years. Health problems dispro-
portionally affect people in the middie and older age-groups, but health-
related social mobility can only be studied by including younger people
as well.

Design

The design of the LS-SEHD is that of a prospective cohort study. At
baseline data were collected among almost 19000 respondents. Assuming
a duration of follow-up of 10 years, power calculations showed that this
number of respondents was necessary to detect socio-economic in-
equalities in the incidence of the rarer oulcome measures (specific
conditions, cause-specific mortality) (Mackenbach et al. 1994). In order to
increase the statistical power of the study we decided to increase the
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number of 45-74 year olds at the expense of the 15-44 year olds.

Given this large sample size budgetary constraints necessitated a choice
for cost-effective ways of data collection. The core of the LS-SEHD
therefore consists of a baseline measurement in the form of a postal
questionnaire, and follow-up procedures using both registration data
(hospital admissions, cancer incidence, mortality) and a postal question-
naire after 5 and 10 years respectively (to measure changes in self-
reported health and socio-economic position). The information on factors
involved in the ’causation’ mechanism which is available in this part of
the study, is relatively limited because postal questionnaires impose
certain limits on the number and nature of guestions that can be asked.

A subsample of those who responded to the postal questionnaire
were therefore approached for a more extensive oral interview (at base-
line). This interview permitted a more complete measurement of factors
involved in the ’causation’ mechanism. The follow-up of this subsample
includes a oral questionnaire after 5 and 10 years respectively.

As the follow-up procedures heavily rely on the availability of
administrative data from public and health care authorities we decided to
perform the study in a geographically restricted area. Eindhoven, the fifth
largest city of the Netherlands, and a number of surrounding municipal-
ities, ranging from small and rural to medium-sized and urban in charac-
ter, were chosen for practical reasons.

The population registers of these municipalities were used as a
sampling frame. After a pilot study in the same area had shown a re-
sponse rate to our postal questionnaire of 75 per cent, an aselect sampie
of approximately 27000 persons was drawn, stratified by age (35 per cent
15-44 years old; 65 per cent 45-74 years old), municipality (60 per cent
Eindhoven, the other 40 per ceat balanced according fo degree of ur-
banization), and within municipality by postcode (in order to over-
represent the lowest and highest socio-economic groups, and thus to
increase the socio-economic contrast within the study population). Persons
with a non-Dutch nationality were excluded from the sample in order to
avoid language problems.

For the oral interview an aselect sample was drawn from the
respondents to the postal questionnaire. This sample was again stratified
by posicode, in order fo further increase the socio-economic contrast.

In order to be able to evaluate the effects of non-response on the study
results, we decided to incorporate the following two elements in the study
design. Firstly, the total sample (including non-responders) will be
followed-up for hospital admissions, cancer incidence and mortality. This
will help to determine whether non-responders differ from responders in
the frequency of a number of health problems. Secondly, a small sub-
sample of the non-responders 1o the postal questionnaire was approached
for a brief oral interview, the contents of which were practically identical
to the postal questionnaire. Responders and non-responders can therefore
also be compared with regard to socio-economic position, self-reported
health, and a number of factors involved in the explanation of socio-
economic inequalities in health.
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Data collection procedures

The data collected during the baseline measurement are summarised in
Table 3.1, In addition to the postal questionnaire and the oral interview,
the population registers were used as a source of information, mainly on
socio-demographic background variables.

Table 3,1 The baseline measurement

Population register Postal questionnaire Oral interview
Background Date of birth Religious affiliation Social desirability scale
variables Sex Marital status/fiving

Marital status arrangements

Place of birth Children

Socio-economic
position

Health indicators

Factors
involved in
explanation

Country of birth of the
mother

Place of residence
Educational level of pariner
Family income

Educational level
Occupation (also of partner)

Postcode

Source of income
Car access
Housing
- Perceived general health
Subjective health complaints

Perceived general health
Nottingham Health Profile
Long-termt disabilities

Use of preventive services
Food habits (extensive)
Material and social deprivation
Social support

Long-term difficulties

Chronic conditions

- Smoking habits
Alcohol consumption
Food habits
Physical activity
Leisure-time activitics

Body-mass index
Working conditions
Housing condifions
Transport

Health insurance
Life events

Coping style

Parochialism

Orieatation towards the future
Locus of conirot

Neuroticism

Socio-economic circumstances

Occupation of father in chitdhood

Heigiut

Long-term disease in
childhood

43

Extensive measurements of socio-economic position were made, fol-
lowing the recommendations of a Dutch Committee on the measurement
of socio-economic status in epidemiological and socio-medical research
(van Berkel-van Schaik & Tax 1990). Three dimensions of socio-
economic status (educational level, occupational level, income) were mea-
sured, both for the respondent and his partner. Following the example of
a number of British studies, we also measured car access and housing
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tenure. For the health measurements we mainly used instruments as
developed and validated for the Netherlands Health Interview Survey
(CBS 1988). *Perceived heaith’ was operationalized in three instruments:
a single question regarding perceived general health Chow do you rate
your health, generally speaking?’ answers ranging from ’‘very good’ to
'poor’) (CBS 1988); a list of subjective health complaints (Dirken 1967);
and the Dutch version of the Nottingham Health Profile (Hunt et al,
1986, Essink-Bot et al. 1992). Long-term disabilities were measured with
a list of Activities of Daily Living and with the OECD indicator of long-
term disabilities (McWhinnie 1979). The prevalence of specific chronic
conditions was measured by administering a checklist of 23 frequent
disorders (CBS 1988). Although the postal questionnaire did not permit a
complete survey of all factors possibly involved in the explanation of
socio-economic inequalities in health, the factors included (partially)
cover health-related behaviour, material conditions, psychosocial stress-
related factors, childhood environment, and health in childhood. The oral
interview supplements this with, among other things, some relevant
attitudes and personality factors. In addition, an extensive food
questionnaire was included, measuring fat intake.

During follow-up, the population registers of the municipalities
involved in the study (and other municipalities if cohort members move
from the study area) will be used to track the study population with
respect to place (and address) of residence, marital status, and vital status.
In case of death, the medical cause of death will be retreived by linkage
to the national cause-of-death register. The incidence of specific chronic
conditions will be measured using data on hospital admissions, by diag-
nosis at discharge and counting first admissions for each condition only.
Hospital admission data will be obtained by linkage to the national
hospital admission registry. A regional cancer registry will enable us to
measure the incidence of cancer in the study population.

After 5 and 10 years, respectively, the postal and oral questionnaires
will be repeated (with some modifications). Socio-economic position will
be measured again, as will be health status,

Enrollment rates

The data collection for the baseline measurement started in March 1991,
following a publicity campaign in the local newspapers and other media,
The postal questionnaire was mailed in a personally addressed envelope,
accompanied by an introductory letter signed by the project leader and
the director of the municipal public health service. A stamped envelope
was added to facilitate an easy response. Three reminders were sent: after
| week (a simple posteard), afler 3 weeks (a letter with another copy of
the postal questionnaire), and afler 6 weeks (a very urgeni letier). The
design of this procedure was guided by Dillman’s recommendations
(Dillman 1978).

The response rates were quite satisfactory (Table 3.2). The overall
response rate was 70.1 per cent, slightly lower than the expected 75 per
cent but still rather high for a postal questionnaire, Differences in re-
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sponse rates between different subgroups of the sample were modest in
size: women, elderly people, the better-off, and country-dwellers respond-
ed a little more frequently than did their respective counterparts.

Table 3.2 Response rates baseline: postal questionnaire
Numbers approached®  Numbers responding (abs)® % responding

gender

met 13583 9207 67.8
women 13487 9766 724
age

15-34 years 7083 4762 67.2
35-54 years 10088 6977 69.2
55-14 years 9899 7234 73.1
postecade group®

1 (well-to-da) 6805 4960 72.9
2 3829 2727 71.2
3 4537 3232 7.2
4 4163 2853 68.5
5 {deprived) 7615 5134 674
degree of urbanization

{ (rural) 213 160 75.1
2 2681 1969 734
3 4462 3268 73.2
4 3639 2521 69.3
$ (big city) 16075 11055 68.8
Total 27070 18973 70.1

45

net sample, i.e total sample (n=27278) minus: questionnaires which were returned because
the address was wrong (n=124); persons who had died (n=30); persons who were absent for
a long time (p=18); nursing home residents (n=7); mentally handicapped (n=29).

i.e. those who returned a completed questionnaire

classification based on commercial postcode segmentation data; unknown for 121 persons in
the net sample and for 67 responders respectively

The data collection for the oral interview started in April 1991, and lasted
until the end of June. A personal letter was sent to announce the inter-
viewer, who visited the address a maximum of three times. The overall
response rate was 806.3 per cent (Table 3.3), with even smaller differences
between subgroups of the sample than in the case of the postal question-
naire. This implies that this study population closely resembles the
original sample as far as the distribution of socio-demographic factors is
concerned,

239 non-responders to the postal questionnaire were approached for
a brief oral interview. Of these, 64 (26.8 per cent) completed this inter-
view,
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TFable 3.3 Response rates baseline: oral interview
Numbers approached® Numbers respondingb % responding
gender
men 1718 1388 80.8
women 1811 1447 79.9
age
15-34 years 912 739 81.0
35-54 years 1295 1041 80.4
55-74 years 1322 1055 79.8
posicode group®
1 (well-to-do) 981 800 81.5
2 507 417 822
3 591 473 80.0
4 452 352 77.9
5 (deprived) 981 779 79.4
degree of urbanization
1 (rural} 27 22 815
2 335 282 84.2
3 597 486 81.4
4 476 399 83.8
5 (big city) 2094 1646 78.6
Total 3529 2833 80.3
a net sample, ie total sample (n=3637) minus: persons whose addresses were wrong (n=I18);
persons who had moved (n=50); persons who were absent for a long time (n=40). Persons
who had not sent back their postal questionnaire, but were selected accidently for the
interview, are excluded from the sample.
b i.e. those who returned a complete questionnaire
¢ classification based on commercial postcode segmentation data; unknown for [7 persons in
the net sample and for 14 responders respectively
3.5 Discussion
The LS-SEHD represents a conscious attempt to translate recent insights
and hypotheses on the possible causes of socio-economic inequalities in
health into an appropriate and cost-effective research design, The concep-
tual framework of the study reflects the complexities of the phenomenon:
causality is probably bidirectional, multiple factors are involved in the
’causation’ mechanism, and the distribution of these factors across socio-
economic groups is partly determined by circumstances and experiences
in early life. The use of postal questionnaires and administrative data
from public and health care administrations, in addition to the more
conventional oral interviews, enabled us to combine a large sample size
with an adequate data collection effort.

The response rate of the postal questionnaire used for the baseline
measurement actually is higher than that obtained in large-scale oral
interview procedures in the Netherlands: surveys of the Netherlands
Central Bureau of Statistics, including the Health Interview Survey,
currently have response rates of around 55 per cent (CBS 1992). As there
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is no reason {o suppose that the validity of responses to postal question-
naires is lower than that of responses to oral questionnaires (O’Toole et
al. 1986), we believe that the data collection procedure adopted for the
LS-SEHD will prove to be a good choice.

A comparison of the design of the LS-SEHD with that of other studies
investigating the explanation of socio-economic inequalities in health
suggests some interesting similarities and differences (van de Mheen &
Mackenbach 1990). Table 3.4 summarises the design of the LS-SEHD on
the one hand, and that of a number of frequently cited British studies on
the other hand.

The *OPCS Longitudinal Study’ is rightly famous for its tremendous
contributions to the debate on socio-economic inequalities in health,
especially mortality, both in the United Kingdom and internationally. Of
the four British studies mentioned in Table 3.4, it is by far the largest in
terms of sample size, and it is also much larger than the LS-SEHD. Iis
advantage in statistical power is, however, counterbalanced by the rela-
tively fimited number of variables on which information was collected in
the baseline measurement (i.e. the 1971 census). Its stronghold therefore
is description, not explanation.

The other three British studies mentioned in Table 3.4 clearly offer
many more opportunities for explanatory analyses. The *National Survey
of Health and Development’ exemplifies the three birth cohort studies
which are currently underway in the United Kingdom, and which permit
extremely interesting analyses of life histories, This is important for the
explanation of socio-economic inequalitics in health, because the distribu-
tion of risk factors across socio-economic groups is mediated by factors
which find their origin in early life (childhood environment, cultural
factors, psychological factors). Birth cohoit studies enable researchers to
disentangle the time-order of events in these areas, and thereby provide
insight into the causality of associafions. In addition, the effect of health
in childhood on ’intergenerational social mobility’ can be studied in a
prospective way. The LS-SEHD was not constructed to permit such
analyses: we start with a cross-section of age-groups in the range 15-74
years.

The objectives of the LS-SEHD are more closely comparable to that
of the ’Whitehall (D)-study’ and the ’West of Scotland 20-07-study’
(Table 3.4). Data collection at the baseline measurement has been quite
extensive in both studies, with an emphasis on biomedical measurements
in the Whitehall-study and on social factors in the 20-07-study. The
Whitehall-study’s sample size is much larger than that of the 20-07-study,
but it is restricted to men in the age-range 40-64 years. The 20-07-study
intends to document health effects of social factors in three distinct age-
cohorts: those 15, 35 and 55 years at baseline respectively. The compar-
ison in Table 3.4 shows that the LS-SEHD has the sample size of the
Whitehall-study, but the emphasis on social factors of the 20-07-study. A
large sample size is necessary to detect socio-economic inequalities in the
incidence of e.g. specific conditions or mortality from the largest causes.
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Table 3.4

A comparison between the Longitudinal Study of Socio-Economic Health Differences (LS-SEHD) and selected other longitudinal studies of socio-

gconomic inequalities in health

NSHD?

Whitehall-1 Study® OPCS-LS® 20-07 Stadyd LS-SEHD
Starting year 1946 1967-1969 1971 1987 1991
(=0
Size study 5362 17530 + 513000 4800 189731
population  (national) {London) (national) (Glasgaw) 28353
(=0) (Eindhoven)
Socio- occupation occupation occupation occupation occupation(l)
economic eduycation education education education(!)
data income occup. partner income income'®
occup. father & mother car access occup. father & mother occup. fathert!
educ. father & mother housing tenure educ. father & mother educ. mother®
occupation partner occup. partner occup. partner!
education partner car access car access
housing tenure housing tenure!!)
Health mortality mortality mortality perceived general health mortality(!)
indicators self-reported health morbidity® chronic conditions morbidity® M
morbidity® mentai health chroni¢ conditionst
chronie conditions disability perceived general health®
mental health subjective health complaints subjective health complatnts®
injuries injuries long-term disabilities )
Explanatory  genetic health factors behavioural factors family background  height & weight see Table 3.1
variables kousing conditions (smeking and leisure  regional behavioural factors
personality time activities) characteristics (smoking, use of alcohol, diet,
attitudes height & weight life-events leisure time) -

educational development
height & weight
family background

risk factors CHD®
medical history

family background

housing conditions
neighbourhood characteristics
biological risk factors®
psychological factors
working conditions

medical history
values/attitudes/beliefs
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2205 B1B()

Sample all children born in one week male civil servants 1 % of total 3 age-cohorts (15, 35, 55 years old)  15-74 years old,
composition  in 1946 age 40-64 population overrepresentation of 43-74
in follow-up overrepre- all ages overrepresentation lowest and years old and lowest and
sentation of lower highest SES-group highest SES-group
occupational groups
Data oral interview parents written questionnaire  census (written written questionnaire postal questionnaire (1
collection medical examination medical examination  questionnaire) oral interview oral interview @
procedures oral interview parents
(=0) (15 yr)
physical examination by nurse
Data oral interview (parents cause of death hospital admissions  written questionnaire hospital admissions registry
collection and respondent) registry registry oral interview cancer incidence registry
procedures  medical examination canger incidence oral interview parents cause of death registry
follow-up school information registry (15 yr) postal questionnaire
written questionnaire cause of death physical examination by oral interview
cause of death registry registry nurse
census
N National Survey of Health and Development (Blaxter 1986, Douglas 1951, Atkins et al. 1981, Wadsworth 1987, Kuh & Wadsworth 198%)
b Reid et al. 1974, Rose et al. 1977, Marmot et al. 1978, Rose & Marmot 1681, Marmot et al. 1984
c OPCS Lengitudinal Study (Blaxter 1986, Fox & Goldblatt 1982, Moser et al. 1986, Moser et al. 1987, Barker & Roberts 1987)
d West of Scotland 20-07 study (West 1986, Ecob 1987, Macintyre 1987, Annandale 1987, Macintyre et al. 1989, West et al. 1990, Macintyre &
Sooman 1991)
¢ measured by medical examination
£ selfreported
g

measured by use of registries
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We did not focus on specific age-groups: perhaps the explanations of
socio-economic inequalities in health differ between generations, but if
they do, the sample sizes of the generations in the study would have to be
quite large to detect such differences. On the other hand, a comprehensive
analysis of the mechanisms and factors involved in the explanation of
socio-economic inequalities in health requires an emphasis on social
factors, as is also evident from the data collected in the *Whitehall II-
study’ (Marmot et al. 1991). Which does not imply that we would not
have liked to include biomedical measurements, both to validate some of
the self-reports in the LS-SEHD (e.g. on body mass index, on the preva-
lence of chronic conditions) and to provide information which is impos-
sible to obtain with questionnaires (e.g. on serum cholesterol and blood
pressure). The absence of such measurements is probably the main
weakness of our study.

Although there are many differences between the LS-SEHD and the
other studies mentioned in Table 3.4, as weil as longitudinal studies
carried out in other countries (van de Mheen & Mackenbach 1990), a
comparison of the results of studies performed in different countries may
stilf be worthwhile. International comparisons of socio-economic
inequalities in health have shown that the size of these inequalities differs
between countries (Leclerc et al. 1990, Lahelma & Valkonen 1990, Kunst
& Mackenbach 1992, Kunst et al. 1995). Actually, as these societies
differ in many respects, the contribution of different mechanisms and
factors to inequalities in health is probably also different. A comparison
of the results of different longitudinal studies offers interesting
opportunities for an exploration of this issue.
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Abstraet -

Objective: The aim of this chapter was to test the hypothesis that the
relatively strong association between income and health, compared to that
between education/occupation and health, can be interpreted in terms of
an association between employment status and health.

Merhods: Health indicators used were the prevalence of one or more
chronic conditions, and perceived generai health, The study population
consisted of 6506 men and 6885 women, aged 25-64, who responded to
the postal questionnaire in 1991,

Results: After controlling for differences in other socio-economic in-
dicators, the associafion between the income proxy and health was found
to be stronger than that between occupation or education and health. Most
of the difference in strength was found to be due to employment status,
especially among men, Controlling for employment status, and controlling
for the distribution of those with a long-term wark disability in particuiar,
reduced the risks of lower income groups, whereas the risks of lower
educational or occupational groups hardly changed.

Conclusions: These results suggest that the stronger association bebween
income and health, compared to that between education or occupation and
health, can for a large part be interpreted in terms of an interrelationship
between employment status, income and health. More specifically, this
relatively strong association is largely due to the concentration of the
long-term disabled in lower income groups. This indicates the importance
of the selection mechanism, as these groups are excluded from paid
employment because of their health status, leading to a lowering of
income. However, income was still found to be related to perceived
general health after controlling for employment status, especially among
women. This suggests that an explanation of the association of income
and health in terms of an effect of material factors on health may aiso be
important.
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The interrelationship between income, health and employ-
ment status

Introduction

It is now well recognized that people in lower socio-economic status
groups on average are less healthy than people in higher socio-economic
groups (Fox 1989, Tllsley & Swvensson 1990). Socio-economic status
represents the position of an individual or household in the social siratifi-
cation. It is generally assumed that social stratification comprises several
components. Following Weber, a class and a status component may be
distinguished. The class component reflects the material resources an
individual controls, e.g. spending power and physical living conditions.
The status component reflects differences in lifestyles, attitudes, knowl-
edge efc. (Susser et al. 1985, Liberatos et al. 1988). Leve!l of income is
considered to be the most appropriate indicator of the material or class
component, while occupational and educational level are more closely
related to the status component.

Socio-economic inequalities in health have frequently been described but
an explanation of these inequalitics has received less attention in em-
pirical studies.

The largest part of these inequalitics seems to be caused by the
effect of socio-economic status on health, through more specific determi-
nanis of health, such as material factors (e.g. working and housing
conditions), and lifestyle factors (e.g. smoking and alcohol consumption).
To determine the relative importance of these explanations, socio-eco-
nomic status, health and possible determinants of health inequalities have
to be studied simultaneously. There are, however, other strategies which
give an indication as to their refative importance. One strategy is to
compare the strength of the association between different indicators of
socio-economic status and health (Goldblatt 1990, Dahl 1994).

The association between health and income - either measured
directly or via indicators of material well-being - seems to be stronger
than the association betiveen health and ithe more frequently used in-
dicator of occupational class. For example Goldblatt (1990) showed that
the rather simple variable ‘houschold access to a car’, was a more
powerful (single) discriminator of mortality than occupational class.
Blaxter (1990), in an analysis on Health and Lifestyle Survey data,
reported higher risks of health problems for low income groups than for
low occupational groups while controlling for differences in the other
socio-economic indicator. She concluded that "the apparently strong
association of social class and health is primarily an association of
income and health" (p. 72). Given the connection between income and
material factors, these results may indicate that material factors are more
important in the explanation of inequalities in health than e.g. lifestyle.
There may, however, be another possible explanation for the relatively
strong association between income and health. This concerns an explana-
tion in terms of an effect of health on income, through employment
status. That alternative explanation is explored in this chapter.

The role of material and psychosocial living circumstances
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The associations between socic-economic status, health and employment
status are complex. Firstly, employment status is associated with health,
For example, housewives and the unemployed are less healthy than those
in paid employment (Bartley et al. 1992, Moser et al. 1990). In addition,
empioyment status is related to socio-economic status. People from lower
socio-economic groups have a higher risk of losing their job (Arber 1987,
Bartley 1988, Klein Hesselink & Spruit 1992, Bloemhoff & de Winter
1991). We hypothesized that employment status is more strongly as-
sociated with income than with occupation and education, because job
loss often implies a lowering of income (Hay 1988). The effect of
employment status on education and occupation is presumed to be less
likely. Although unemployed people might have a higher risk of ex-
periencing downward social class mobility (Fox & Shewry 1988), in most
cases a person’s educational and occupational level will have been
achieved before the current employment status is aftained. If this as-
sumption is correct, the association between income and health is more
likely to be based on the relationship between employment status and
health than that between occupation or education and health.

We tested the hypothesis that the relatively strong association between
income and health, compared to that between education/occupation and
health, can be interpreted in terms of an association between employment
status and health, Moreover, the implications of these findings for the
interpretation of the relationship between income and health will be
discussed.

Data and methods

Population

The analyses were based on respondents aged 25-64 who answered the
postal questionnaire in 1991, People younger than 25 (mainly students,
conscripts etc.) as well as conscripts/students of 25 and older were
excluded because of classification problems with regard to socio-econom-
ic status. People over 64 were excluded because little variation in em-
ployment status exists within this group. People for whom information on
employment status was missing (1.8 per cenf) were also excluded. This
resulted in a study population of 13,391 persons (6506 men, 6885 wom-
en).

Indicators of socio-economic position

Household income was requested only in an interview among a sub-
sample, In order to estimate the level of household income for the total
sample, we used proxies for income level, namely health insurance,
housing tenure and car ownership. Most people in the Netherlands with
an income above a certain level are privately insured, while lower income
groups receive public insurance. Housing tenure and car ownership, which
are considered {o be indicators of material well-being, have been shown
to be powerful discriminators of mortality (Goldbiatt 1990). By com-
bining these proxies, we created five categories (from lowest to highest):
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publicly insured, rented house, no car; publicly insurved, rented house, car;
publicly insured, house owner; privately insured, rented house; privately
insured, house owner. The correlation (Somer’s D, dependent variable
income) between this proxy and income level as measured among the
subsample is .54. The corresponding average net household income per
month is 1900, 2633, 3010, 3427, 4402 Dutch guilders respectively.
Other classifications, for example one where the most advantaged group
was divided into car owners and those with no car, did not further
increase the correlation between the proxy and the measurement of
income level.

The second socio-economic indicator is the educational level of the
respondent, divided into four categories: primary school only; lower
general and vocational education; intermediate vocational and inter-
mediate/higher general education; higher vocational college and univer-
sity.

Thirdly, the occupational level of the main breadwinner was deter-
mined on the basis of the current occupation, if in paid employment, or if
not, the last paid employment. The occupations were classified according
to five levels outlined in the Erikson, Goldthorpe and Portocarero (EGP)
scheme, ie. higher grade professionals; lower grade professionals and
routine non-manual employees; self-employed; high and low skilled
manual workers; unskilled manual workers (Erikson et al. 1983). People
who had never been in paid employment formed the sixth category. If the
respondent did not live with a partner, he or she was automatically
classified as the main breadwinner. If the respondent lived with a pariner,
he or she was asked who the main breadwinner was.

in accordance with the results of other studies (Abramson et al.
1982, Winkleby et al. 1992), the socio-economic indicators were only
weakly correlated. This supports the view that each of them refiects in
part a different dimension of social stratification. Occupation and educa-
tion in men were the most strongly correlated (.53}, whereas the weakest
correlation was observed for income and education in women (.25).

Employment status

People were classified according to their employment status by answering
a question refating to their main activity. We distinguished five groups:
(1) the paid employed (2) the unemployed, defined as those who are
officially registered as looking for a paid job (3) people with a long-term
work disability, defined as those who are dependent on some form of a
soctal security benefit because of iliness; in the Netherlands, an employee
is eligible for a work disability benefit if the disability has lasted for
more than one year; the benefit equals a minimum of 70 per cent of the
least earned wage (4) the early retired (5) housewives (m/f).

Health measures

Two health measures were used. Firstly, chronic conditions were mea-
sured by means of a checklist, containing 23 chronic conditions, some of
which were severe (such as cancer and heart disease), while others were
less severe {(such as serious headache and varicose veins). Respondents
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were classified according to whether (at the time of the survey) they
reported to be suffering from at least one of the conditions listed in the
questionnaire. 44.4 per cent of the male and 49.6 per cent of the female
study population reported one or more chronic conditions. The second
health measure was based on the respondent’s answer to the question
"How do you rate your heaith in general?", dichotomized as "(very)
good" versus less-than-"good" (fairly good; sometimes good, sometimes
bad; bad). 27.9 per cent of the men and 29.0 per cent of the women in
the study population perceived their general health as less-than-"good",

Analyses

Logistic regression models were fifted, controlling for potential con-
founders. These are (number of categories between brackets): age (5 years
age groups), marital status (4), religious affiliation (4) and degree of
urbanization (§). All variables were coded as dummy variables. Models
were fitted for men and women separately because of differences in
employment patterns. The analyses were carried out using the Logistic
Regression module of Egret (Statistics and Epidemiology Research
Corporation 1990). The regression coefficients and their standard errors
were used to calculate Qdds Ratios and their 95 per cent Confidence
Intervals. The highest socio-economic group was always used as a
reference category. Given the overlap between the socio-economic
indicators, the association between a specific indicator and health was
assessed when controlling for the other indicators. In addition, we com-
pared the reduction in deviance due to the inclusion of each indicator.
The higher the reduction of deviance the higher the proportion of varia-
tion in health accounted for. The reduction in deviance was also used (o
assess the significance of the socio-economic gradient.

In order to test to what extent the association between each socio-
economic indicator and health was due to the relationship between health
and employment status, we included that variable in the logistic regres-
sion model. Odds Ratios were compared with those of the model in
which differences in employment status were not controfled for.

Results

In Table 4.1.1, the Odds Ratios for the socio-cconomic indicators are
compared. All indicators caused a statistically significant reduction in
deviance for both heaith measures, with the exception of education among
woten in the case of chronic conditions. Among men, the income proxy
resulted in the largest reduction of deviance. The risk of the three lower
income levels appeared to be increased. The size of the Odds Ratios for
the lowest income, educational and occupational groups is largely com-
parable. For women, a similar patfern was observed, but only for per-
ceived general health. The prevalence of chronic conditions hardly varied
with socio-economic status.
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Table 4.1.1

Chronic conditions and perceived general health by cducation, occupation and income
proxy: Odds Ratios (OR) and 95 per cent Confidence Intervals (Cl), univariate analysis*

socio-econoniic MEN WOMEN
indicator chronic conditions  perceived general chronic conditions  perceived general
(n=6019) health (n=5934) {n=6376) health (n=6274)
OR Cl OR Ci OR CI OR Ci
proxy l 1.00 1.00 1.00 100
household 2 .99 82-1.20 1.12 .89-1.41 g1 T75-1.12 24 98-1.57
income® 3 1.32 [.14-1.53 224  1.89-2.66 .16 96-1.26 [.32 1.12-1.56
4 1.56 [.35-1.81 3.11 2.63-3.68 1.26  1.09-145 235 1.99-2.78
5 1.41 LI-1.78 338 2.62-4.35 L16  95-143 3.0 2.48-3.88
red. deviance §1.6" 249.4" 14.6' 159.8"
(last/current) 1 1.00 1.00 1.00 1.00
occupation 2 1.38 1.14-1.67 1,53 1.18-1.98 1.14 95-1.37 1.33 1.05-1.68
main 3 1.19 87-1.63 308 2.15-442 0 50-.97 121 .81-1.81
breadwinner? 4 1.51 1.23-1.86 273 2.09-3.55 1.25 1.03-1.53 1.99 1.55-2.55
5 171 1.37-2.12 354 2.69-4.66 1.36  1.i0-1.68 290 2.24-3.74
red. deviance 29.0" 172" 24.8" 125.1*
education | 1.00 1.0G .00 1.00
respondent® 2 134 LIS-1.56 168 1.39-2.04 [.00  .83-1.21 123 96-1.57
3 1.28 [.12-1.47 226 1.90-2.69 97 82-1.14 1.64 1.32-2.04
4 1.4% [.26-1.77 388 3.19-472 [.12  .92-1.36 3.09 244-392
red. deviance 263" 205.7"" 4.6 137.2"
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Results of logistic regression models including age, marital status, religious affiliation and
degree of urbanization

I=high, 5=low (see Data & Methods for categories)

[=high, 4=low (see Data & Methods for categories)

p<.05

p<.001

The results of the multivariate analyses are presented in Figures 4.1.1 and
4.1.2 (men), 4.1.3 and 4.1.4 (women), and in Table 4.1.2. When differ-
ences in the education and occupation indicator were eliminated, the
income proxy now resulted in the highest reduction of deviance, except
for chronic conditions among women, In men, the prevalence of chronic
conditions now hardly varied with occupational and educational status
(Figure 4.1.1, shaded bars). For both health measures, the Odds Ratios of
the lower income groups were higher than those of the lower occupation-
al/educational levels, The difference between the income proxy and
education/occupation indicators was more pronounced for men than for
women.
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Figure 4,1.1 Chronic conditions by income proxy, oceupation and education, men, multivariate®, and
controlling, in addition, for employment status
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Figure 4.1.2 Perceived peneral health by income proxy, occupation and education, men, multivariate®,
and controlling, in addition, for employment status

25
%
R 7
7
1
L
® N7 17 .
g %
0 N
.- 7
.
: /:
: : /
] A 21 A - d 4 2]
4 & i 2
income proxy occupation education
(*=nhigh, 5=low) {1=high, 5=low} {1=high, 4=low)

multivariate B employment status

58 Chapter 4



Chronic conditions by income proxy, occupation and education, women, multivariate®, and

Figure 4.1.3
controlling, in addition, for employment status
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Perceived general health by income proxy, occupation and eduction, women, multivariate®,

Figure 4.1.4
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? Results of logistic regression models also including age, marital status, religious affiliation
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Table 4.1.2

Reduction in deviance due to the inclusion of the socio-economic indicators (multivariate)®

sacio-economic indicator

WOMEN

perceived
general health

MEN

chronic
conditions

perceived
general health

chronic
conditions

income proxy
occupation
education

59.1°°
28.9""
482"

278" 76.5" 7.3
7.7 19.5" 17.8"
5.6 249" 3.7

1]

Table 4.1.3

Results of logistic regression models including age, marital status, religious affiliation,
degree of urbanization and other socio-economic indicators

p<.05

p<.001

Table 4.1.3 shows the health status of the five employment status groups
with those in paid employment used as a reference. The results for men
and women were highly similar. Not surprisingly, among people with a
long-term work disability, the prevalence of health problems vas particu-
larly high. Furthermore the health of the unemployed was significantly
worse. Also housewives (in women) perceived their health to be signifi-
cantly worse than the paid employed.

Chronic conditions and perceived general health by employment status: Odds Ratios (OR)
and 95 per cent Confidence Intervals (CI)®

MEN WOMEN
chronic perceived general chironic perceived general
conditions health {(n=6220) conditions health (n=6531)
(1=6277) (n=6616)
OR CI OR CI OR Cl OR Ci
paid employed 1.00 1.00 1.00 1.00
unemployed 139 1L11-1.76 223 1,74-2,85 142  1.04-1.95 202 143-2.84
work disability 4.30  3.55-5.22  {0.82 3.82-13.28 5.2% 4.02-6.97 11.64 8.95-15.14
early retired 1.14 O1-1.42 .99 76-1.29 97  .65-136 .85 .57-1.28
housewives 1.12 47-2.67 2.42 .97-6.04 1.04  92-1.17 [.56 1.35-1.81
i Results of logistic regression models including age, marital status, religious affiliation and
degree of urbanization
The association between the household income proxy and employment
status is summarised in Table 4.1.4. Among men, the percentage of
employed decreased with decreasing income level, Moreover, in both
sexes, the proportion of the unemployed and those reporting a long-term
work disability was much higher in the lower income levels, For example
the proportion of the latter was more than 10 times higher in the lower
income groups. For educational and occupational level the clustering of
these groups in lower socio-economic levels was less pronounced.
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Table 4.1.4

Percentage of men and women categorized by employment status®, by education, occupation
and income

socio-economic
indicator

MEN WOMEN

e h u d er e h u d er

proxy I
household 2
income® 3
4
5

84.3 6 24 2.3 234 122 0 1.3 2.5
738 1.2 4.4 20.4 238 69.0 9 2.7 36
71.2 4.8 15.3 8.5 454  44.1 2.1 6.6 1.8
57.0 98 219 1.6 362 46.5 3.4 f1.3 2.7
40.5 1 2[.6 297 7.0 192 56.3 10.1 1.8 2.6

RN NN

(last/current) 1
occupation 2
main 3
breadwinner® 4

5

80.5 24 5.3 11.6 382 537 1.7 3.8 26
72.0 4.8 9.1 13.9 46.8 374 4.0 7.3 4.5
68.7 68 208 3.0 416 500 3 59 1.7
63.1 2.9 1.7 216 28.7 594 2.2 7.5 22
62.3 82 203 9.1 300 547 3.2 10.0 2.2

-0 Ba Wt

education
respondentb

81.9 2.9 3.5 H.6 56.3 32.1 4.4 3.0 4.1
75.1 4.4 8.5 1.5 49.1 42.5 1.8 42 23

44.6 [1.1 29.8 13.9 156 669 2.6 1S 34

total

1
S
70.7 4 5.1 13.6 i0.2 282 61.2 2.6 6.0 1.9
6
4

69.9 5.5 12.7 115 32.3 55.8 2.7 6.7 2.6
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e=employed, h=housewives, u=uncmployed, d=working disability, er=early retired
See Data & Methods for categories

The figures also show the OQdds Ratios for the income proxy, occupation
and education after differences in employment status has been controlled
for {(black bars). Among men, the Odds Ratios for the lower educational
and occupational groups only slightly changed as compared to those of
the model in which empioyment status had not been controlled for
Instead, controlling for employment status did substantially reduce the
Odds Ratios for the lower income groups, and they were now smaller
than for the lower educational and occupational groups. In the case of
perceived general health, only the risk of the second lowest income level
was significantly increased, whereas for occupation and especially educa-
tion, a gradient was observed. As among men, in women the decrease in
Odds Ratios due to the inclusion of employment status was the largest for
level of income. The risk of the lower income levels was now only
slightly higher than that of the lower educational and occupational levels.

Given the high proportion of people with a long-term work
disability in low income groups in particular (Table 4) and their high risk
of health problems (Table 3), the effect of controlling for employment
status is probably largely an effect of controlling for the distribution of
those with a long-term work disability. This was confirmed in an analysis
in which we excluded this group (results not shown), The Qdds Ratios of
lower income groups were now reduced to values which were close to
those of the model in which employment status is controlled for. For
example the risk of chronic conditions for men in the lowest income level
decreased from 1.30 {1.01-1.68] to .90 [.68-1.18] afier controlling for
employment status, whereas the exclusion of the long-term disabled
resulted in an Odds Ratio of 1.00 [.75-1.34].
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Discussion

In our study population, the (multivariate) association with self-reported
health was found to be stronger for an income proxy than for occupation
and education. Only one exception was reported, i.e. chronic conditions
among women, which were hardly associated with any of the socio-
economic indicators, This is due to the fact that this health measure is the
sum of a list of 23 conditions, some of which appeared 1o be negatively
related to socio-economic status while others were positively related (van
de Mheen et al. 1994),

Although we had to use a proxy for income, our results show that these
data clearly offer possibilities to study the background to the rather strong
association between income and health. The aim was to explore whether
the greater inequalities associated with income, compared to the inegual-
ities in health associated with education and occupation, can be under-
stood in terms of differences in the relationship between each socio-
economic indicator and employment status. Our results suggest that this is
indeed the case.

The percentages of unemployed and those reporting a long-term
work disability were consistently higher among the lower income levels,
whereas a less pronounced pattern was cobserved for educational and
occupational status. [n multivariate analyses, controlling for employment
status substantially reduced the risk estimators for lower income levels,
whereas those for lower educational/occupational groups hardly changed.
An additional analysis in which those reporting a long-term work disabil-
ity were excluded, resuited in risk estimators which were highly similar
to those of the model in which differences in employment status were
controlled for. This suggests that the relatively strong association between
income and health, relative to that between education/occupation and
heaith, is largely due to the concentration of those with a long-term work
disability in the lower income levels. Although the results were more
clear-cut for men, for women too the employment status-health relation-
ship appeared to underly the strong association between income and
health,

As the data presented here are cross-sectional, they do not provide
an insight in the direction of the association between long-term work
disability and health, It is plausible however, that this association is
largely due to a selection effect, as people are in this group because of
health problems. This effect, which is closely related to the so-called
*healthy worker effect’ has been subject of many studies. These show that
the entrance to the labour market and exit from the labour market is
health-related (Fox et al. 1982, Dahl 1993). As a result, people in paid
employment, in general, show lower morbidity and mortality rates than
those out of paid employment.

The selection out of the labourmarket will in its turn lead to a low-
ering of income, while not affecting education or occupation. We thus
interpret our findings as indicating the importance of a selection effect,
i.e. an effect of health on income, through employment status. The differ-
ence in the results for men and women might be explained by the fact
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that in the Netherlands a rather low proportion of women participate in
the labour market (Hooghiemstra & Niphuis-Nell 1993). In most house-
holds the woman’s partner is the main breadwinner. This implies that the
effect of employment status on income is more direct for men, yielding a
larger veduction of the risks of fower income groups in this sex.

Our results could have been biased by the fact that we had to rely on a
proxy for income, Additional analyses, however, suggest that this is not
the case. Firstly, we repeated the analyses reporfed here among a subsam-
ple for which data on net household income were available, Because of
the small numbers, we could only fit a model for men and women togeth-
er. As for the proxy for income, we found that controiling for employ-
ment status hardly affected the risks of the lower educational/
occupational groups, whereas the risks of the lower income groups were
substantially reduced. Secondly, the results reported here are in accor-
dance with the results of another analysis, also based on a subsample,
which aimed to explain the lower average income of the chronically ill
compared to that of the non-chronically ill. The results of that study
showed that almost 50 per cent of the difference in income between both
groups could be attributed to differences in health, through employment
status (van Agt et al. 1996).

Thus these results indicate that the strong association between income and
health does not necessarily imply the relative importance of material
factors in the explanation of socic-economic inequalities in health. It, at
least for some part, also reflects an association between employment
status and health, which should largely be interpreted in terms of a
selection effect, i.c. an effect of health on income through employment
status. In addition, these results suggest that the explanation of inequal-
ities in heaith associated with income differs from the explanation of
inequalities in health between educational or occupational groups. Where-
as previous studies indicate a rather minor role for selection processes in
the generation of the fatter (Fox et al. 1982, Power et al. 1996), on the
basis of our results we hypothesize that health-related selection is more
important in the case of health inequalities associated with income, This
explanation might probably even be more important for countries with a
less generous social security system, in which the lowering of income
following selection out of the labour market might be more pronounced.
However, the present study also observed an independent association
between income and health. After controlling for employment status, the
risks of negatively perceived health among the lower income levels were
still increased. Thus part of the association between income and health is
probably also due to an effect of material factors on health, via a material
or psychological link (Wilkinson 1992, Quick & Wilkinson 1991).
Further research is necessary to gain more insight into the contribution of
this explanation by simultaneously analysing indicators of material factors
with other determinants of health. The results of our analyses indicate that
any further research studying the causal effect of income on health should
at least try to separate out a selection effect through employment status.
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Abstract

Objective: Although it has frequently been suggested that income affects
health, there is hardly any research in which this issue has been explored
directly. The aim of this chapter was, firstly, to examine whether income
is independently associated with health, secondly, to assess the extent to
which this association reflects high levels of deprivation in low income
groups, and thirdly, to examine which specific components of deprivation
contribute most to the link between income and health.

Methods: Health indicators used were the prevalence of chronic con-
ditions, health complaints and less-than-"good" perceived general health.
The study population consisted of 2567 men and women, aged 15-74,
who participated in the oral interview.

Results: We observed large inequalities in health by (equivalent) income
after differences in other socio-economic indicators had been controlled
for. For example, among those in the lowest income group the risk of bad
perceived health was three times as high as among people in the highest
income group. The prevalence of deprivation (basic, housing, social)
increased with decreasing income to approximately 30-60 per cent in the
lowest income group. A substantial part of the increased health risks of
the lowest income groups could statistically be accounted for by the
higher prevalence of deprivation in these groups. The components which
are likely to influence health indirectly, through a psychological or behav-
ioural mechanism, accounted for most of the effect.

Conclusions: These analyses provide evidence to suggest that a low
income has detrimental health effects through relative deprivation.
Moreover, the results indicate an indirect link between deprivation and
health problems invelving psychological or behavioural factors.
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A higher prevalence of health problems in low income
groups: does it reflect relative deprivation?

Introduction
It has frequently been suggested that the inverse association between
social class and health reflects a causal effect of income (Townsend et al.
1988, Blaxter 1990, Quick & Wilkinson 1991, Davey Smith et al. 199(a,
Davey Smith & Egger 1993). According to this view, the well-known
fact that people in lower socio-economic groups are less healthy than
their counterparts in higher positions, reflects a differential access to
material resources. Some evidence in support of this hypothesis is provid-
ed by data which show that the association between income and health is
stronger than that betwéen educational or occupational class and health
{Blaxter 1990, Morris et al. 1996). It should be borne in mind however,
that the association between income and health does not necessarily
reflect a causal effect of income. Alternatively, this association might be
due o an effect of other risk factors that are associated with, but not the
consequence of, income, such as cultural differences (Townsend et al.
1988, Quick & Wilkinson 1991). In addition, these data do not indicate
the mechanisms which contribute to the link between income and health.
In this chapter we will explore the link between income and health
using more direct evidence. We will first specify the causal pathways by
which income might affect health.

When thinking about the explanations for the income-health connection,
absolute poverty is probably the first to arise. It indicates a situation in
which someone has too little money to afford the basic necessities of life,
i.e. sufficient food, access to medical care, shelter, clean drinking water
etc. (Blackburn 1991),

Although this concept might have some relevance for small groups
in Western societies such as the homeless, it is self-evident that absolute
poverty of the sort which is common in parts of the Third World is not
found in Western European countries, Here a conceptualization of poverty
in terms of relative deprivation seems to be more appropriafe (Piachaud
1987). One of the ’relative approaches’ to the concept of poverty defines
disadvantage refative to living standards which are commeon in a specific
society (Townsend 1993). According to the frequently cited definition of
Townsend, people can be said to be deprived if "they lack the types of
diet, clothing, household facilities and fuel and environmental, education-
al, working and social conditions, activities and facilities which are
customary, or at least widely encouraged and approved, in the society to
which they helong" (1987, p. 126/7). Deprivation, according to this
approach, is related to the access to material necessities, such as adequate
food and heating, as well as social abilities, such as having social contacts
with friends, Someone is said to be deprived if the access to these
resources is limited relative to what is common in a certain society.

Although deprivation goes hand in hand with low income, there is
no perfect association. People in lower income groups are not necessarily
deprived (students may serve as an example), whereas a lack of resources
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indicates deprivation only when it is enforced by income (Cailan et al.
1993), Income in itself is therefore not an adequate proxy of deprivation,

What is the nature of the relationship between relative deprivation and
health? The impact of absolute poverty on health is straightforward and
even implicit within its definition: someone is said to be poor in an
absolute sense if his material resources do not allow for the minimum
standard for physical survival.

The causal mechanisms linking relafive deprivation and health are
less well undetstood (Townsend et al. 1988, Vagers & Illsley 1995). To
some extent a direct effect might have some relevance in this context too
(Blackburn 1991, Benzeval et al. 1995). Factors which are probably
involved in this mechanism include adverse housing conditions, inade-
quate food or a lack of leisure activities. These resources do not indicate
an absolute minimum which is necessary for survival as in the case of
absolute poverty, bul rather increase the risk of diseases or other health
problems. The effect of damp and mould on the incidence of COPD is an
example of this,

Secondly, relative deprivation might translate into ill health in-
directly. Living with a lack of material and social resources might act as
a stressor and is likely to affect feelings of self-esteem and social isola-
tion (Blackburn 1991, Benzeval et al. 1995, Wilkinson 1992). This might
affect the mental or emotional well-being (Stroebe & Stroebe 1995), or
might induce people to engage in unhealthy behaviour, such as smoking
as a way of coping with deprivation (Graham 1993).

In summary, a fow income might lead to deprivation, defined as a limited

access to amenities and activities which are customary in a specific

society. Being deprived is supposed to affect health directly or indirectly,

through a psychological or behavioural mechanism. The aim of this

chapter is to explore this link between income and health. More specif-

ically, the aim is:

1. To examine whether income is associated with health, independently
of other socie-economic and socio-demographic factors.

2. To assess to what extent the association between income and health
reflects relative deprivation.

3. To examine which components of deprivation in particular contrib-
ute to the link between income and health. This might elicit in-
dications of the mechanism by which deprivation affects health.

Data and methods

Population

The analyses were based on the population that participated in the oral
interview, as income was measured only among this subsample, Income
information was not elicited from respondents who still lived with their
parents, and they were thercfore excluded from the analyses (n=235).
This resulted in a study population of 2567 respondents.
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Measurements
All variables were classified into categories to allow for linear and non-
linear associations with health status,

The income of the respondents is indicated by the household net
income per month. As people sharing a houschold profit from economies
of scale, the incomes of people living in families of different size and
composition cannot be compared directly. To adjust for the number of
persons inside and outside the household who had to live from the
household income, we divided the household income by an equivalence
factor. This factor was calculated by the formula E=(number adults +
c.number chiidren)", in which ¢ is a parameter which indicates the
weight’ of children relative to that of adults, and b is the parameter
which adjusts for economies of scale. We used the values 0.7 for ¢, and
0.5 for b (Schiepers 1993). The equivalent income therefore indicates the
net income per month which is available for one person, The equivalent
income was divided into six categories, which were chosen in such a way
that each category contained at least 250 respondents, with the most
detailed division at the lower end of the income disteibution. This resulted
in the following categories; less than 1100 Dutch guilders a month, 1100-
1400, 1400-1700, 1700-2100, 2100-3000, and 3000-6000 Dutch guilders a
month. We included the missings on income (11 per cent of the totai
population) as a separate category, in order to explore whether the results
might be biased by the item non-response on this variable.

Three health indicators were used in these analyses. Firstly, chronic
conditions were measured by means of a checklist, containing 23 chronic
conditions, some of which were severe (such as cancer and heart disease),
while others were less severe (such as serious headache and varicose
veins). Respondents were classified according to whether (at the time of
the survey) they reporfed that they were suffering from at least one of the
conditions listed in the questionnaire. 48.2 per cent of the study popula-
tion reported one or more chronic conditions. Secondly, health comptlaints
were measured by means of a checklisi, containing 13 questions on minor
complaints about the heart, stomach ete. Respondents were asked whether
they suffered from any of these complaints. This variable was dichotom-
ized into suffering from 3 or less versus more than 3 complaints. 35.0 per
cent of populiation reported more than three compiaints. Finally, perceived
general health was indicated by the answer to the question "How do you
rate your health in general?”. The answer was dichotomized in the
anatysis into "(very) good" versus less-than-"good" (fair, sometimes good
and sometimes bad, bad). 29.5 per cent of the population perceived their
health as less-than-"good".

The questionnaire included several activities, amenities and resources
which are commonly regarded as necessities. If the respondents said they
did not have a particular item, they were asked explicitly whether this
was because they could not afford it or for another reason. Respondents
were classified as deprived if they could not afford one or more of these
necessities because of financial reasons (Piachaud 1987). If they did not
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have a particular item for other reasons, this was supposed to indicate a
choice. Following the results of a study by Callan et al. (1993), we made
a distinction between a basic and social dimension.

The bhasic items relate to items which most people in Western
societies perceive as necessities (Callan et al. 1993, Berghman et al.
1988). These include having at least 1 hot meal a day, eating meat/fish 4
or more times a week, no debts for daily living, paying house rent ete.
without problems, having sufficient heating, buying new clothes regularly,
being able to save if necessary, People were classified as deprived if they
were not able to afford one or more amenities or expenditures from this
list of 7. Four categories were distinguished, i.e. can afford all items, can
afford all items but one, can afford all items but two, cannot afford three
or more items.

People were defined as socially deprived if they were not able to
engage (because of financial reasons) in one or more of 7 activities listed
in the questionnaire. These include: going out regularly, taking a holiday
once a year, having friends for dinner regularly, membership of a club,
leisure activities, access to car, telephone. Four categories were distin-
guished, i.e. can afford all items, can afford all items but one, can afford
all items but two, cannot afford three or more items,

In addition the questionnaire contained some issues related to
housing conditions and amenities, including owning a refrigerator or
owning a washing machine, living in a dry and damp-fiee dwelling, and
over-crowding, People were defined as deprived if they were not able to
afford one of these amenities or if they reported complaints with respect
to mould/cold, or if they had less than one room per person (crowding).

Occupational level of the main breadwinner and educational level of the
respondent were considered to be confounding variables, as they are
associated with, but not the consequence of, a certain income level. The
educational level of the respondent was divided into seven categories:
primary school only; lower general education; lower vocational education;
intermediate vocational education; intermediate/higher general education;
higher vocational college; and university. The occupational level of the
main breadwinner was determined on the basis of the current occupation
if in paid employment, or if not, the last paid employment. The oc-
cupations were classified according to five levels outlined in the Erikson,
Goldthorpe and Portocarero (EGP) scheme, i.e. higher grade profes-
sionals; lower grade professionals and routine non-manual employees;
self-employed; high and low skilled manual workers; unskilled manual
workers (Frikson et al. 1983). People who had never been in paid em-
ployment formed the sixth category. If the respondent did not live with a
partner, he or she was automatically classified as the main breadwinner.
If the respondent lived with a partner, he or she was asked who the main
breadwinner was.

The other confounding variables that have been taken into account
are (number of categories between brackets): sex, age (5 years age
groups), marital status (4), religious aftiliation (4) and degree of wr-
banization (5).
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Analyses

In order to determine whether income and deprivation were associated
with health, logistic regression models were fitted, controlling for poten-
tial confounders (including other socio-economic indicators). The regres-
sion coefficients and their standard errors were used to calculate Odds
Ratios and their 95 per cent Confidence Intervals, The reduction in
deviance due to the inclusion of income was used as an overall statistical
test of its effect. The highest income group and those who were classified
as non-deprived were used as a reference category.

In order to describe the distribution of deprivation across income
groups, we calculated the percentages in each category, directly standard-
ized for 'age (10 years age groups) and sex.

In order to estimate the extent to which income differences in heaith
reflect differences in deprivation, we included the deprivation variables in
the logistic regression model already containing income and the con-
founding variables. The reduction in the Odds Ratios of income due to
the adjustment of the deprivation variables was used to indicate the
latter’s contribution to the income gradient in health. In order to explore
the contribution of specific components of deprivation, each item was
added to a model containing income and the confounding variables. The
reduction in Odds Ratios of income due to the adjustment for these
variables was used to indicate the importance of each of them. The
analyses were carried out with the Logistic Regression module of Egret
(Statistics and Epidemiology Research Corporation 1990).

423 Results
We firstly examined the bivariate associations between income, depriva-
tion and health, Table 4.2.1 shows the association between eguivalent
income and health problems, as assessed by means of logistic regression,
Table 4,2,1 Association between equivalent income and the prevalence of health problems (less-than-
"good" perceived health, one or more chronic conditions, more than 3 health complaints)®;
Qdds Ratijos (OR) and 95 per cent Confidence Intervals (CI)
net equivalent income > | chronic conditions less-than-"good" >3 health complaints
per month, in Dutch perceived general health
guilders N OR <l OR cl OR <
less than 1100 253 1.46 3.13 2.90
1100-1399 305 1.25 98-2.17 2.34 1.95-5.01 223 1.90-4.43
1400-1699 407 1.21 .87-1.80 2.04 1.50-3.66 2,10 1.50-332
1700-2099 458 1.07 87-1.69 227 1.34-3.10 179 1.45-3.04
2100-2999 502 1.7 .79-1.47 1.33 1.53-3.39 142 1.26-2.54
3000-6000 353 [.o0  .80-1.43 1.00 90-1.98 1.00  1.01-1.99
missing 289 94 60-1.35 1.85 1,18-2.88 1.88 1.27-2.78
2 Results of logistic regression models (n=2567) including educational and occupational tevel,
age, sex, marital status, religious affiliation and degree of urbanization
69 The role of material and psychosocial living circumstances



Table 4.2.2

The relative risk of the highest income group is set at 1. The Odds Ratios
indicate how much more likely it is for a person with a certain income to
have a health problem as compared to those in the highest income group.
Both health complaints and perceived general health were statistically
significantly related to equivalent income after confounders (including
educational and occupational level) were controlled for. The Odds Ratios
steadily increased with decreasing income, and the Odds of the lowest
income group was around 3 times as high as that of the highest income
group. The Odds Ratios for chronic conditions also increased in lower
income groups, although not statistically significantly and fo a lesser
extent than for the subjective indicators. Among people for whom data on
the level of income were missing, the risk of health problems was
comparable to that in the middle income categories.

We observed a positive association between deprivation and health
problems as far as the basic and social items are concerned (Table 4.2.2).
As compared to people whao were not deprived, the Odds Ratios among
the deprived were statistically significantly increased. In general, the more
intense the deprivation, i.e. the higher the number of items lacking, the
higher the risk of health problems. Adverse housing conditions were not
significantly related to health status. The risks of reporting chronic
conditions in lower income groups were also significantly increased, but
they were again smaller than for the subjective health measures,

Association between deprivation and the prevalence of health problems (less-than-"good"
perceived health, one or more chronic conditions, more than 3 health complaints)®: Odds
Ratios {OR} and 95 per cent Confidence Intervals (Cl)

deprivation 21 chronic conditions less-than-"good" >3 health
perceived general health complaints
N OR CI OR CI OR Cl

basie items lacking

0 2093 .00 1.00 100

[ 334 1.13 87-147 1.31 98-1.76 131 1.00-1.71

2 90 .78 1.08-2.93 2.54 1.52-4.27 192 1.18-3.12

23 41 L.76 84-3.68 2.15 98-4.74 253 1.21-531
housing items lacking

0 2404 1.00 1.00 .00

=1 146 1.25 .86-1.80 1.24 .81-1.89 [.35  .93-1.97
social items lacking

0 2212 1.00 1.00 1.00

i 192 1.17 83-1.04 1.51 [.05-2.18 [.22 86-1.71

2 72 1.01 .60-1.71 1.60 J93-2.75 [LI0  .64-1.86

=3 80 1.88 1.07-3.28 3.20 1.78-5.78 2.59 1.48-4.56
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Results of lopistic regression maodels including income, educational and occupational level,
age, sex, marital status, religious affiliation and degree of urbanization

Not surprisingly, deprivation and income were associated (Table 4.2.3).
The percentage of deprived people steadily increased with decreasing
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income. Moreover, intense deprivation was found to be more common
among the lower income groups. Most of the deprived people in the
higher and middle income categories experienced a single form of
deprivation only. There was still a relatively high percentage of people in
the lowest income categories who were not deprived, implying that a low
income not necessarily indicates deprivation.

Table 4.2.3 Percentage of deprived persons on basic, housing and social dimension by equivalent
income. Standardized for sex and age (n=2567)
net equivalent income % of persons experiencing deprivation -
per month, in Dutch number of items lacking:
guilders basi . .
asic housing social
0 i 2 =3 0 3| 0 1 2 =3

less than 1100

41.5 352 13.t 16.3 839 161 530 166 89 215

1100-1399 67.1 20.7 8.7 35 904 96 724 154 6.2 6.0
1400-1699 83.7 13.7 2.4 2 M0 60 855 105 28 1.3
1700-209% 91.1 7.7 1.1 2 957 43 932 4.7 1.4 £
2100-2999 928 5.8 1.4 - 97.3 27 966 2.5 9 -
3000-6000 95.5 4.5 - - 99.0 1.0 998 3 - -
missing 78.2 16.3 2.5 3.0 924 75 882 7.1 2.1 2.0

total population

81.8 13.1 3.5 1.6 94.3 57 B6o 75 27 31

71

Figures 4.2.1-3 show the risk of health problems in each income group
after differences in deprivation had been controlled for. The figures
indicate that the high prevalence of health problems in low income
groups partly reflects high levels of deprivation. After differences in all
deprivation measures had been controlled for, the risk of the two lowest
income groups decreased by max. S0 per cent. Basic and social depriva-
tion appeared to account for most of the effect. They were of similar
importance. Deprivation with respect to housing conditions hardly ac-
counted for the income gradient in health. An examination of the risk of
heaith problems among the most deprived in the lowest income group
(data not shown), showed that their risk of reporting less-than-"good"
perceived health or health complaints was around 7 times as high as
among those in the highest income category.

After allowing for the inclusion of all deprivation measures in the
model, some income inequalities in health remained. Firstly, the higher
risk of health problems in the lower income groups could not totally be
explained by deprivation. Secondly, the increased health risks of the
higher and middle income groups was hardly accounted for by depriva-
tion, due to the low prevalence of deprivation in these groups.
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Chronic conditions by equivalent income: explanation by deprivation®

Figure 4.2.1
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Figure 4.2.3
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3.5

Health complaints by equivalent income: explanation by deprivation®
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Results of logistic regression models also including educational and occupational level, age,
sex, marital status, religious affiliation and degree of urbanization

Finally, we studied which components of relative deprivation in particular
accounted for the effect in the lowest income categories. The results for
onc health indicator, i.e. perceived general health, are shown as an
example (Table 4.2.4). The results for the other health measures were
comparable. Deprivation with respect to housing was omitted as this
factor hardly accounted for the effect of incomme (Figures 4,2,1-3).

The Hem relating to ’going out regularly’ appeared to account for
most of the effect of social deprivation. Other social items that contribute
substantially to the association between income and health relate to the
ability of ’having friends for dinner regularly’ and ’taking a holiday once
a year’. The specific basic items that appeared to account for the effect
include the ability "to save (if necessary)’ and ’to buy new clothes
regularly’. Those items which are likely to affect health directly, i.e.
those related to food and heating, appeared to contribute only marginally
to the association between income and health. This was due to their low
prevalence as well as their weak relationship with health.
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Table 4.2.4

Contribution of individual deprivation items to the association between equivalent income
and the prevalence of less-than-"good" perceived health®; Odds Ratios (OR) and 95 per cent
Confidence Intervals (CI)

net equivalent
income per
month, in
Dutch guilders

OR and CI
comtrolling for
confounders

OR after contrelling for individual deprivation items:

hasic
dimension

less than 1100
1160-1399
1400-1699
3000-6000

b

social
dimension

less than 1100
1100-1399
1400-1699
3000-6000

meat/ heating clothes debts  financial  savings

fish problems

2.52 2.59 2.21 247 2.53
1,92 193 175 1.90 1.93
1.87 1.87 L.81 1.86 1.87
1,00 1.00 1,00 1,060 1.60

car telephone feisure going holiday
activities out

242 1.93
1.86 1.68
1.86 1.71
1.00 1.00

230
1.83
1.82
1.00

friends
dinner

233
.87
[.87
[.00

1.55-4.27
1.20-3.09
1.21-2.39

2,58
1.93
1.87
1.00

clubs

243
1.92
1.86
1.00

2.35
1.85
1.82
1.00

2.45
1.89
1.84
.00

2.58
1,98
1.87
1.00

4.2.4
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Results of logisiic regression models also including educational and occupational level, age,
sex, marital status, religious affiliation and degree of urbanization {n=2137: the number is
different from the number of respondents in the figures, because of a different number of

missing values)
The Odds Ratios after controlling for 'having at least one hot meal a day' could not be
estimated dug to a small number of peaple who lacked this item

Discussion

The aim of this chapter was to examine the heaith etfect of income. It
was hypothesized that this effect partly reflects high levels of deprivation.
We found income to be independently associated with health, Also
deprivation, and especially intense deprivation, was found to be associated
with health. The relatively high prevalence of deprivation in the lowest
income groups was found to account for around half of their increased
risks of health problems. Due to its low prevalence, deprivation hardly
affected the increased risk of health problems in the middle income
groups. The data provide evidence in support of an indirect link between
deprivation and health, involving psychological or behavioural factors.

The estimation of the association between income and health might have
been biased by non-response. If, for example, ill people with an extreme-
ly low income had not participated, we would have underestimated the
association between income and ili-health. We do not expect our results
to be substantially biased by non-response however, as the sample studied
here highly resembles the original sample as far as socio-demographic
characteristics are concerned (chapter 3). Nor do we expect the item non-
response on income fo substantially bias the results, as the health risk of
people who did not report their income was only slightly increased.

The main limitation of these analyses relates to the use of cross-
sectional data. Whereas our aim was to examine a causal effect of
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income, the association between income and health might also reflect the
reciprocal effect, i.e. an effect of health on income. The same applies to
deprivation, as it is the result of a low income. In order to examine the
extent to which a selection mechanism is operative, we assessed the risks
of health problems in low income groups after excluding the long-term
disabled from the population (results not shown). The underlying ration-
ale of this analysis is the premise that the selection effect is most ap-
parent among the long-term disabled. As people in this group are not in
paid employment because of health problems, leading to a lowering in
income, their relatively low income partly reflects an effect of ill-health
(see chapter 4.1). As expected, afier the exclusion of this group, the risk
of the lower income categories decreased, implying that the higher
prevalence of health problems in these groups might partly reflect a
selection effect. The contribution of deprivation to the explanation of this
gradient hardly diminished however, The selection effect therefore does
not seem to threaten the conclusion that income has a substantial impact
on health., This of course should be tested in future research using
longitudinal data,

Another reverse effect which might be operative relates to the
impact of health problems on deprivation through health-related costs. If
ill people incur high expenditures as a result of their illness, less money
will be available to meet other needs. As a result, the higher deprivation
among the ill might also be the consequence of health problems. We do
not expect this mechanism to seriously threaten our results however, as
the results of another study based on the same dataset indicate that expen-
ditures as a result of illness are rather high only for a small proportion of
the chronically il (van Agt et al. 1996).

Secondly, there is a possibility that the results are biased due to the
fact that the measurement of both health status and deprivation were
based on self-report. If the reporting of both variables had been affected
by some third factor, such as the tendency fto complain, this would
probably have led to overestimating the contribution of deprivation.
Although only the use of health measures which are objectively measured
could give more insight into the importance of this potential bias, we do
not expect this bias to seriously threaten our conclusions. The main
argument to support this view is that the questions used to indicate
deprivation elicit a very precise description of the deprived situation. For
exampie people were asked to say whether they were able to go out at
least once in two weeks, instead of e.g. ’'regularly’. Such a precise
description seems to leave little room for complaining. Furthermore,
deprivation was also found to be associated with the more objective
health indicator, i.e. chronic conditions. The report of this health indicator
is less likely to be affected by feelings and emotions than that of the
other health indicators. Finally, as the percentage that reported lacking
two items or more was rather low (around 5 per cent), is seems unlikely
that the overall prevalence of deprivation has been overestimated,
although this does not completely rule out the possibility of an overesti-
mation in specific socio-economic groups.
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The last bias to be considered is related to the imprecision and in-
completeness of the measurement of deprivation. The deprivation items
included in the analyses are clearly not perfect markers for real depriva-
tion. In particular physical aspects such as dietary patterns and housing
conditions could not adequately be captured in the questionnaire. There-
fore it is likely that the importance of deprivation has been underes-
timated, in particular as far as the material components are concerned.

The independent association between income and heaith as demonsirated
in these analyses is consistent with the results of other studies (Blaxter
1990, Ooijendijk et al. 1992, Wilkinson 1989). This association does not
necessarily indicate a causal effect of income on health. Apart from the
disturbing effect of a selection mechanism, other explanatory factors
which are causally related to income might be operative. Cultural varia-
tion might serve as example. As people in higher and lower income
groups differ with respect to socio-cultural factors that are causally
unrelated to income, part of the relationship between income and health
might wrongly be attributed to a causal effect. Some studies have tried to
overcome this bias by controlling for other risk factors, such as smoking
(Haan et al. 1987, Hahn et al. 1995), However, as some of these factors
might also be involved in the causal pathway connecting income and
health, this probably vields an underestimation of the effect of income on
health.

This chapter has examined the causal health effect of income in a
more direct way, thereby focusing on the rele of deprivation. The resuits
provide evidence to suggest that a low income has an independent effect
on health, In a multivariate analysis the increased risk of health problems
in the two lowest categories could for a large part be traced to the high
prevalence of (intense) basic and social deprivation. As income provides
the basic prerequisites for health, such as food, shelter and the ability to
participate in society, these results suggest that the level of income at the
bottom of the social stratification is too low to allow for these prereg-
uisites, and, more importantly, that this has a detrimental effect on health.

Implicit within the concept of deprivation is its clustering in lower
income groups. Deprivation could therefore not account for the increased
risk of health problems in the middle and higher income groups. This
implies that other explanatory mechanisms are operative here. The health
effect of income inequality rather than the health effects of a low income
per se, is such a potentially explanatory mechanism. Studies showing an
association between income inequality and life expectancy at the macro-
level provide evidence in support of this (Wilkinson 1992). Whereas the
mechanism of deprivation explored here is expected to operate through a
low income, the mechanism suggested by Wilkinson acts through the
relative position of an individual in the income distribution, involving
psychosocial factors, The relevance of this mechanism for the explanation
of health inequalitics among the higher and middle income groups should
be tested in future research, thereby indicating this and probably also
other mechanisms involved in a direct way.
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We found little evidence to suggest the importance of a direct health
effect of deprivation. Firstly, physical housing conditions were found to
contribute only marginally to observed health inequalities, due to the fact
that they were almost unrelated to health problems. Also other items
which might affect health directly (food, heating) hardly accounted for
the health effect of income. Not only because they were only weakly
related to health, but also because of their low prevalence. However, as
mentioned before, the failure to demonstrate a direct effect might also be
due to the fact that those aspecis of deprivation that directly influence
health were not adequately covered in this study.

The analysis of the contribution of individual components indicated
a relatively large contribution for those items which are related to social
participation, such as having friends for dinner or going out regularly.
The relatively strong association between these items and health is in
accordance with the results of a British study (Benzeval et al. 1992).
These components are likely to influence health indirectly, through, for
example, self-esteem. A positive self-esteem, indicating the beliefs that an
individual holds about himself has been demeonstrated to be important for
individual well-being (Stroebe & Stroebe 1995), or might affect health
behaviour. The results of these analyses therefore indicate the importance
of a psychological or behavioural link between deprivation and health.
The fact that we found those basic items that are likely to affect health
indirectly, such as 'being able to save’ or ’to buy clothes regularly’ to
contribute most to the association between income and health, supports
this view,

Furthermore, the importance of the psychological mechanism is
suggested by the finding that the income-health relationship differed
according to the health indicator employed. If it is assumed that the
health indicators ’perceived general health’ and ’health complaints® more
than chronic conditions cover mental aspects of health status, the stronger
effect of income through deprivation on the former is in accordance with
a prominent role for the psychological mechanism. In addition, this
implies that our resuits might not be auntomatically generalized to other
health indicators such as the higher mortality rates among the deprived.
Future studies, using longitudinal data and objective indicators of health
should further explore this issue.

In conclusion, although our analyses are limited in several respects, the
results provide evidence in support of a causal effect of income on health.
Whereas the relative high percentage of persons experiencing deprivation
in lower income groups in itself warrants a policy response, the health
effects of deprivation are an extra argument to intervene in this situation.
As the Netherlands is characterised by a rather generous social services
system, guaranteeing equal opportunities for education, equal access to
health care services, an income in the casc of iliness etc., the extent fo
which income determines the access to health-related resources is likely
to be rather modest. This suggests that in couniries with a less developed
welfare state the link between income and deprivation might even be
stronger.
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Abstract

Objective: The uneven distribution of psychosocial siressors as well as
their differential health impact have been suggested as a possible explana-
tion for socio-economic inequalities in health., We assessed the impor-
tance of both explanations.

Methods: The outcome measure was the prevalence of perceived health
problems, Educational level was used as an indicator of socio-economic
status, whilst both life-events and long-term difficulties were included as
stressors. We controlled for educational differences in neuroticism in
order to eliminate any bias which might arise from the fact that people in
lower educational groups are more inclined to report both stressors and
health problems.

Resuits: The higher exposure to siressors was found to contribute to the
increased risk of perceived health problems, even after differences in
neuroticism were taken into account. Long-term difficulties, especially
those related to material conditions, accounted for most of the effect. The
impact of stress on health was hardly found to be moderated by educa-
tional level.

Conelusion: According to the results of our analysis, inequalities in
perceived heaith would decrease by approximately 10-15 per cent if the
exposure fo stressors in the lowest socio-economic groups was similar to
that in the highest stratum. We found hardly any evidence for a stronger
association between stress and health in lower socio-economic groups,
leading us to reject the vulnerability hypothesis,
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The importance of psychosocial stressors for socio-
economic inequalities in perceived health

Introduction

Traditionally, it has been hypothesized that socio-economic inequalities in
health are due to cultural/behavioural and material/structural differences
between socio-economic groups (Townsend et al. 1988, Davey Smith et
al. 1994). This implies that socio-economic status does nof have a direct
effect on health. Instead, according to these hypotheses, its effect is
mediated through health behaviour and materfal conditions, Both are
*obvious” explanations, as they are closely connected to the two com-
ponents that comprise the position of an individual in the social stratifica-
tion of society, ie. the class component primarily reflecting imaterial
resources (e.g. differences in physical living conditions), and the status
component reflecting lifestyle, values etc. (e.g. smoking differences)
(Susser et al. 1985).

More recently, a third group of explanatory factors has heen pro-
posed, ie. stressful conditions/events. It has been suggested that the
higher prevalence of health problems in lower socio-economic groups
may be atiributed to a higher exposure to psychosocial stressors in these
groups (Kessler 1979, Dohrenwend & Dohrenwend 1981, Murrell &
N?;Tis 1991, Adier et al. 1994), This hypothesis may be schematized as
follows:

Soclo-
economic Stressors —- Health
status

As the differential distribution of psychosocial stressors is not implicit
within the concept of social stratification, the hypothesis that the effect of
socio-economic status is mediated through stressors is probably less
obvious than the hypotheses concerning behavioural or material factors. It
is nevertheless a plausible explanation, given for example the fact that
psychosocial stressors frequently have a material/structural base.
Furthermore, a differential vulnerability to the health impact of
stressors may partly explain inequalities in health. People in lower socio-
economic groups are probably less well equipped to cope with stressors.
As a result, the impact of stressors on health may be stronger in these
strata. This may be schematized as follows:

Stressors g | Hedlth

Socio-
economic
status

The plausibility of the differential vulnerability hypothesis is suggested by
studies on the socio-economic distribution of factors which are considered
to be modifiers of the association between stressors and health, such as
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caping and social support. Most of these have been shown to be differen-
tially distributed to the disadvantage of the lower socio-economic groups
(Marmot et al. 1991, Ranchor 1994),

Differential exposure hypothesis

Several studies have demonstrated a higher exposure to stressors in lower
socio-economic groups (Dohrenwend 1973, Kessler 1979, Raats et al.
1987, Marmot et al. 1991, Murrell et al. 1991, House ¢t al. 1992). Other
studies however have not indicated such an association and have even
suggested that higher socio-economic groups may be more exposed {o
stressors than lower ones (Husaini et al. 1981, Thoits 1984, Rosengren et
al. 1988, Ranchor 1994). Data on the socio-economic distribution of
stressors do not, however, give conclusive evidence as fo their importance
when explaining inequalities in health. The higher exposure to stressors
can only account for observed inequalities if stressors increase the risk of
health problems. Several studies have indeed demonstrated a causal link
between stressful events/conditions and the probability of health prob-
lems, directly or through health behaviour (Cohen & Williamson 1991,
Rosengren et al. 1993, Stroebe & Stroebe 1995), However, an association
between self-reported stressors and health complaints should be interpret-
ed cautiously, as there is strong evidence that individual differences in
personality traits affect the report of both stressors and health problems.
One particular frait that has frequently been identified as having such an
effect is neuroticism.

Neuroticism is considered to be one of the basic dimensions of an
individual’s personality. It refers to a "broad dimension of individual
differences in the tendency fo experience negative, distressing emotions
and to possess associated behavioural and cognitive traits" (Costa &
McCrae 1987, p. 301), including anxiety, guilt, nervousness, irritability
and low self-esteem (Watson & Clark 1984). Individual differences in
neuroticism appear to be rather stable and independent of changes in
living or health conditions (Ormel 1983, Conley 1985, Costa & McCrae
1987, Watson & Pennebaker 1989). They are at least partly explained by
genetic factors (Eysenck 1990),

Whereas neuroticism has frequently been shown to be related to
subjective health complaints, it scems to be unrelated to more objective
health indicators, such as mortality (Costa & McCrae 1987). This sug-
gests that it affects the perceprion of symptoms by individuals, such as
those reported in a questionnaire, and may be independent of the objec-
tive health status. Therefore, it is hypothesized that because of their
tendency to focus on the negative side of themselves and others, people
who have high neuroticism scores are inclined {o respond more negatively
to questions relating to health, and also to questions on stressors {Watson
& Penncbaker 1989). As a consequence, newoficism may underly the
sekf-reports of both stressors and health complaints. This implies that the
observed association between self-reported stressors and health problems
may overestimate the true (causal) effect of stress on health (Schroeder &
Costa 1984, Watson & Pennebaker 1989, Brett et al. 1990, Ormel &
Wohlfarth 1921, Burke et al. 1993).
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Although this causal ambiguity is well-recognized in the psychological
literature, studies on the explanation of socio-economic inequalities in
health seem to ignore this bias, There are good reasons to assume that the
disturbing influence of neuroticism also plays a role within the context of
socio-economic inequalities in health. Research has repeatedly demon-
strated an association between personality factors, including neuroticism,
and socio-economic status. People who have high neuroticism scores are
more frequently found in the lower socio-economic groups (Nijhof 1979,
Raats et al. 1987, Schreurs 1987, Ranchor 1994). It is hypothesized that
both socialization processes and  differences in living conditions in
childhood play a role in the occurrence of socio-economic differentials in
personality, but explanatory studies which test this hypothesis are scarce
(House 1981). The high neuroticism scores may underly the higher self-
reported exposure to stressors as well as the higher prevalence of self-
reported health problems in lower socio-economic groups. As a result, the
supposed contribution of stressors to inequalitics in health may partly be
due to socio-economic differences in neuroticism. For this reason, the
resulis of previous studies, indicating that differences in (self-reported)
exposure 1o stressors  partly  account for inequalities in  health
{Dohrenwend 1973, Kessier 1979, Murrell & Norris 1991), probably
overestimate the confribution of stressors to the explanation of these
inequalities. We are not aware of siudies which have controlled for this
possible bias.

In this chapter, we will assess the extent to which a differential
exposure to stressors contributes to socio-economic inequalities in health
when differences in neuroticism are taken into account. Whereas in most
studies stressors are indicated by life-events only, we will include both
life-events and long-term difficulties,

Differential vulnerability hypothesis

Given the same exposure to stressful conditions/events, the differential
vulnerability hypothesis specifies that socio-economic inequalities in
health result from a differential fmpact of stressors on health. Assuming
that people in lower socio-economic groups are less well equipped to
cope with stressors, the health effects are probably more severe in these
groups. Although this explanation has been suggested to be more impor-
tant than the differential exposure explanation (Kessler 1979, Kessier &
Cleary 1980, McLeod & Kessler 1990, Ranchor 1994), the evidence
relating to this hypothesis is ambiguous. Some studies showed a sironger
association bebween stressors and health complaints in lower socio-
economic groups, but others yielded inconsistent resuits, indicating no
such effect or a significant effect in the case of some stressors or some
socio-economic indicators only (Dohrenwend 1973, Kessler 1979, Kessler
& Cleary 1980, Thoits 1982, Turner & Noh 1983, Thoiis 1984, MclLeod
& Kessier 1990, Murrell & Norris 1991, Ranchor 1994).

In this chapter we will test whether the stronger association between
stressors and health in lower socio-economic groups as found in some
studies, can be replicated in our dataset, using both life-events and long-
term difficulties as indicators of stressors.
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Thus the aim of this chapter is to re-examine the differential exposure
and differential vulnerability hypothesis, The research questions can be
summarised as follows;

. Differential exposure:

a.  Are people from lower socio-economic groups more frequently
exposed to stressors, i.e. life-events and long-term difficulties,
than people from higher socio-economic groups?

b. To what extent does a differential exposure to these stressors
contribute to socio-economic inequalities in perceived health
problems?

2. Differential vulnerability:

a. Is the association between stressors and health stronger in
lower socio-economic groups than in higher socio-economic
groups?

b. To what extent does a differential vulnerability to the impact
of stressors contribute to socio-economic inequalities in per-
ceived health problems?

Data and methods

Population

The analyses presented in this chapter were based on the population that
participated in this oral interview (n=2802), as most health problems and
stressors were only measured in that part of the study population.

Measurements

The socio-economic status of the respondents was indicated by the
highest level of education attained, students being classified by their
current fraining. Seven categories were distinguished: primary school
only, lower vocational schooling, lower secondary schooling (general),
intermediate vocational schooling, intermediate/higher secondary school-
ing (generat), higher vocational schooling, and university.

Both health probiems and stressors were based on self-repot.

Perceived health problems were indicated by the Nottingham Health
Profile (NHP) (Hunt et al. 1986) and by answers to the question "How do
you rate your health in general?". The answer was dichotomized in the
analysis into "(very) good" versus less-than-"good" (fair, sometimes good
and sometimes bad, bad). 24.1 per ceni of the study population con-
sidered in these analyses perceived their health as less-than-"good". The
Nottingham Health Profile consists of 38 statements which reflect health
problems with respect to six areas: emotional reactions (9 items), energy
(3 items), sleep (5 items), pain (8 items), physical mobility (8 items) and
social isolation (5 items). Respondents had fo answer °yes’ or 'no’ to
each of these statements. The social isolation scale was left out the
anatyses because of contamination with the measurement of some stres-
sors. Respondents were classified according to whether they responded
positively to one or more items in cach subscale. In the study population
selected for these analyses 17.9 per cent responded positively to one or
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more items on the subscale ’energy’. The corresponding percentages for
‘pain’, ’physical mobility’, *emotional reactions’ and ’sleep’, were 23.8,
24.8, 25.2 and 33.7 respectively.

The stressors were classified info categories in order to allow for linear
and non-linear associations with health. The stressors studied in the
analyses were negative life-events and long-term difficulties.

Life-cvents were measured by means of a checklist of 9 negative
life-events: moved to another house, substantial drop in income, victim of
robbery/thefl etc., becoming unemployed, serious iliness of pariner or
other family member, serious iliness of parents (-in-laws), death of
partner, death of parents (-in-laws), child, brother, sister or good friend,
and divorce. The answers were coded as 0, i, 2, and 3 or more life-
events reported in the previous year.

Long-term difficulties included financial problems, social depriva-
tion, and difficulties relating to neighbourhood conditions, health status of
significant others, and relationships. Financial problems were measured
by a one item question relating to the severity of problems experienced
with the payment of bills, food, rent etc. The answers were pre-coded as
no problems, some problems and big problems. People were defined as
socially deprived if they were not able to engage in 3 or more of 7
activities listed in the questionnaire because of financial reasons (e.p.
going out regularly, holiday once a year, having friends for dinner
regularly, membership of a club, leisure activities). Problems with
neighbourhood conditions were measured by means of a checklist con-
faining 4 items with respect to noise (traffic and neighbours), smell and
vandalism. The answers were classified into 4 categories (0, 1, 2, or 3 or
4 problems). Difficulties with respect to the health status of significant
others and relationships were measured by means of two subscales of the
Dutch Long-Term Difficulties Questionnaire (Hendriks et al. 1990). The
subscale ’difficulties with health problems of significant others’, relating
to serious iliness of partner, parents or children, consisted of 5 items. On
each item, respondents had to answer *yes’ or *no’. The respondents were
classified according to whether they reported zero, one, or two or more
problems in the last year. The subscale 'problems with relations’ con-
sisted of 8 items. Respondents were asked to indicate whether they were
exposed to a specific problem in the last year: difficulties in social
contacts, difficultics with parents (-in-laws), partner, children, brothers/
sisters, sexual relationships, friends/acquaintances, neighbours, The scores
on each item ranged from 0 (no problem or not applicable) to 4 (serious
problem). The scores for each item were added up, resulting in a score of
0,1,2,3 and 4 or higher.

Newroticism was measured by means of the Eysenck Personality
Questionnaire of 12 items, which do not refer to somatic health problems
(Eysenck et al. 1985). Its internal consistency was high (Cronbach’s
a=.81). The score on this scale ranges from 0 to 12, This variable was
classified into quintiles.
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The following confounding variables have been (aken into account: sex,
age {5 years age groups), interaction between age and sex, marital status
(4 categories), religious affiliation (4 categories) and degree of ur-
banization (5 categories).

Analyses

We used logistic repression, given the dichotomous outcome variables.
The analyses were carried out using the GLIM statistical programme
(Baker & Nelder 1978). All variables were coded as dummy variables.

Differential exposure

People for whom information on education, confounders, stressors or
neuroficism was missing (n=243), were excluded from the study popula-
tion (8.7 per cent), 2559 respondents were left.

Firstly, we inspected whether stressors were more prevalent in lower
educational groups, to test whether the association between education and
health was mediated through stressors. We calculated the percentages in
each category, directly standardized for age (10 years’ age groups) and
sex. The same method was used to check whether health problems and
neuroticism were more prevalent in lower educational groups.

Secondly, we established whether stressors and neuroticism were as-
sociated with health status by fitting logistic regression models, control-
ling for confounders. The number of respondents in these analyses
slightly varies between health measures because of a varying (small)
number of missing values on each health measure,

Thirdly, logistic regression models were fitied in order to estimate
educational differences in the prevalence of perceived health problems,
controlling for potential confounders. The highest educational group was
always used as the reference category. The regression coefficients and
their standard errors were used to calculate Odds Ratios and their 95 per
cent Confidence Intervals, The reduction in deviance-due fo the inclusion
of education was used as an overall statistical measure of its effect,

In order to estimate the extent to which the distribution of stressors
contributed to differences in health, they were added to a model contain-
ing the educational variable and the confounders. The percentage reduc-
tion in Odds Ratios for education after adjustment for the stressors was
used to indicate their confribution to the explanation of educational differ-
ences in health. The contribution of stressors independent of neuroticism
is indicated by the reduction due to the inclusion of stressors in a model
already containing neuroticism. The contribution of stressors that is asso-
ciated with the uneven distribution of neuroticism is indicated by subtrac-
ting the independent contribution of stressors from its total contribution.

Differential vuilnerability

The supposed differential effect of stressors on health by socio-cconomic
status can be caplured by means of an interaction term between socio-
economic status and the stressors. We therefore summed the long-term
difficulties in all domains referred to above into one score. The sum of
long-term difficulties was calculated by counting the number of problems
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Table 4.3.1

a respondent reported with respect to all domains. The respondents were
classified as having 0,1,2,3 or >4 problems. The interaction terms be-
tween education and the sum of life-evenis and long-term difficulties
wete tested for statistical significance. Secondly, logistic regression mod-
els were fitted for different educational groups, in order to determine
whether the strength of the association between stressors and health
varied between educational levels, to the disadvantage of lower levels.

Resulfs

Differential exposure

Similar to the results of other studies, the percentage of persons reporting
health problems increased with decreasing educational level (Table 4.3.1).
The risk was especially high among those who attained a primary level of
education oniy. Tn addition, Table 4.3.1 shows the distribution of stressors
among educational groups, indicating the percentage of persons in each
educational category that reported stressors.

Percentage of persons reporting health problems and stressors, and percentage in highest
quintile of neurcticism score, by level of education, standardized for age and sex (n=2559)

educationat level!

| 2 3 4 5 6 7
health problems
% with less-than-"good" perceived health 10.5 43 141 9.0 21,1 273 32.5
NHP-emotional reactions: % with 21 problems 15.9 92 209 (87 204 268 39.4
NHP-sleep: % with >1 problems 214 272 253 289 332 358 43.5
NHP-eneigy: % with 21 problems 7.2 44 136 129 164 163 30.8
NHP-pain; % with 21 problems 8.2 194 159 184 19.0 30.0 303
NHP-mobility: % with > problems 119 204 168 186 220 281 54
life-events
% 2 or more events 127 208 170 166 140 187 22.8
fong-term difficulties
health others: % with = problems in1 382 352 410 385 408 38.2
relationships: % with 21 problems 50.8 496 436 442 455 448 46.6
neighbourhood: % with > problems 31z 333 339 353 380 318 29.0
finaneial problems: % with problems 6.4 e 139 118 142 257 39.3
social deprivation: % socially deprived 3 1.8 g 9 2.0 5.1 10.4

neuroficism
% in 5th quintile

9.0 i22 103 137 178 164 27.1

1
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{=high, 7=low (see Data & Methods for categories)

The exposure to life-events is not consistently related to level of educa-
tion, although the percenfage reporting two or more life-events is the
highest among those who had attained primary school level only, and the
lowest among respondents with a university education. Surprisingly, the
proportion among those with higher vocational education is aimost as
high as among the lowest educational level. Long-term difficultics with
respect to the health status of others and financial conditions (financial
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problems and social deprivation) appeared to be more prevalent in the
lower educational groups. Problems relating to relationships, however,
were reported more frequently in higher educational proups, whereas
problems with respect to neighbourhood conditions were relatively
frequent in the middle groups. Finally, people in lower socio-economic
groups clearly have higher neuroticism scores.

Table 4.3.2 Univariate associations between risk of health problems and psychosocial stres-
sors/neuroticism®: Odds Ratios (OR), 95 per cent confidence intervals (CI) and reduction in
deviance (RD)

perceived general health NHP-emotional reactions NHP-sleep
{n=2559) {n=2552) (n=2556)
OR CI RD OR Ci RD OR Cl RD
life-events
G events 1.00 1.00 1.00
I event 1.15 92-1.44 1.39 1.12-1,73 .20 .99-1.46
2 events 1.67 [.26-2.21 1.81 1.38-2.37 1.10 .85-1.43
>3 events 222 141351 21" 376 247573 48" 138 90-2.12 5
long-term
difficulties
health others
0 difficulties 1.00 1.00 .00
1 difficulty 1.59 1.27-1.97 1.65 1.33-2.03 1.24  1.02-1.51
22 difficulties 171 128228 23" 199 150264 34" 148 113-194 10
relationships
0 difficulties 1.00 100 1.00
1 1.37 1.04-1.81 1.89 1.44.2.48 148 1.16-1.89
2 195  1.41-2.69 2,96  2.18-4.03 1.50  1.11-2.02
3 £69  1.19-238 3.4 227434 1.99 1.46-2.71
>4 276 201378 48" 7.06 522955 193" 250 187335 517
neighbourhood
conditions
0 problems 1.00 1.00 1.00
I problem 1.30 1.03-1.65 1.31 1.04-1.64 1.09  .88-1.35
2 problems 1.83 1.31-2.57 1.62 1.17-2.24 175 1.28-2.39
>3 problems 1.81 109302 18" 199 124309 17 210 133333 207
financial problems
no problems 1.00 1.00 1.00
some problems 1.9 1.56-2.55 241 1.91-3.04 1.7 1.36-2.14
big problems 317 1.97-509 467 378 241-592 76" 250 1.59-3.93 337
social deprivation
ho 1.00 ,, L0o .. Loo "
yes 2.96 [.87-4.69 21 4.30 2.77-6.69 42 303 193495 24
nenroticism
Ist quintile [.00 1.00 1.00
2nd quintile 1.59 1.12-2.25 3.47 2.04-493 153 1.15-2.03
3rd quintile 1.78 1.25-2.54 4.29 2.77-6.65 1.46 1.08-1.97
4th quintile 3.44 2.56-4.63 1032 7.07-15.04 2,17 1.69-2.79
5th quintile 776 571-1053 214" 5630 37.81-83.83 684" 580 442-7.60 183"
a Results of logistic regression models also including age, sex, age X sex, marital status,

religious affiliation and degree of urbanization
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All stressors appeared to be statistically significantly related to the
prevalence of health problems, except for life-events in the case of
sleeping problems (Table 4.3.2).

NHP-energy NHP-pain NHP-mobility
(n=2552) (n=2552) (0=255T)
OR cl RD OR Cl RD OR cl  RD
life-events
{ events 1.00 100 1.0
1 event 1.41 1.15-1.80 112 .90-1.45 119 .96-1.48
2 events 1.81 1.34-2.46 162 1.22:2.14 144 1.09-1,91
23 events 232 144373 23" 181 13289 15" 164 103261 10
long-term
difficuities
health others
0 difficulties .00 1.00 1.00
| difficulty 130 1.02-1.66 151 1.21-1.88 132 1.06-1.64
27 difficulties 1.77 1.29-2.42 14° 1.87 140249 24" 154 115205 1t
relationships
0 difficulties 1.00 1.00 1.00
1 1.65 1.22-2.24 146 1.11-1.93 137 1.04-1.80
2 216  1.53-3.06 171 123239 137 .98-1.92
3 217 1.50-3.12 1.68  1.19-2.38 176 1.26-2.47
>4 327 2.35-4.55 61" 293  2.14-401 50" 228 167312 327
neighbourhood
conditions
0 problems 1.00 1.00 1.00
1 problem 142 1.09-1.83 127 L00-1.60 124  98-1.57
2 problems 2,11 1.49-3.01 " .73 1.23-2.42 . .34 .95-1.90 .
>3 problems 249 1.50-4.14 27" 205 124338 17T 172 1.04-2.86 3
financial problems
no problems 1.00 1.00 1.00
some problems 1.85 1.42-2.41 2.06  1.61-2.63 179 1.40-2.29
big problems 420 2.63-671 47" 420 263674 59" 304 197502 38"
social deprivation
no 1.00 1.00 1.00
yes 426  2.71-669 377" 464 291739 4177 406 257-643 357
neuroficism
1st quintile 1.00 1.00 1.00
2nd quintile 159 1.01-2.51 145 1.03-2.04 139 .99-1.94
3rd quintile 2.61 1.70-4.00 .84 1.31-2.60 146 1.03-2.05
4th quintite 467  3.25-6.71 280  2.10-3.74 278 2.10-3.69
5th quintite 1174 8.19-16.82 254" 553 410745 150" 5.2 3.82-6.86 148"
* p<.10
% p<.001
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The higher the number of life-events and long-term difficulties reported,
the higher the risk of reporting one or more health problems, The risks
were especially large for the items reiating to financial conditions, and for
relationship problems. The stressors were most strongly related to the
outcome measure 'NHP-emotional reactions’. Neuroticism is, as expected,
related to health problems. As in the case of stressors, the association is
the strongest for the NHP-emotional reaction scale, for which extremely
large Qdds Ratios were observed,

Figures 4.3.1-3 show the results of the logistic regression models. We
observed a (statistically significantly) negative gradient for all health
measures, indicating higher risks of reporting health problems among
lower educational levels, The risk of the lowest groups was the largest for
the NHP-subscales ’pain’ and "physical mobility’ (Figure 4.3.2).

The shaded part of the bar indicates the extent to which the in-
creased risk of reporting health problems in lower socio-economic groups
is explained by the socio-economic distribution of stressors.

These figures show that around 20 percent of the increased risk of
the lowest educational groups was due to the higher scifireported expo-
sure of these groups to stressful events and conditions. The same applies
to the second highest group (higher vocational), whereas in the middle
categories, their coniribution was smaller. The relatively large contribu-
tion of stressful events and conditions among the second highest category
reflects the relatively high level of stressors reported in this group (Table
4,3.1). The resulis of logistic regression in which the contribution of
fong-term difficulties in each domain was assessed separately (results not
shown), showed that the exposure to financial problems and social
deprivation contributed most to the observed inequalities. This is consis-
tent with their steep educational distribution (Table 4.3.1) and their strong
association with health (Table 4.3.2). Long-term difficultics as a whole
therefore explained more of the increased risk of lower socio-economic
groups than life-events.

The lower shaded part of the bar shows to what extent stressors
contributed independently of neuroticism. This was established by es-
timating the contribution of stressors when differences in neuroticism had
been controlled for. The contribution of stressors now diminished to
around 10-15 per cent in the lowest educational levels and the second
highest category, whereas in the middie categories for most heaith
measures the independent contribution now was negligible. The associa-
tion between long-term difficultics and health, in particular those relating
to relationship problems, appeared to be more biased by the influence of
neuroficism than the association between life-events and health.
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Figure 4.3.1 Inequalities in perceived general health and NHP-slecp, explanation by differential exposure
to stressors, controlling for neuroticism®
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Figure 4.3.2 Inequalities in NHP-pain and NHP-mobility, explanation by differential exposure fo
stressors, controlling for neuroticism®
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a Results of logistic regression inodels also including age, sex, age x sex, marital status,

religious affiliation and degree of urbanization
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Figure 4.3.3
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inequalities in NHP-emotional reaction and NHP-eneigy, explanation by differential
expostre to stressors, controlling for neuroticism®

nhp-emotional ]
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- .
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Results of logistic regression models also including age, sex, age x sex, marital status,
religious affiliation and degree of urbanization

The educational gradient was still statistically significant after allowing
for the inclusion of stressors in the model, implying that inequalities
remained which could not be explained by the socio-economic differences
in exposure to stressors.

Differential vulnerability

The probably sironger association between stressors and health in lower
socio-economic groups can be captured with interaction terms between
education on the one hand and life-events/long-term difficulties (both
totals) on the other. In these analyses the sumscore of long-term difficul-
ties was used. These interaction terms were tested for statistical sig-
nificance by adding them to a model containing education and the stressor
as a main term, A significant effect (p<.10) for the interaction term
indicates that the health impact of stressors differs between educational
groups. The results are shown in Table 4.3.3,

None of the interaction terms were statistically significant, except
for the interaction between education and life-events in the case of NHP-
energy. The absence of significant inferactions was not due to a lack of
power, as classifying both variables in less categories and the use of a
linear coding, thereby reducing the loss of degrees of freedom, did not
alter the results, Neither did an analysis on the whole study population
(n=18973), for which data were available on life-events and perceived
general health, vield a significant interaction (results not shown}.
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Significance tests for interaction of education and stressors®

interaction term change in reduction in deviance

degrees of .
(number of freedom  Perceived  NHP NHP NHP NHP  NHP
categories) general emotional  energy sleep pain mobility

health reactions

education (7) x 18 16.6 153 328" 18.3 23.4 22.8
life-events (4)
education {7} x long- 24 16.0 27.5 28.4 27.0 22,7 20.6

term difficuities (3)

a

L

91

Results of logistic regression models Including sex, age, sex x age, marilal status, religious
affiliation, degree of wrbanization, stressors and education as main terims
p<.10

Stratified analyses were carried out to compare the strength of the
association between stressors and health (Table 4.3.4), combining educa-
tional group 1,2,3; 4,5; and 6,7 because of the rather small numbers. In
accordance with the statistical significance test, these analyses showed a
stronger association between life-events and the NHP-energy score in
lower educational groups. Also in some other cases the association
between stressors and health varied by educational level, but the pattern
was irregular and not consistently to the disadvantage of the lower
educational groups. From Table 4.3.4, which shows the results for a
selection of health measures, it can be observed that some associations,
e.g. that between long-term difficuities and the NHP-emotional reaction
scale, were even weaker in the lower educational groups.
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Table 4.3.4

Association between stressors and health problems in different educational levels, Odds
Ratios (OR} and 95 per cent Confidence Intervals (CI)*

fowest educational level® middle educational highest educational
(n=1046) level? (n=758) level” (n=755)
OR Ci OR Cl OR i
NHP-enengy
life-events 0 1.00 1.00 1.00
1 1.55 1.09-2.18 2.04 1.28-3.26 .65 35-1.20
2 1.52 98-2.34 2.2] 1.15-4.23 2,18 1.19-3.98
=23 374 [.95-7.16 1.39 A46-4.17 10S .32-3.50
long-term 0 £.00 1.00 1.00
difficulties 1 1.50 91-2.48 1.47 67-3.24 1.89 .84-4.27
2 1.66 1.00-2.77 432 2.05-9.11 2.36 1.00-5.57
3 394 2.32-6.67 330 1.46-748 3.5 1.28-7.74
24 5.31 3.17-8.88 6.64 3.05-14.48 4.79 2.06-11.13
NHP-emotional reaction
life-events 0 1.00 1.00 1.00
1 [31 .96-1.79 t.51 .99-2.32 1.39 .89-2.18
2 1.68 [.14-2.46 1.89 1.05-3.40 2.09 1.22-3.59
=3 4.37 2.32-8.25 394 1.67-9.30 3.38 1.39-8.26
long-term 0 1.00 1.00 1.00
difficulties 1 1.91 1.21-3.01 236 [.18-4.73 2.67 1.21-5.87
2 2.53 1.60-4.01 3.02 1.50-6,08 393 1.77-8.73
3 4,02 2.45-6.59 4.80  2.36-10.16 860 3.77-19.62
24 [121  6.85-18.34 102 4.90-20.47 1299 5.90-28.01
NHP-mobility
life-events 0 100 [.00 1.00
1 132 97-1.80 1.25 82-1.90 .94 .55-1.60
2 1.41 .96-2.07 1.12 .59-2.10 2.16 1,20-3.90
=3 1.79 95-3.39 2,16 .84-5.57 86 26-2.88
long-term Y 1.00 1.00 1.00
difficulties I 174 1.16-2.61 1.66  .91-3.04 170 .86-335
2 180 119273 139 74-2.62 (31 61-2.80
3 255  1.61-4.06 341 1.77-6.55 301 1.38-658
24 4012 262649 386 2.03-7.35 3.07  1.45-6.48
& Results of logistic regression models including age, sex, age X sex, marital status, religious
affiliation and degree of urbanization
b high: level 1-3; middle: level 4,5; low: level 6,7
4.3.4 Discussion
The differential vulnerability hypothesis has received a lot of attention in
the literature on the importance of stressors in explaining socio-economic
inequalities in perceived health. A differential exposure to stressors has
been considered as a less plausible explanation because of inconsistent
findings with respect to their socio-economic distribution., The results of
our analyses, however, suggest that the importance of the differential
exposure hypothesis has so far been underestimated. The stressors we
studied were shown to contribute to the observed socio-economic in-
equalities in perceived health problems, even after differences in neurot-
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icism were controlled for. We controlled for educational differences in
neuroticism in order to eliminate any bias which may arise from the fact
that people in lower educational groups are more inclined to report both
stressors and health problems, which may lead to an overestimation of the
{rue importance of stressors, According (o the results reported in this
chapter, inequalities in perceived health would decrease by appwxunateiy
10-15 per cent if the exposure to stressors in the lowest socio-economic
groups was similar to that in the highest stratum. The relatively high level
of financial problems and social deprivation in these groups accounted for
most of that effect. Stressors appeared to be less important in explaining
the increased risks of the middle socio-economic groups. We found
hardly any evidence for a stronger association between stress and health
in lower socio-economvic groups, leading us to reject the wvulnerability
hypothesis.

Despite the fact that the ’total’ exposure to long-term difficulties was
higher in lower socio-economic groups, a few conditions were found to
be less prevalent, especially difficultics relating to relationships. For life-
evenls, an irregular asseciation was found. As previous studies mostly
concentrated on life-events as indicators of stressors (a.o. Dohrenwend
1973, Kessler & Cleary 1980, Gottlieb & Green 1984), this could proba-
bly explain why these yielded weak associations between socio-economic
status and the exposure to stressors. Widening the range of stressors
therefore seems necessary in order to obtain a valid estimation of their
role in the explanation of socio-cconomic inequalities in health. However,
the list of stressors considered in these analyses was not compiete either.

" For example, work-related stressors were not inciuded. Given the fact that

some siressors especially in lower jobs have been shown to affect health,
such as decision latitude (Karasek et al. 1981), their inclusion may
probably further increase the importance of the stress explanation. In a
Dutch study it was shown that this factor indeed explained part of socio-
economic inequalities in subjective health status (Schrder & Bullinga
1990).

Thus the results of our analyses suggest that stressors are differen-
tially distributed across socio-economic groups, to the disadvantage of the
lower socio-economic groups. Moreover, controlling for that distribution
resulted in a decrease of the observed inequalities in health with around
20 per cent. We argued, however, that this percentage does not give an
appropriate indication of the contribution of stressors. Given the disturb-
ing influence of neuroticism, it is likely to be an overestimation of their
real contribution. We still found a contribution of stressors after control-
ling for neuroticism, although its size was diminished to around 10-15 per
cent. On the other hand fhis figure might imply an overadjustment as
neuroticism might also be an intermediary between stressors and health,
Although neuroticism seems to be a rather stable personality factor
(Ormel 1983, Conley 1985, Watson & Pennebaker 1989), the possibility
that people become neurotic due to the exposure to stressors cannnot be
ruled out. Whether this effect is sufficiently powerfil to affect the
conclusion should be tested used longitudinal data.
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Does this finding imply that the differential exposure to stressors partly
explains the observed inequalities? This question can only be answered
positively if stressors are assumed to be causally related to health. In this
respect, the use of cross-sectional data, firstly, yields a potential source of
bias, as a sftressful condition may also be the result of a health problem,
For example in the case where someone looses his job because of a
disease. However, most stressors considered here, e.g. health problems of
significant others or problems in fiving conditions, are not likely to be
affected by health problems, implying that selection effects have not
substantially biased the results. Longitudinal data are of course necessary
to check this.

Secondly, the contribution of stressors probably has to be interpreted
in terms of a material link, instead of stress, as some stressors indicate
material rather than psychosocial conditions. This applies especially to
our measurement of financial problems. Such stressful conditions may
operate as a stressor, but they can also have a health effect through a
material link, for example in the case where someone’s financial re-
sources do not allow for healthy food. The higher risk of health problems
is then due to a bad nutritional status rather than stress. It is not plausible,
however, that the association between stressors and health as observed
here was predominantly due to a material link. If that was the case, we
would have expected the association to be less strong for those measures
that mainly reflect mental health. In this analysis, however, stressors were
related fo @/l health measures (Table 4.3.2), some emphasizing mental,
and other more physical health problems. In fact, the risk of reporting
health problems among people exposed to stressful conditions was the
highest for the more psychological health measures, such as emotional
reactions. Although this can be considered an indication of the importance
of the stress mechanism rather than a material link, further research
should search for more direct evidence, e.g. by using measurements of
bodily responses indicating stress, and by controlling for material path-
ways,

We did not find consistent evidence for stressors having a stronger
health impact in lower socio-economic groups, as supposed in the dif-
ferential vulnerability hypothesis. This contrasts with some previous
studies, although the results of earlier research are not consistent either.

The inconsistencies of these findings may be due, first, to variations
in the measurement of stressors, Some previous studies, for example,
included both negative and positive stressful events, whereas we focused
on negative events. The inclusion of positive events may bias the results,
as there are sfrong indications that these are not related to health status
(Stroebe & Stroebe 1995). That implies that if negative and positive
events are summed, the association between health and the total number
of life-events reflects an effect of negative events only. If we assume that
people from lower socio-economic groups more frequently report negative
events than people from higher strata, while the number of positive events
remains comparable, the association between stressors and health will be
stronger in lower socio-cconomic groups. The stronger association in that
case does not reflect a higher impact of stressors, but, instead, a higher
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percentage of people in lower socio-economic groups reporting negative
events. As our analyses focused on negative events only, this may explain
some of the discrepancy between our findings and those of some previous
studies (Dohrenwend 1973, Turner & Noh 1983),

Secondly, inconsistent findings with regard to the differential impact
of stressors may also reflect real differences. The health impact of some
stressors probably differs between socio-economic groups, whereas the
impact of others does not. An example of these may be health-related
events (relating to the health status of the respondent himself) and non-
health-related problems. The evidence for a differential impact of the
former seems to be more consistent than that for the latter {Thoits 1982,
Thoits 1984). Furthermore, the applicability of the vulnerability hypothe-
sis may vary between health measures. For example, in the case of one
health indicator we observed a stronger association in lower socio-eco-
nomic groups, whereas for other health indicators a reverse effect was
observed. A further discussion of the extent to which variations in the
operationalization of stress and health could explain the inconsistenties
between previous studies is beyond the scope of this chapter. But these
examples at least indicate that the vulnerability hypothesis needs further
specification in future research.

In summary, the analyses in this chapter suggest that the higher preva-
lence of perceived health problems in lower socio-economic groups is
patily due to their higher exposure to stressful conditions and events.
However, a comparison with the importance of other explanations as

assessed in the same dataset, indicates that the stress explanation is less

important than the traditionally mentioned explanations relating to
behavioural and material factors, which account for around 30-50 per cent
of the increased health risk of lower socio-economic groups (see chapter
5.1). In addition, our findings suggest that the stress and material expla-
nation have at least part of their coniribution in commen, given that
stressors with a material base (financial problems, deprivation) in par-
ticular have been fouad to contribute to socio-economic inequalities. This
implies that material factors partly have an effect on health through
stress. The stress explanation therefore probably not only operates parallel
to, but also as a parf of the material explanation, Therefore, future studies
should assess the contribution of each of these explanations simultaneous-
ly, preferably using more direct indicators of stress.

Furthermore, future studies should employ other -health indicators
than perceived health. As the impact of stressors on health may vaty
between these indicators, the evidence for the importance of stressors
which we found here, cannot automatically be generalized to inequalities
in more objective health indicators, such as morbidity or mortality. Ouwr
results therefore do not give conclusive evidence to support the view that
stress differences may lead to a higher susceptibility for diseases in lower
socio-economic groups. Such a higher susceptibility has been suggested as
an important explanation, in view of the fact that people from lower
socio-economic groups are in a disadvantaged position for so many health
problems and diagnoses (Syme & Berkman 1976, Marmot et al. 1984).
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As far as we know, previous studies on this issue all relate to self-per-
ceived health status. Further research is necessary in order to establish
whether the stress explanation also applies to mortality and morbidity
differences. Any further research based on self-reported morbidity, should
at least employ a measore of neuroticism, in order to eliminate its influ-
ence on the self-reports of both stressors and health,

Finally, although neuroticism was considered as a nuisance factor,
the contribution of this personality trait also has its own implication for
the explanation of socio-economic inequalities in health. From a psycho-
logical point of view it is interesting that our analyses have shown that at
least part of the inequalities in health in our study population are due to
the higher neuroticism scores of people from lower socio-economic
groups. It indicates the importance of differences in the perception of
people from higher and lower socio-economic groups., These differences
may contribute to the phenomenon that socic-economic inequalitics in
health are larger for subjective health measures than for more objective
health indicators (e.g. chronic conditions and mortality) (Mackenbach
1993, van de Mheen et al. 1994). The importance of differences in
personality traits for socio-economic inequalities in health therefore also
watrants further research.
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Abstract

Objective:  Socio-economic inequalities in health are smaller among
women than among men. In this chapter, it is hypothesized that this is
due to a gender difference in employment status.

Methods: We used data from respondents who answered the postal ques-
tionnaire in 1991. The socio-economic indicators were educational level
of the respondent and occupational level of the main breadwinner.
Logistic regression was used to assess the size of socio-economic in-
equalities in the prevalence of chronic conditions and less-than-"good"
perceived general health, '

Results: The smaller socio-economic inequalities in health among women
were partly due to a less pronounced conceniration among women than
among men of relatively unhealthy employment status categories (unem-
ployed, long-term work disabled) in lower socio-economic groups. The
smaller inequalities in perceived general health among women could also
partly be explained by the smaller over-all size of the group of unemploy-
ed/long-term disabled/early retired among women than among men, a
group which is characterized by relatively large inequalities in health.
Conclusion: These findings suggest that in the Netherlands the low
proportion of women in paid employment, and thereby the low proportion
of the unempioyed/long-term disabled/early retired, explains part of the
smaller socio-economic inequalities in health among women. The more
pronounced concentration of those with a long-term work disability in
lower socio-economic groups among men, also points at the importance
of working conditions for the gender difference in the size of socio-
economic inequalities in health.
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Smaller socio-economic inequalities in health among
women: the role of employment status

Introduction

The size of socio-economic inequalities in health differs between sub-
groups in the population, in particular between men and women. In the
adult population, inequalities among women seem to be smaller than
those among men (Millar 1983, Lynge 1981, Blane et al. 1990, Valkonen
et al. 1993, Martikainen 1993, Koskinen & Martelin 1994, Lahelma &
Arber 1994, Arber 1989).

It has been suggested that this gender difference is an artefact of the
measurement of socio-economic status (Arber 1989, Dahl 1991, Moser et
al. 1988), For example, women are often classified by the occupation of
their partner, whereas the socio-economic status of men is often indicated
by their own occupation. This probably results in a larger percentage of
misclassifications among women, However, studies which compare the
socio-economic gradient in health among women for own occupation and
occupation of the head of the household, show larger inequalities for the
latter indicator {Dahl 1991, Arber 1987). Moreover, inequalities appear to
be smaller among women for a very broad range of socio-economic
indicators (Koskinen & Martelin 1994). This makes it necessary to search
for other explanations. Exploring the causes of this gender difference can
be helpful in gefting a clear understanding of the background of socio-
economic inequalities in health.

In this chapter we will investigate the role of one factor that proba-
bly contributes to smaller inequalities among women, namely employment
status, which refers to the position of an individual in or outside the
fabowr market (paid job, unemployed, housewife etc.). A previous study
has indicated the importance of this factor (Lahelma & Arber 1994). A
comparison of socio-economic inequalities in health in Britain, Finland,
Sweden and Norway shows that the gender difference in the size of the
inequalities is relatively small in Sweden and Finfand, compared to
Britain and Norway. As women’s participation in the labourmarket in
Sweden and Finland is higher than in Britain and Norway, these findings
suggest that the gender difference in the size of socio-economic in-
equalities in health is partly due to differences in employment status. We
wili finther explore if, and how a gender difference in employment status
contributes to smaller socio-economic inequalities in health among
women. Twvo explanatory mechanisms have been studied.

In the first mechanism, employment status acts as an intermediary
factor between socio-economic status and health. As employment status
has an effect on health - ¢.g. being unemployed seems to be bad for
someone’s health (Moser et al. 1990) - and socio-economic groups differ
in employment stalus, it may explain part of the socio-economic in-
equalities in health {Arber 1987, Dahl 1993). This can be schematized as
follows:

The role of material and psychosocial living circumstances



4.4,2

100

Secio-
economic Employment Health

status status

—

If the concentration of refatively unhealthy employment status categories
(such as the unemployed) in lower socio-economic groups is more pro-
nounced for men than for women, this factor will contribute to the
smaller socio-economic inequalities in health in women (hypothesis 1).

In ths second mechanism employment status acts as a modifier of
the association between socio-economic status and health:

Socio-
economic 7y »(  Health
status .
Bmployment
status
——

Some studies indeed indicate that the size of socio-economic inequalities
in health varies by employment status (Arber 1987, Martikainen 1994),
but in other studies such a modifying effect has not been found (Kessler
1982, Klein Hesselink & Spruit 1992). If, however, the population share
of employment status groups with small inequalities in health is more
proncunced among women (e.g. housewives), whereas groups with large
inequalities are more prevalent among men (e.g. paid empioyed) this will
contribute to the pender difference in socic-economic inegualities in
health (hypothesis 2).

Health is measured by indicators for self-reported health. With respect to
the first hypothesis, we investigated whether employment status is
associated with health, whether the concentration of unhealthy employ-
ment status categories in lower socio-economic groups is less pronounced
for women, and whether this could explain the smaller inequalities in
health among women. With respect to the second hypothesis, e inspect-
ed whether employment status is a modifier of the association between
socio-economic status and health, and whether the population share of
employment status groups with small inequalities in health is more
pronounced among women, and those with large inequalities more
pronounced among men.

Data and methods

Popuiation

The analyses in this chapter are based on the population that answered the
postal questionnaire in {991, People younger than 25 (mainly students
and conscripts) and people over 64 were excluded because of clas-
sification problems with regard to socio-economic status, respectively lack
of variation in employment status. Finally, people for whom information
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on employment status was missing (1.8 per cent), and conscripts/students
aged 25 and over (0.6 per cent) were excluded. This resulted in a study
population of 13391 persons,

Employment status

Men and women were classified according to their empioyment status by

using the answers to a question on their main activity. We distinguished

five groups:

(1) the paid employed;

(2) the unemployed, defined as those who are officially registered as
looking for a paid job, which is a prerequisite for receiving a social
security benefit;

(3) those with a long-term work disability, defined as those who are
dependent on a social security benefit because of their illness; in the
Netherlands men and women are guaranteed an income in the case
one cannot do his or her (paid) job because of illness;

(4) the early retired, including a small number of people who lived off
of their own private means; and

(5) housewives (m/f), which is a small group among men (n=25).

Indicators of socio-economic status

Two socio-economic indicators are used. Firstly, educational level of the
respondent, defined as the highest level of education attained, and divided
into four categories: primary school only; lower general and vocational
education; intermediate vocational and intermediate/higher general
education; higher vocational college and university. Secondly, the oc-
cupational level of the main breadwinner was determined on the basis of
the current occupation, if in paid employment, or if not, the last paid
employment. The occupations were classified according to five levels
outlined in the Erikson, Goldthorpe and Portocarero {(EGP) scheme, i.e.
higher grade professionals; lower grade professionals and routine non-
manual employees; seif-employed; high and low skilled manual workers;
unskilied manual workers (Erikson et al. 1983). People who had never
been in paid employment formed the sixth category. If the respondent did
not live with a partner, he or she was automatically classified as the main
breadwinner. If the respondent lived with a pariner, he or she was asked
who the main breadwinner was, If information on main breadwinner
and/or living arrangement was missing, the highest occupational level in
the household was used.

Health measures

Two health measures were used. Firstly, chronic conditions were mea-
sured by means of a checklist, containing 23 chronic conditions, some of
which severe (such as cancer and heart disease), other less severe (such as
serions headache and varicose veins). Respondents were classified accord-
ing to whether (at the time of the survey) they reported to be suffering
from at least one of the conditions listed in the questionnaire, 44.4 per
cent of the male and 46.9 per cent of the female study population report-
ed one or more chronic conditions. The second health measure was based
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on the respondent’s answer to the question "How do you rate your health
in general?", dichotomized as "(very) good" versus less-than-"good"
(fairly good; sometimes good, sometimes bad; bad). 27.9 per cent of the
men and 29.0 per cent of the women in the study population perceived
their health as less-than-"good".

Analyses

Risk estimators for each socio-cconomiic and employment status group
were obtained by fitting logistic regression models, controlling for several
confounders. These are age (5 years age groups), marital status (4 catego-
ries), religious affiliation (4 categories) and degree of urbanization (5
categories). Other socio-demographic variables, like number of children,
appeared to have no confounding effect on the association between socio-
economic status and health. The analyses were carried out with the
Logistic Regression module of Egret (Statistics and Epidemiology Re-
search Corporation 1990). The regression coefficients and their standard
errors were used to calculate Odds Ratios and their 95 per cent Con-
fidence Intervals, the highest socio-economic group used as a reference
category. These parameters were used to compare the size of inequalities
in health between men and women. The reduction in deviance due to the
inclusion of & socio-economic indicator in a model aiready containing
confounders was used as an overall statistical test of its effect.

Results

Parallel to the results of other studies, inequalities in health are smaller
among women than among men for both socio-economic indicators
(Figures 4.4.1-2).

Chronic conditions by education of the respondent and occupation of the main breadwinner®

4.6

3.5 B I T e I T T T T L T R e

education occupation
{1=high, 4=low) {t=high, 6=low, 6=no}

women {n=6437) Bmen (n=6053)
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Perceived general health by education of the respondent and occupation of the main
breadwinner®

education occupation
(t=high, 4=low) {1=high, 5=low, 6=n0)

Flwomen {n=6336) B men {n=5076)

Results of logistic regression models including employment status, age, marital status,
religious affiliation and degree of urbanization

FEducation and occupation cause a significant reduction in deviance
(p=<.001) for both health measures, with the exception of education in the
case of chronic conditions among women. While men in the lowest socio-
economic groups show a significantly increased risk of reporting one or
more chronic conditions, hardly any differences are observed among
women, A less-than-"good" perceived general health is differentially
distributed in both sexes, but the socio-economic gradient is again less
steep in women,

Hypothesis 1: Smaller socio-economic inequalities in health among
women are due to a less pronounced concentration of unhealthy employ-
ment status categories in lower socio-economic groups.

Table 4.4.1 shows the association between employment status and health.
The employed are used as a reference category. The prevalence of health
problems varies by employment status, with a similar pattern for men and
women. Not surprisingly, the Odds Ratio of people with a long-term
work disability is particularly high, and also the health of the unemployed
is statistically significantly worse than that of the employed. The ecarly
retired do not have an increased risk. Among women, housewives only
have a statistically significantly worse health in the case of perceived
general health,
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Table 4.4.1 Chronic conditions and perceived general health by employment status®; Odds Ratios (OR)
and 95 per cent Confidence Intervals (C1)
MEN WOMEN
employment chronic perceived general chronic perceived general
status conditions health conditions health
OR CI OR Cl1 OR Cl OR Ci
paid employment 1.60 1.00 .00 1.00
housewives (im/f) 1.63 64-4.15  2.51 94-6,72 1.04 92-1.17  1.58 1.36-1.84
unemployed i41  L11-1.78 224 1.74-2.89 t45  105-2.00 195 1.37-2.78
work disability 493 4.02-605 1082 8.76-13.36 571 425768 1195  9.08-15.73
early retired 1.21 .096-1.53 1.01 17-1.32 1.04 J13-147 .87 57-1.32

a

Figure 4.4.3

Results of logistic regression models including age, marital status, religious affiliation and
degree of urbanization

The association between education and employment status is summarised
in Figure 4.4.3 (data for occupation were largely simiiar). The proportion
of employment status groups with a particularly bad health, i.e. the unem-
ployed and people with a long-term work disability, is higher in lower
educational levels and this concentration is nmwuch more pronounced
among men than among women. The difference is particularly large for
long-term work disability. The percentage among men ranges from about
3 per cent in the highest, to 30 per cent in the lowest educational group.

Men and women categorized by employment status and education

men women
100%
75% - B EeEH LR R
50% . AARNANNY L.
777
25% A B
0%
1 2 3 4 1 2 3 4
aducation

{1=high, 4=low)

B ermployed Slunemployed [Hwork disability £ early retied T housewives/-man
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In women, the percentage in the lowest group was only 12 per cent.
Moreover, the percentage of unemployed women hardly differs between
low and high levels, whercas among men large differences are observed.
The percentage of housewives is larger in lower educational groups.

Figures 4.4.4-5 show the size of incqualities in health among men and
women afler controlling for employment status, For both sexes, the Odds
Ratios have decreased compared to the results of the model without
control for employment status (Figures 4.4.1-2), This implies that
employment status accounts for some part of the association between
socio-economic status and health. The socio-economic gradient is still less
steep in women, but the difference in steepness between men and women
is much smaller now, especially in the case of perceived general health.

Chronic conditions by education of the respondent and occupation of the main breadwinner,
conirolling for employment status®

4.5

3‘5 ......................................................................

2‘5 ......................................................................

education occupation
{1=high, 4=low) {1=hlgh, 5=low, 6=no}

women {n=6437} Bmen (n=6053)

Results of logistic regression models also including age, marital status, religious affiliation
and degree of urbanization
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Perceived general health by education of the respondent and occupation of the main
breadwinner, controlling for employment status®

4.6
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7
1 2 3 4 1 2 3 4 5 6
education occupation
{1=high, 4=low)} {1=high, &=low, 6=n0}

women (n=6336) B men (n=5976)

Results of logistic regression models also including age, marital status, religious affiliation
and degree of urbanization

Hypothesis 2: Smaller socio-economic inequalifies in health among
wonmen are due to a more pronounced population share of employment
status groups with small inequalities in health in this sex, and of those
with large inequalities among men,

Not surprisingly, the proportion of men and women participating in paid
employment is different (Table 4.4.2). The majority of men has a paid
job {around 70 per cent), compared to only 32 per cent among women,
Also the proportion of the unemployed and people reporting a long-term
work disability or early retirement is much larger among men. In women,
the majority reports to be housewife.

Percentage (and numbers) of men and women categorized by employnient status

employment status % N

men women
% N

paid employment
housewives (m/f)

unemployed

work disability

early retired

69.9 (4547) 323 (2218)
4 (25) 55.8 (3845)
5.5 (356) 2.7 (186}
12.7 (828) 6.7 (460)
1.5 (750) 2.6 (176)
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To test whether employment status is a modifier of the association
between socio-economic status and heaith, the interaction betfween
education and occupation on the one hand and employment status on the
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other, was tested on statistical significance. The unemployed, those with a
long-term work disability and the early retired are combined because of
their rather small numbers. The results are shown in Table 4.4.3,

Table 4.4.3 Significance tests for interaction of socie-economic status and employment status®
interaction term change in degrees reduction in deviance
of freedom
{number of categories) chronic conditions perceived general
health
education (4) x employment status {3} 6 6.0 17.8"
occupation (5) x employment status (3) 8 10.9 183"

a

*

¥

Results of logistic regression models including age, marital status, religious affiliation and
degree of urbanization

p< .05 :

p< .0l

Employment status does not appear to be a modificr of the association
between socio-economic status and chronic conditions. The association
between perceived general health and socio-economic status however
varies by employment status. When the size of socio-economic in-
equalities in perceived general health is compared between the three
employment status groups (Table 4.4.4), it appears that the gradient
among the unemployed/those with a long-term work disability/the early
retired is particularly large in the case of educational differences. Socio-
economic inequalities among housewives are larger than those among the
paid employed if occupation is used as an indicator. The larger proportion
of housewives therefore does not appear to contribute to smaller socio-
economic inequalities in perceived general health among women, but the
smaller proportion of the unemployed/those with a {ong-term disability/
the early retired does, especially in the case of educational differences.

Table 4.4.4 Perceived general health by education and occupation in employment status groups®
socio-economic paid employed housewives/-men unemployed/work
indicator disability/early retired

OR Cl OR Ci OR Cl
education 1 1.00 .00 1.00
respondem” 2 1.41 1.15-1.71 96 64-1.44 2.03 1.48-2.77
3 1.68  1.40-2.02 144  1.02-2.04 2.54 1.92-3.36
4 277 222347 253 1.76-3.64 408  3.05-5.45
{last/current) 1 1.00 .00 1.00
occupation 2 1.27 59-1.64 [.58 i.14-2.19 1.28 87-1.88
matin 3 I.58 1.07-2.33 1.28 73-2.23 3.71 2.09-6.61
breadwinner" 4 2.06 1.58-2.69 2.14 1.53-2.99 2.02 1.36-3.00
5 2,55  1.94-3.36 309 2.16-441 2.86 1.91-4.27
a Resulis of logistic regression models including age, marital status, religious affiliation and
degree of urbanization
b {=high, 4/5=low (see Data & Methods for categories)
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Discussion

The observation that socio-economic inequalities in health are smaller
among women than among men was confirmed here, for both health
measures. Inequalities in the prevalence of ane or more chronic con-
ditions were absent among women. This is due to the fact that this
measure is the sum of a list of 23 conditions, some of which appeared to
be negatively related to socio-economic status while others were positive-
ly related (van de Mheen et al. 1994). The number of conditions that
were negatively associated with socio-cconomic status was larger in men,

It is unlikely that the observed gender difference in the gradient in health
as a whole is an artefact of the measurement of socio-economic status as
both educational and occupational status produced smaller inequalities
among women. Also use of the variable ’own occupation’ in an additional
analysis among the employed resulted in smaller inequalities in health
among women (data not shown),

There is also a possibility that the results are an artefact of the
measurement of health status, which in this study was based on self-
report, Systematic differences in the answering pattern could only have
influenced the resulis however, if the answering was differently related to
socio-economic status in men and women. This bias does not scem very
likely.

We hypothesized that smaller socio-economic inequalities in health
among women are parily the result of a gender difference in employment
status via the following two mechanisms. Firstly, the concentration of
relatively unhealthy employment status categories in lower socio-econom-
ic groups may be less pronounced among women than among men,
Secondly, the population share of employment status groups with relative-
ly small inequalities in health may be more propounced among women,
while groups with large inequalitics may be more prevalent among men.

The first hypothesis was confirmed here. Health problems were more
prevalent among the unemployed and those reporting a long-term work
disability, and both groups were concentrated in lower socio-economic
levels, As hypothesized, this pattern was less pronounced among women.
This is probably partly due to the large proportion of women not in paid
employment, who cannot claim a social security benefit in the case of
iliness and who are often not registered as unemployed if they are looking
for a job.

Also the perceived general health of housewives was relatively bad,
while the proportion of housewives was larger in lower socio-economic
groups. This implies that part of the higher prevalence of health problems
in lower socio-economic groups among women is due to the socio-
economic distribution of paid and unpaid work in this sex. As a conse-
quence, this factor could nof explain why socio-economic inequalities in
health among women are smaller than those among men,

After differences in employment status were controlled for, highly
simifar inequalities in health among men and women resulted, especiatly
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in the case of perceived general health, What does this finding imply? If
unemployment and long-term work disability in itself have a negative
effect on health, these will be intermediary factors, explaining the as-
sociation of socic-economic status and health, However, if they are
largely defermined by health, their socio-economic distribution is only the
result of a higher prevalence of health problems that can be due to any
intermediary factor.

As the data used here are cross-sectional, they do not give an
indication of the direction of the relation between employment status and
heaith. Results from other studies suggest that the association between
uncmployment and health is at least partly due to the causal effect of
unemployment on health (Bartley 1994, Valkonen & Martikainen 1992).
It is plausible however, that the association between long-term work
disability and health is largely due to a selection effect: people in this
group are not in paid employment because of health problems, Given the
high proportion of this category in lower socic-economic groups and
given their high risk, the effect of controlling for employment status is
probably largely an effect of controlling for the distribution of those with
a long-term work disability. This was confitmed in an analysis in which
this group was excluded. This in itself reduced the Odds Ratios for men
and women to values which were close to the Odds Ratios of the model
in which employment status is controlled for (Figures 4.4.4-5). E.g. the
risk of a bad perceived general health, for men of the lowest educational
level, decreased from 3.88 [3.19-4.72} to 2.56 [2.08-3.16] after control-
ling for employment status, whereas excluding the long-term disabled
resulted in an Odds Ratio of 2.82 [2.26-3.52}.

We therefore conclude that the more pronounced clustering of
unhealthy employment status groups among men only partly points at the
importance of the effect of employment status on health as such. For a
large part, this distribution points at the importance of offier intermediary
factors that explain the high prevalence of health problems, which then
leads to a high prevalence of long-term work disability in lower socio-
economic groups. The analyses presented in this chapter do not answer
the question which factors. But they at least suggest that working con-
ditions are important, if one assumes that some of those reporting a long-
term work disability do not work because of work-relared health prob-
lems, The more pronounced clustering of the long-term disabled among
men is probably the result of a different distribution of men and women
across various occupations, with men more often employed in jobs
involving physical health risks. For a further test of this hypothesis the
distribution of working conditions should be studied directly.

The second hypothesis was only partly supported by the data. More than
50 per cent of the women reported to be housewife, whereas about 70 per
cent of the male population was in paid employment, Bul, as the size of
inequalities in chronic conditions did not vary by employment status, the
second mechanism does not appty to this health measure. For inequalities
in perceived general heaith, somewhat larger inequalitics were observed
among houscwives compared to those in paid employment, with oc-
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cupation used as a socio-cconomic indicator, It is thus likely that the
large proportion of housewives accounts for part of the socio-economic
inequalities in health among women, but this cannot explain why this
inequalities are smaller in this sex, The largest inequalitics in perceived
general health were observed among the unemployed/those with a long-
term work disability/the early retired. As the proportion of this group is
more than twice as high among men than among women, the smaller
socio-economic inequalities in perceived general health among women are
probably partly explained by this phenomenon.

In summary, these findings suggest that the low proportion of women in
paid employment, and thereby the low proportion of the unemployed/
those with a long-term work disability/the early retired, explains part of
the gender difference in the size of socio-economic inequalities in health.
Compared to other Western European countries, the difference in employ-
ment pattern between men and women is large in the Netherlands. The
participation of women in the labour market has been the lowest in
Europe for a long time. Especially women aged 45-64 (a group which has
been overrepresented in this study) are underrepresented in the labour
market (Hooghiemstra & Niphuis-Nell 1993). This exireme position of
the Netherlands in itself does not hamper the generalizability of our
conclusion however. Question is whether in countries with a higher
labour market participation of women the socio-economic distribution of
employment status groups or the modifying effect of employment status
will be different from the results presented here, The scarce data from
other studies do not point in that direction. For example in a Buritish
study, the clustering of the unemployed and long-term disabled in lower
socio-economic groups was also less pronounced among women (Arber
1987). Moreover, in Britain as well as in the United States, the in-
equalities in health seem to be relatively large among those not in paid
employment (Arber 1987, Martikainen 1994).

Finally, these findings may indicate the direction of future trends of
socio-economic inequalities in health among women. Our results suggest
fhat an increase of the participation of women in the labour market will
lead to an increase of inequalities in heaith among this sex, if this rise in
employment participation goes together with an increase of the proportion
unemployed and long-term disabled, especially in lower socio-economic
groups. This depends on the distribution of men and women across
various jobs, involving different health risks. This again stresses the
importance of working conditions for the explanation of socio-economic
inequalities in health.
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Abstract

Objective; The aim of this chapter was to investigate the importance of
the ’cultural/behavioural’ and ’materialist/structuralist’ explanation for
socio-cconomic inequalities in health, and to examine the interrelationship
between them.

Methods: Educational level was used as a socio-economic indicator. Data
were obtained from the postal questionnaire. Health indicators used were
the prevalence of chronic conditions, health complaints and perceived
general health.

Resulrs: When analysed separately, both behavioural and material factors
contributed substantially to observed inequalities in health. In a simul-
taneous analysis, both groups of factors had a substantial part of their
contribution to health inequalities in common. We consider it to be more
likely that behaviour is embedded in material conditions than vice versa.
We therefore defined the overlap between both explanations as an indirect
contribution of material conditions, through behaviour. In our analysis,
the total (direct plus indirect) contribution of material factors is larger
than that of behaviowral factors.

Conclusions: These analyses suggest that both material conditions (direct
or through behaviour) and behaviour (independent of material conditions)
are important factors when explaining socio-economic inequalities in
health. If the overlap between both explanations is ignored, this could
lead to an overestimation of the ’cultural/behavioural’ explanation.
However, because of, in particular, the cross-sectional character of the
data, these analyses must not be considered a fina/ answer to the question
of the relative contribution of material and behavioural factors. Instead,
they are an illustration of the way the importance of behavioural and
material factors could be assessed, taking the effect of material conditions
on lifestyle into consideration. We hope these analyses will be replicated
using more powerful datasets.
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Behavioural and material factors in the explanation of
socio-economic inequalities in  health: an empirical
analysis

Introduction

Following the British Black Report, part of the debate on the explanation
of socio-economic inequalities in health has concentrated on the contribu-
tion of ’cultural/behavioural’ versus ’materialist/structuralist® explanations
(Townsend et al. 1988, Blane 1985, Davey Smith et al. 1994). This issue
is of vital importance, as it has consequences for the normative judgement
of observed inequalitics and the strategies for reducing them. In chapter
2.2 it was argued that inequalities in health which result from differences
in living conditions are unfair and should be reduced, while inequalities
which arise as a result of free choices made by an individual cannot be
called unjust.

Most empirical studies which seek to explain socio-economic inequalitics
in health deal with cultural/behavioural factors (Davey Smith et al. 1994).
These studies, which analyse data on socio-economic status, health and
lifestyle simultaneously, show that a substantial part of the observed
socio-economic inequalities in health is due to the differential distribution
of behavioural factors across socio-economic groups. For example, in the
British Whitehall Study and the Regional Heart Study almost half of the
increased risk of heart disease mortality of the lowest socio-economic
group could be aitributed to lifestyle related factors such as smoking,
blood pressure, cholesterol and obesity (Marmot et al. 1978, Pocock et al.
1987). But, in both studies some gradient remained which was not
explained by the traditional risk factors. This suggests that there are other
explanatory factors which have not been measured in these studies
(Marmot et al. 1978), although there is also a possibility that the contri-
bution of traditional risk factors have been underestimated due to inade-
quate measurements (Pocock et al. 1987).

Given their effect upon health (Forsdahl 1977, Martin et al. 1987,
Hasan 1989) and their differential distribution across socio-economic
groups (Hasan 1989, Mackenbach 1992), material factors such as housing
and working conditions and material deprivation are also expected to
contribute to the socio-economic gradient in health. There are, however,
very few studies which quantify the relative importance of living con-
ditions in the way that the contribution of lifestyle has been assessed.
Instead, their importance is frequently inferred indirectly. For example,
studies examining health differences between areas with high and low
levels of material deprivation (Phillimore et al. 1994), and studies com-
paring the relationship between inequalities in health and inequalities in
income {Wilkinson 1989), supgest that material conditions play an
important role in generating socio-economic inequalities in health,

Although behavioural and material explanations can be distinguished
conceptually, several authors have emphasized that they cannot be iso-
lated (Whitehead 1988, Macintyre 1986). It is plausible that behaviour is
to some extent embedded in the environment through aspects such as
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material deprivation, living and working conditions. In the first place,
freedom of choice with respect to behaviour may be restricted by the
environment, for example healthy food may be beyond someone’s means.
Moreover, an individual may choose to smoke as compensation for un-
favourable conditions such as a low income (Davey Smith et al. 1994).

This interrelationhip between lifestyle and material conditions im-
plies that part of the differential distribution of lifestyle is actually due to
the skewed distribution of living conditions. Higher smoking rates among
women in lower socio-economic groups for example, are associated with
a high level of material deprivation in these groups (Graham 1993). If
this is so, the independent contribution of behavioural factors can only be
assessed after controlling for material conditions. We are not aware of
studies which have explored this issue. The possible implication of this
lack of research is that the importance of lifestyle factors may have so far
been overestimated.

In this chapter, we will present the results of an empirical study in which
we tried to assess the extent to which lifestyle and material factors
contribute to socio-economic inequalities in health. Our aim is to study
whether material factors indeed play an important role in the production
of these inequalities, and t{o estimate the independent contribution of
behavioural factors. In order to unravel the contribution of both explana-
tions we specified the following conceptual model. It is assumed that the
association between socio-economic status (SES) and health is largely due
to an effect of SES on health, rather than to the effect of health on SES.
This is not a direct influence however. Socio-economic status influences
health through more specific risk factors, such as smoking and working
conditions (Marmot et al. 1987). These factors, both behavicural and
material, may account for inequalities in health if they are in turn related
to both socio-economic status and health. Given the above mentioned
assumption that behaviour is partly embedded in the environment, mate-
rial conditions can have a direct effect on health, or an indirect effect,
through behaviour. These assumptions can be schematized as follows:

“

Materiat ‘
factors
2b

2a

independent effect of behavioural factors (i.e. not dependent on material factors)
indirect effect of materfal factors (i.e. through behavioural factors)
direct effect of material factors
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Health is indicated by the prevalence of chronic conditions, health

complaints, and less-than-"good" perceived general health. The health

measures are based on self-report. We will iry to assess to what extent
inequalities in health associated with socio-economic status can be
attributed to:

1.  An effect of the differential distribution of behavioural factors
across socic-economic groups which is independent of material
conditions,

2. An effect of the differential distribution of material conditions
across socio-economic groups which acts either
a. through behavioural factors, or
b. directly.

Given certain characteristics of the data, which will be discussed in the
last section, we are not aiming for a final answer to the question of the
relative contribution of behaviowral and material factors, We have,
however, given an illustration of the way this issue could be approached
empirically, and we hope that others will try to replicate our analyses
using more powerful datasets.

Data and methods

Population
The analyses in this chapter are based on (he population that answered the
postal questionnaire in 1991 (n=18973).

Measurements

The socic-economic status of the respondents is indicated by the highest
level of education attained, students (mostly in the youngest age-group)
being classified by their current training. Seven educational levels have
been distinguished: primary school only, lower wvocaticnal schooling,
lower secondary schooling, intermediate vocational schooling, inter-
mediate/higher secondary schooling (general), higher vocational schooling
and university.

Three heaith indicators were used in these analyses. Firstly, chronic
conditions were measured by means of a checklist, containing 23 chronic
conditions, some of which were severe (such as cancer and heart disease),
whereas others were less severe (such as serious headache and varicose
veins). Respondents were classified according to whether {at the time of
the survey) they reported to be suffering from at least one of the con-
ditions listed in the questionnaire. 43.7 per cent of the male and 49.7 per
cent of the female population reported one or more chronic conditions.
Secondly, health complaints were measured by means of a checklist,
containing 13 questions on minor complaints about the heait, stomach etc.
Respondents were asked whether they suffered from each of these
complaints. This variable was dichotomized into suffering from 3 or less
versus more than 3 complaints from this list. 29.3 per cent of the male
and 36.6 per cent of the female population reported more than three
complaints. Finally, perceived general health was indicated by the answer
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to the question "How do you rate your health in general?". The answer
was dichotomized in the analysis into "(very) good" versus less-than-
"good" (fair, sometimes good and sometimes bad, bad). 26.4 per cent of
the men and 27.6 per cent of the women perceived their health as less-
than-"good".

The explanatory factors involved in the analyses were divided into

behavioural and material factors.

Behavioural factors were defined as the following (number of categories

between brackets, see Table 5.1.1 for categories):

- smoking (5} measured by a question relating to the actual smoking
status and the number of cigarettes/cigars/pipes smoked each day;

- average aleohol consumption (5); based on a question relating to the
average number of units drunk a day and the number of days a
respondent drinks in general,

- physical exercise (4): measured by a question on the number of
hours engaged in exercising, or cycling/walking/gardening etc., with
the number of hours for the latter given twice as less weight as
those for the former;

- body mass index (3): defined as (weight/height®) (based on self-
report), and considered to be the outcome of several behavioural
factors, such as physical exercise and fat consumption (Bouchard
1991}.

Material factors were defined as the following:

- crowding: defined as the number of persons per room;

- physical housing conditions (4): indicated by the number of prob-
lems relating to damp, mould and cold, which were measured by
means of a checklist of 3 items;

- neighbourhood conditions (4): indicated by the number of problems
relating to noise (fraffic and neighbours), smell and vandalism,
which were measured by means of a checklist of 4 items;

- financial problems (3); measured by a question relating to the
severity of problems experienced with paying bills, food, rent ete.;

- employment status (6): measured by a question relating to the
respondent’s main activity;

- physical working conditions (4); indicated by the number of prob-
lems relating to noise, dusty conditions, dangerous work etc., which
were measured by means of a checklist of 6 items; working con-
ditions were measured only among those for whom paid employ-
ment was the main activity,

Existing studies show that these factors are risk factors pertaining fo

physical health problems (Whitehead 1988, Ben-Shlomo et al. 1994,

Breslow & Breslow 1993, Curfinan 1993, Shaper 1990, Bartley 1994). It

should be mentioned, however, that one of these factors, i.e. employment

status, is also partly a consequence of health problems, as some of these
groups are not in paid employment because of their bad health (especially
the long-term disabled).
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The following confounding variables have been faken into account
(number of categories between brackets); age (5 years age groups),
marital status (4), religious affiliation (4) and degree of urbanization (5).
These factors are determinants of health problems, and associated with
socio-economic status. In contrast with the explanatory factors mentioned
above, however, we do not consider them to be in between socio-econom-
ic status and health, because it is unlikely that a certain marital status etc.
is caused by the socio-economic status.

Analyses

We excluded people for whom information on health indicators, educa-
tion, confounders or explanatory factors was missing. These were around
1500 (approximately 17 per cent of the study population) among men,
and around 2000 (approximately 20 per cent of the study population)
among women (different number for each health measure). Men and
women were analysed separately. We estimated logistic regression
models, in which the outcome variable is dichotomous (Hosmer &
Lemeshow 1989).

In order to determine whether a specific risk factor had an indepen-
dent association with health, logistic regression models were fitted,
controlling for potential confounders and other behavioural and material
factors respectively. The aim was to check whether established causal
relationships between risk factors and health could be reproduced in our
cross-sectional data. The regression coefficients and their standard errors
were used to calculate Odds Ratios and their 95 per cent Confidence
Intervals, The Odds Ratio indicates how much more likely it is for a
person with a certain value on the risk factor to have, for example, a
chronic condition. The reduction in deviance due to the inclusion of a
certain risk factor was used as an overall statistical test of its effect. The
deviance of the model is the mathematical function which compares the
observed values of the response variable to those predicted by the model.
The deviance of a model can be compared to the deviance of an extended
model in order to assess the statistical significance of the variable(s) that
had been added to the model.

In order to describe the distribution of bclnwoulal and material
factors across socio-economic groups, we calculated the percentages in
each category, directly standardized for age (5 years age groups). Logistic
regression models were fitted to estimate socio-economic differences in
the prevalence of health problems, controlling for potential confounders,
The highest socio-economic group was always used as a reference
category.

In order to estimate the extent to which behavioural and material
factors contribute to differences in health, the following logistic regres-
sion models were fitted:

I.  education + confounders + behavioural factors

2. education + confounders + material factors

3. education + confounders + material factors + behavioural factors
The percentage reduction in the Odds Ratios of education, after ad-
justment for explanatory factors, was used to indicate the latter’s contri-
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bution to the explanation of socio-economic differences in health. The
contribution of behavioural factors, independently of material factors
(research question 1), is indicated by the percentage reduction due to the
inclusion of behavioural factors to a model already containing material
factors (model 3 compared to model 2). The overlap between the contri-
bution of behavioural and material factors is assessed by subtracting the
independent contribution of behaviour from its total contribution as
indicated in the first model. That overlap is defined as the contribution of
material factors, fhrough behaviour (research question 2a). The direct
confribution of material factors (research question 2b) was assessed by
subtracting that overlap from their total contribution as indicated in the
second model.

Parallel to this series, we carried out a second series in which we
excluded those people reporting a long-term work disability, one of the
categories of our variable employment status. As the differential distribu-
tion of those with a long-term work disability must be considered as a
consequence of the higher prevalence of health problems, it is important
to check whether excluding this effect will alter the estimated contribu-
tion of material conditions.

Furthermore models with interaction terms between explanatory
factors were fitted, including interaction terms between behavioural and
material factors, A few interactions were statistically significant (p<.10),
but none of these substantially changed the Odds Ratios of education.
Resuilts presented in this chapter are therefore based on models including
main effects onlyl.

The analyses were carried out with the GLIM statistical programme
(Baker & Nelder 1978).

Results

Table 5.1.1 shows the relationship between the risk factors and the
probability of reporting health problems, The Odds Ratios compare the
probability for those who, for example, smoke to that for those who
never smoke, with the probability of the latter set at 1. In this table, the
data for only one health measure, namely health complaints, are shown as
an example. The results for the other health measures (i.e. chronic
conditions, perceived general health) were very similar.

This implies that in our analyses the health effect of behaviour is similar for people in good
and bad structural conditions, contrary to what is suggested by Blaxter’s "Health and
Lifestyle” study. A furiher discussion of this issue is outside the scope of this thesis.
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Table 5.1.1 Association between explanatory factors and the prevalence of more than 3 health com-
plaints, men and women: Odds Ratios (OR) and 95 per cent Confidence Intervals (C1)*

MEN WOMEN
OR CI OR CI
smoking never 1.00 1.00
former 1.33 [.13-1.57 1.22 1.08-1.38
cigar/pipe 1.45 1,12-1,88 1.18 0.46-3.00
1-20 cig./day 1.58 1.34-1.87 1.41 1.25-1.60
>20 cig./day 2.13 1.70-2.68 1.97 1.57-2.46
aleohol no .00 1.00
censumption low .63 54-74 80 71-.89
maoderate 57 48-.68 47 57-.79
excessive 55 44-.69 84 .60-1.18
very excessive 59 46-77 .59 34-1.03
physical exercise never 1.00 1.00
< 1 hourfweek B8 681,14 78 .60-.1.02
1-2 hours/week .68 .54-.86 .53 A42-.67
=2 hoursfweek .30 .39-.63 39 30-.50
quetelef index <20 1.00 1.060
20-27 1.02 .80-1.31 84 J2-99
=27 1.36 1.04-1.78 1.18 .98-1.43
heusing 0 problems 1.00 1.00
conditions | problem 1.27 1.09-1.47 1.24 1.09-1.43
2 problems 1.68 1.36-2.08 1.67 1,38-2.03
3 problems 1.73 1.24-2.42 2.17 1.61-2,92
neighbourheod 0 problems 1.00 1.00
conditions 1 problem 1.25 1.09-1.43 1.24 1.10-1.4%
2 problems 1.67 1.39-2.01 1.67 1.41-1.99
23 problems 2.10 L60-2.76 1.98 1.49-2.62
financial no problems 1.00 1.00
problems some problems 1.58 1.37-1.82 1.70 1.49-1.93
big problems 2.40 1.79-3.22 292 2253719
working 0 problems [.00 1.00
conditions 1 problem .35 1.11-1.64 1.33 [.05-1.67
2 problems 1.36 1.67-1.72 1.79 1.36-2.35
23 problems 1.89 1.55-2.31 245 1.80-3.33
employment paid
status employment 1.00 .00
memployed 1.3¢ 1.01-1.84 2.01 1.41-2.87
work disability 5.54 4.35-7.05 7.34 5.39-10.0
(early) retired 1.09 82-1.44 1.64 1.23-2.19
housewives(m/f) 1.26 54-2.97 150 1.24-1.82
other 1.22 84-1.79 147 .B1-1.69
crowding (no. personsficom) .92 3-1.16 1.11 J00-1.36
¢ Results of logistic regression models including age, marital status, religious affiliation,

degree of urbanization, education and all other behavioural and material factors respectively
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All behavioural factors were statistically significantly related to health,
and for most factors the pattern of Odds Ratios was as expected. Current
smokers had a higher risk of reporting health complaints. The higher the
cigarette consumption, the higher the Qdds Ratios, except for chronic
conditions, where former smokers had the highest risk. The prevalence of
health complaints was higher among people who reported taking less
physical exercise, and people who were overweight. We observed a
higher risk among those who reported that they never drank alcohol, but,
contrary to the results of some other studies (Shaper 1990), respondents
reporting (very) excessive alcohol consumption appeared to be as healthy
as moderate drinkers. Furthermore, material factors were statistically
significantly related to the prevalence of health problems, except for
crowding. The larger the number of reported problems relating to hous-
ing, working or neighbourhood conditions, and the more financial prob-
lems, the higher the risk of health complaints. With regard to employment
status, the prevalence of health problems among the unemployed and
those with a long-term work disability was especially high. All associa-
tions were highly similar for men and women.

Table 5.1.2 shows the distribution of explanatory factors across socio-
economic groups, using one selected category from each explanatory
factor only.

Explanatory factors by educational level, standardized for age, men and women

educational level"

sex
explanatory factor 1 2 3 4 3 6 7
behaviowral factors
smoking cigarettes (1-20 p.d.) (%) m 15.1 205 233 260 295 317 3646
f 0.1 178 220 249 274 291 327
never drink alcohol (%) m 7.0 80 123 128 145 156 241
f 9.7 210 [7.2 273 271 38.1 508
QI >= 27 (%) m 9.1 125 I6.4 185 {76 232 251
f e 108 0.7 178 152 218 274
never take physical exercise (%6) m 2.5 2.1 5.4 4.9 4.9 69 79
f 7.3 1.8 2.7 3.3 4.5 4.4 7.4
material factors
persons/per raom (average) m .58 .61 61 .65 .67 69 .68
f .53 .55 .35 61 B 66 .69
no complaints housing conditions (%) m 814 80.2 810 79.2 763 748 693
f 743 738 8.1 776 760 731 670
some financial problems (%) m 7.0 87 131 6.2 7.1 224 29.2
f 63 1.1 1.8 I6.1 6.1 197 295
no complaints neighbourhoad (%) m 67.9 68.1 64.1 642 642 684 659
f 58.1 595 674 632 671 698 0657
paid employment m 646 616 5.8 56.8 57.6 583 439
f 456 445 287 375 297 246 183
23 complaints working conditions mn 3.2 4.6 1.5 240 218 465 503
(among paid employed) f 2.8 5.4 7.8 10.6 104 167 189

t
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I=high, 7=low (see Data & Methods for categories)
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All behavioural factors were shown to be differentially distributed across
socio-economic groups. The percentage of (former) smokers, as well as
the percentage of overweight people and those who reported taking no
physical exercise, increases with decreasing educational class, although
the latter association was less clear for women. The association between
alcohol consumption and socio-economic status was not clear either. The
percentage of total abstainers was the highest in the lower socio-economic
levels, while people from higher groups were most likely to be moderate
drinkers. Excessive drinking was more prevalent in the fowest groups, but
only among men, Bad material conditions were more prevalent in lower
socio-economic groups. Among women, however, the percentage report-
ing bad housing conditions was also relatively high in the higher socio-
economic groups. Both among {(employed) men and women, the socio-
economic difference in the percentage reporting three or more complaints
about working conditions was especially large. The percentage reporting
financial problems was more than four times as high in the lowest socio-
economic group when compared to the highest,

Figures 5.1.1-3 show the observed differences in health associated with
education, for all health measures. We observed a negative socio-econom-
ic gradient for almost all health measures, as shown by the overall height
of the bars. Chronic conditions among women were the only exception.
The lower the educational level, the higher the risk of reporting health
problems. The prevalence of health problems was especially high among
those who attained a primary level of education only.

Inequalities in perceived general health by educational level, explanation by behavioural and
material factors®

men {n=7473) women (n=7664)

educational level (1=high, 7=low)

material (direct) BB mat. through beh, BNbeh. not dep, mat. [Junexplained

Results of logistic regression models including age, marital status and religious affiliation,
degree of urbanization, and all behavioural and material factors

The rofe of behaviour In relation to living circumstances



Figure 5.1.2

odds ratic

Figure 5.1.3

odds ratic

122

Inequalities in health complaints by educational level, explanation by behavioural and
material factors®

2 3 4 5 3] 7 2 3 6 7
aducational level (1=high, 7=low)

material {direct) B8 mat. through beh. Sbeh. not dep. mat. [unexplained

Inequalities in chronic conditions by educational level, explanation by behavioural and
material factors®

men {n=7580) women (n=7665)

educatlonal lavel (1=high, 7=low)

material {direct) B3 mat. through beh. Sbeh. not dep. mat. CJunexplained

Results of logistic regression models including age, marital status and religious affiliation,
degree of urbanization, and all behavioural and material factors

The shaded areas within each bar illustrate graphically the extent to which
socio-economic differences in each measure of health can be attributed to
behavioural factors, material factors and the overlap of the two. Before
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commenting on these figures, we will give an illustration of the way they
have been constructed (Table 5.1.3) using the data for health complaints
for men as an example. The first column of this table shows that the risk
for the lowest educational class of having more than three .health com-
plaints, controiling for confounders, is 3.51 times as high as that of the
highest group. Controlling for behavioural factors results in a reduction of
the Odds Ratio to 2.58 (model 1). This implies that around 37 per cent of
the increased risk can be explained by behavioural factors (model 1
compared to confounder model: 3.51-2.58/2.51). The independent conlri-
bution of behavioural factors is much lower however. It is indicated by
the reduction of Odds Ratios due to the inclusion of behavioural factors
in a model already including material factors (model 3 compared to
model 2). Only 14 per cent (2.09-1.75/2.51) of the increased risk of the
lowest group could be explained by behaviour not dependent on living
conditions, The remaining part (37-14=23 per cent) is explained by
behavioural and material factors simultancously, and defined as the
contribution of material living conditions through behaviour. The total
coniribution of material factors to the explanation of the higher preva-
lence of health complaints in the lowest educational group is around 56
per cent (model 3 compared to confounder model: 3.51-2.09/2.51). In
sumnmary, in this example the increased risk of the lowest socio-economic
group is the result of the independent effect of behavioural factors (14 per
cent), plus the direct effect of material living conditions (33 per cent)
plus the indirect effect of living conditions through behavioural factors
(23 per cent), whereas 30 per cent remained unexplained.

Table 5.1.3 Association between educational level and the prevalence of more than 3 health complaints,
as assessed by logistic regression models controlling for behavioural and material factors
separately and simultaneously, men: Odds Ratios {OR) and reduction in Odds Ratios

confounders® confounders confounders confounders
+ behavioural factors + materizl factors -+ behavioural and material
{model 1} (model 2} factors (model 3)
educational OR OR reduction OR OR reduction OR OR reduction OR
level! behaviour material behaviour
total (%)° total (%) indep. (%)°
l 1.00 1.60 1.00 1.00
2 144" 135 19 148" 0 1.42° 19
3 1.66° 148 28 1.50° 25 1.39" 16
4 1.86°  161° 30 151" 41 1.38" 15
5 179" 151" 35 142° 47 1.28" 17
6 243" 193" 35 167 53 1.47" 14
7 3510 258" 37 2.09° 56 1.75" 14
! I=high, 7=low (see Data & Methods for categories)
a confounders: age, marital status, religious affiliation, degree of urbanization
b percentage reduction of the increased risk estimated in the confounder model
f percentage reduction of the increased risk estimated in modei 2
confidence interval does not include 1
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If behavioural and material conditions factors were controlled for
separately, around 30-40 per cent of the increased risk of the lowest
educational categories was explained by behavioural factors among both
sexes. The results were highly similar for all health measures (Figures
5.1.1-3). The contribution of material conditions was different for men
and women. Among women, material and behavioural factors contributed
equally, while among men material factors accounted for around 40-50
per cent of the increased risk of all health problems within the lowest
educational level. The overlap between the two groups of factors, repre-
senting the contribution of material living conditions through behaviour,
is substantial. Almost half of the contribution of behavioural factors
among women and around 2/3 of the contribution among men was due to
material factors. Thus, for all health measures, the contribution of behav-
joural factors diminished after controlling for material factors to around
10-20 per cent.

Figure 5.1.4 presents some of the results of an additional analysis in
which those with a long-term work disability were excluded. The results
of the analyses for health complaints are presented as an example, the
results for chronic conditions and perceived health are similar.

Inequalities in health complaints by educational level, explanation by behavioural and
material factors, long-term disabled excluded®

7 2
educational level {1=high, 7=Iow)

materlal (direct) B mat. through beh, B beh. not dep. mat. [unexplained

Results of logistic regression models including age, marital status and religious affiliation,
degree of urbanization, and all behavioural and material factors

Excluding the long-term disabled changed the estimates of the relative
confribution of both groups of explanatory factors (Figure 5.1.4 compared
to Figure 5.1.2). The contribution of material factors was now smaller,
while the independent contribution of behavioural factors was larger when
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compared to the results for the whole population. Although the difference
in relative importance was much smaller now, material conditions still
explained more of the increased risk of health complaints in lower socio-
economic groups, especially among men,

The socio-economic gradient was still statistically significant after
allowing for the inclusion of all explanatory factors in the model. This
implies that inequalities in health remained which could not be explained
by the socio-economic distribution of these explanatory factors.

Discussion

The aim of the analyses presented in this chapter was to illustrate the way
in which the importance of behaviowral and material factors for in-
equalities in health could be studied empirically, thereby taking into
account the interrelationship between them. In our study population, the
observed inegualities in health could {o a large extent he attributed lo
socio-economic differences in behaviour and material conditions. We
found however that the contribution of material living conditions was
greater, In addition, we demonstrated that if the overlap between behav-
ioural factors and material conditions had been ignored, the contribution
of behavioural factors would have been overestimated, In order (o obtain
an indication of the generalizability of these results, we carried out an
additional analysis in which we used occupational level as an indicator of
socio-economic status (results not shown). Although the gradient in health
was less regular than in the case of education, the pattern of the explana-
tion of the increased risks was similar. This includes the relative confribu-
tion of material factors, both directly and indirectly through behaviourai
factors.

The size of the inequalities varied with the health indicator used. The
largest inequalities in health were found for the most subjective health
indicator {perceived general health). Inequalities in chronic conditions
were much smaller, and even absent among women. This may have been
due to the fact that we had to rely on self-reported data. In an additional
analysis we estimated differences in the prevalence of cancer, using two
data sources: the checklist in the questionnaire and the case cancer
registry. When the prevalence of cancer was indicated by data obtained
from the questionnaire, socio-economic inequalities were found to be
underestimated (Schrijvers et al. 1994). This suggests that inequalities in
chronic conditions are, in fact, greater than we observed using self-
reported data.

Despite differences in the size of the gradienf, the explanatory
pattern was highly simiiar for all health measures. This is not surprising,
as the measures we included indicate the actual health status in a rather
general way. In other words, people who report health complaints will
also most likely be the ones reporting a bad perceived health status or one
or more chronic conditions. As a result, the background of socio-econom-
ic inequalities is highly similar for all three health indicators. This does
not alter the fact, however, that the inclusion of more specific health
problems, such as mortality from specific causes of death, could have
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yielded (slightly) different estimates of the relative importance of material
and behavioural factors. For example in the case of inequalities in lung
cancer, of which smoking is the single most important determinant, the
contribution of behavioural factors might be larger than indicated in these
analyses. Yet, we expect the observation that a substantial part of the
behavioural factors is embedded in material living conditions to apply to
ajl inequalities in health, independently of the health indicator used.

As stressed in the iniroductory paragraph, these analyses must be con-
sidered as an illustration of how the importance of both explanations may
be assessed, taking the effect of material conditions on behaviour into
consideration. It is difficult to draw a definite conclusion as to the
relative contribution of both groups of explanatory factors. Given certain
characteristics of the data used, it is not possible to conclude whether
material factors indeed carry more weight than behaviour as the data pre-
sented here seems to suggest,

In the first place, it is assumed that the explanatory factors con-
sidered had a cawsal effect on health. However, because these analyses
are based on cross-sectional data, the association between health and the
explanatory factors could also reflect a selection process. A clear example
of this is the association between employment status and health, which
will be discussed later. Moreover, the association between health and
some behavioural factors is probably due to selection. It is plausible for
example, that persons who suffered from health problems had decided to
stop smoking or drinking, especially in the case of ’limiting’ conditions
(Blaxter 1990). This mechanism probably explains the high risk of report-
ing chronic conditions among forimer smokers. It is however encouraging
that for most behavioural factors, the observed association with health
was consistent with causal relationships reported in other studies. Alcohol
consumption was the most important exception. We did not find the ex-
pected higher risk in excessive drinkers. As this group is more prevalent
among lower socig-economic levels (among men), we may have underes-
timated the contribution of this factor, and thereby the contribution of
behavioural factors relative to material conditions. Longitudinal data are
necessary to check this, and to ensure that the association between
explanatory factors and health reflects an independent, causal effect.

Secondly, following the sugpestions of several authors (Whitchead
1988, Macintyre 1986), we assumed that material conditions have an
effect on behaviour, implying that their overlap indicates the contribution
of material factors through behaviour, However, recent studies also point
at the opposite effect, i.e. an effect of lifestyle on material conditions. For
example a recent British study indicates the effect of smoking on eco-
nomic hardship (Marsh & McKay 1994). Whether this effect of behaviour
on living conditions is sufficiently powerful to affect the conclusions of
the current study, would have (o be tested using longitudinal data.

Thirdly, there is a possibility that the results are biased due to the
fact that the measurement of health status and explanatory factors were
based on self-report. If health problems affect the reporting of risk
factors, or the reporting of both variables is affected by some third factor,
this would probably lead to overestimating the contribution of those risk
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factors. For example, people who are more inclined to report health
complaints may also report more complaints relating to risk factors. Some
of especially the material factors, e.g. problems with housing and working
conditions, are subjective and could contribute to material factors and the
overlap between material and behavioural factors being overestimated.
The validity of self-reported data on several of the behavioural indicators
used, e.g. smoking habits, physical activity and height/weight, scems to
be fair (Patrick et al. 1994, Aaron et al. 1995, Rowland 1990), but we are
not aware of studies on the validity of our measurements of material
factors. The use of measures which are not based on self-reported data
should give more insight into the importance of this potential bias.

Fourthly, the results may be an artefact of the imprecision in the
measurements used to indicate behavioural and material factors. The mea-
surements included in this analysis clearly are not perfect markers for the
individual’s life-time exposure to behavioural or material factors. Smok-
ing behaviour for example was indicated by the current smoking status,
thereby neglecting the smoking history of an individual, whilst the
measurement of working conditions includes only a selection of all the
health damaging circumstances to which people in the work place may be
exposed. Due to the imprecision in the measurements of both material
and behavioural factors, we do expect the conmtribution of both set of
factors to be underestimated. In addition, we expect an underestimation,
in general, to be more likely for material conditions than for behaviour,
as the health damaging aspects of material conditions seem to be less
easily captured in a short questionnaire. If this assumption is correct, also
the overlap between both explanations will be underestimated. Further
research should therefore include more precise measurements of for
example housing and working conditions, preferably by using physical
measurements.

Finally, the selection of explanatory factors used here makes it
difficult to draw firm conclusions as to the relative contribution of each
group of factors. If, for example, our set of behavioural factors is a more
appropriate representation of the lifestyle of lower socio-economic groups
than the set of material factors is of their living conditions, this could
lead to overestimating the contribution of behavioural factors. Further-
more, a more extensive set of material conditions probably would have
resufted in a greater overlap between behaviowral and material factors,
which would have further decreased the independent contribution of
behavioural factors. Whether this is likely is difficult to say, as we do not
know ¢l the determinants of health problems involved in these analyses.
In view of this, future research should focus on more specific health
measures. If, for example, the analyses will be repeated for the outcome
measure “incidence of heart disease’, the determinants are known in more
detail than for the general measures we used. That should enable the
investigators to establish whether the explanatory factors included in the
analyses adequately cover the set of relevant behavioural and materiai
factors.
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In our analyses, both lifestyle and material living conditions contributed
substantially to observed inequalities in health. The estimation of the
explanatory power of the former is consistent with the results of other
studies, most of which concern the explanation of inequalities in heart
disease (Marmot et al. 1978, Pocock ¢t al. 1987, Liu et al. 1982,
Woodward et al, 1992). In regard to the contribution of material living
conditions our resuits confirm the impression that these factors are of
great importance in the generation of inequalities in health. This is
inferred indirectly in existing studies, e.g. studies on the explanatory
power of income versus that of other socio-economic indicators
(Goldblatt 1990). Although we observed that the contribution of material
factors was larger than that of behavioural ones, caution is recommended
in the interpretation of this result, given the drawbacks of the data
mentioned above. Blaxter (1990), in her book on Health & Lifestyles,
also observed that living circumstances, indicated by social class, were
more important than behaviour for the explanation of health differences
in the population. Her conclusion, however, does not refer to health dif-
ferences systematically refated to socio-economic position, but to afl
differences in health in the population. Although it is encouraging that the
results of these analyses appear to concur with the results of the current
study, they are not completely comparable.

Uniike other studies on the relative contribution of explanatory
factors, the present study examined the interrelationship between behav-
ioural and material factors. A substantial part of the contribution of
behavioural factors could also be attributed to material conditions,
especially among men. According to our conceptual model, that overlap
may be attributed to material factors, resulting in a reduction of the
confribution of behavioural factors. Although the estimation of the size of
the overlap might have been biased, as discussed before, the results
clearly show that the overtap between both explanations is substantial,
implying that further studies should at least employ material and
behavioural factors simultancously.

Because of the inclusion of employment status as a living condition,
the relative importance of living conditions is expected to be overesti-
mated in these analyses. This expectation is based on the fact that em-
ployment status is not only a specific risk factor, Employment status has
a causal effect on health, but may also be partly a consequence of health
problems. This applies especially to those with a long-term work disabit-
ity. In order to examine the extent to which the results were biased by
that selection mechanism, we carried out a second series of analyses,
excluding those reporting a long-term work disability. The contribution of
material conditions was now reduced to around 2/3 compared to the
estimates made in the first series, Moreover, the overlap between material
and behavioural factors was smaller. Although the difference in relative
contribution of behaviour and structure is not as large as the resuits of the
first series of analyses suggest, the results of this second series however,
do not alter the conclusion that both material conditions and behavioural
factors explain a substantial part of the increased health risk of lower
socioc-economic groups, In addition, material conditions in men stil}
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carried more weight than behavioura! factors.

We have been concerned to analyse the interdependence between the con-
tribution of behavioural and material factors in order to avoid the so-
called ’ideology of victim blaming’ (Crawford 1977). If socio-economic
inequalities in lifestyle cannot be attributed to the individual’s free
choice, it is unjust to blame people for their unhealthy behaviour. The
results presented in this chapter support the idea that environment restricts
freedom of choice, or that behaviowr is chosen to compensate for un-
favourable circumstances. This has conseguences for policy measures
which are necessary to reduce socio-economic inequalities in heaith.
Policies promoting healthy behaviour should in any case be supplemented
with measures which aim at a reduction of material inequalities.

We hope that others will try to replicate our findings using more
powerful datasets. More research is necessary to assess whether the results
remain valid using a more extensive set of explanatory factors, or if other
more ’objective’ outcome measures are used. Moreover, longitudinal data
are necessary to ensure that the association between explanatory factors
and health reflects a causal effect. Finally, our research demonstrated that
behaviowr is for an important part embedded in material conditions. We
have not however addressed the issue how this association between both
groups of explanatory factors is to be explained. These issues should be
studied further in order to achieve a deeper understanding of the back-
ground of socio-economic inequalities in health,
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Abstract

Objfective: The aim of this chapter was to identify the cultural, material
and psychosocial correlates of socio-economic differences in smoking
among adults,

Methods: The analyses were based on the population that participated in
the oral interview, aged 25-74. Educational level was used as a socio-
economic indicator. Logistic regression was used to assess the educational
gradient in smoking. Current smokers were compared with former and
never smokers respectively.

Results: The risk of being a current smoker as compared to being a
former/mever smoker was higher in lower socio-economic groups. For
example, the odds of current smokers as compared to never smokets
among the lowest educational level was more than § times as high as that
of persons in the highest level. A substantial part (20-40 per cent) of the
increased risk of being a smoker in lower socio-economic groups ap-
peared to be associated with adverse material conditions. The financial
situation especially accounted for that effect. One of the cultural factors,
i.e. locus of control, was found to account for around 30 per cent of the
educational gradient in the case that smokers were compared with former
smokers. Psychosocial factors, i.c. neuroticism and coping styles, ac-
counted for less of the socio-economic gradient in smoking than cultural
and material factors.

Conclusions: As a result of the cross-sectional character of the data, the
assoctations between cultural, materia! and psychosocial factors and
smoking as identified here do not necessarily have a causal interpretation,
The hypotheses generated i this chapter should therefore be tested in
more powerful studies. On the basis of the results of our analyses we
hypothesize that both cultural factors and material conditions contribute
substantially to the higher smoking rates in lower socio-economic groups.
Psychosocial factors seem to be less important, If our results are con-
firmed in more powerful studies, then this would indicate, firstly, that
possibilities for a reduction of smoking differences may be found in
tailoring smoking cessation programs to the more externally oriented
locus of control and the coping styles that are common in lower socio-
economic groups, and secondly, that a reduction of smoking differences
may follow from an improvement of the material living conditions of
lower socio-economic groups.
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Cultural, material and psychosocial correlates of the
socio-economic gradient In smoking behaviour among
adults

Introduction

After a period in which smoking was a habit of people within ail socic-
economic strata, the percentage of smokers has declined faster in higher
socio-economic groups. This trend has been observed in many countries,
including the Netherlands (Van Reek & Adriaanse 1988, Pierce 1989,
Graham 1995). As a result, in industrialized counfries smoking is now
more prevalent in lower socio-economic groups. The uneven distribution
of this risk factor is likely to make a substantial contribution to the higher
prevalence of health problems and the higher mortality rates in lower
socio-economic groups. This has been confirmed in several studies, most
of which aimed at the explanation of socio-economic inequalities in heart
disease (Marmot et al, 1978, Pocock et al. 1987, Liu et al. 1982).

This suggests that socic-cconomic inequalitics in health could partly
be prevented by reducing the proportion of smokers in the lower socio-
economic strafa, e.g. by means of health education programs. However, if
policy measures are to be effective, they should consider the reasons for
the higher smoking rates. For example, if the higher rates among people
in disadvantaged positions are due to adverse material conditions, health
education campaigns are not sufficient to reduce the proportion of
smokers. They should be supplemented with measures which aim to
improve the living conditions of these groups. Knowledge of the back-
ground of socio-economic differences in smoking is therefore crucial for
the design of policy measures aimed at the reduction of socio-economic
inequalities in health, Although such differences have been frequently
described, less attention has heen paid to finding an explanation for this
social paitern (Pill et al. 1995). In this chapter, we will try to identify the
cultural, material and psychosocial correlates of socio-economic differ-
ences in smoking among adults.

When thinking about the explanation for the social pattern of smoking, a
cultural explanation is probably the first to arise, as members of a
particular socio-economic group are seen as sharing a certain culture
{(Morgan et al. 1985, Grusky 1994, Susser et al. 1985). In other words,
values, beliefs, orientations, knowledge ete. are features which vary
between individuals from different socio-economic groups. Socio-
economic differences in orientation towards health-related behaviour have
been the subject of many studies (Calnan & Johnson 1985, Pill & Stott
1985, Williams 1995, Blaxter 1990). As such differences have been
shown fo be related to smoking, (hey may account for some of the
differential distribution of this risk factor.

One example of a concept frequently applied in this context is
locus of control’, which refers to the belief that a person has control
over his own life. A person with a more internal locus of control believes
that he is able to influence his or her health by engaging in health
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promoting activities or avoiding health damaging activities, Internal locus
of control has been shown to be negatively related to smoking, and to be
more common among those in higher socio-economic groups (Blaxter
1990, Dean 1989, Caluan 1989, Halfens 1985).

Access to material resources is a second component of the socio-
economic position of an individual. As unfavourable material conditions
may ’promote’ smoking, they probably explain part of the social paftern
of smoking. Examples of such conditions are material deprivation and
living and working conditions. Evidence regarding the association be-
tween these factors and smoking can be found particularly in the British
literature (Blaxter 1990, Graham 1993, Marsh and McKay 1994). For
example, in a study among working class women, Graham (1994} shows
that the percentage of women who can hardly afford any necessities is
more than three times as high among heavy smokers than among those
who had never smoked.

The most obvious link between material factors and behaviour is
probably one in which material conditions limit the possibilities to engage
in healthy behaviour, e.g. when one cannot buy healthy food because of
financial restrictions (Williams 1990, Whiiehead 1988). This mechanism
does not seem to be applicable to smoking however, as the cheapest
choice (not smoking) is also the healthiest. Instead, smoking might be
linked to disadvantaged conditions by a coping mechanism (Gottlieb &
Green 1984, Graham 1987, Robbins & Kline 1991). People may engage
in smoking as a coping behaviour when confronted with the stress of
disadvantaged circumstances, This may explain why smoking is more
prevalent in the lower socio-economic strata,

Such a link between material conditions and smoking is closely
connected to psychosocial factors. In studies on socio-economic differ-
ences in behaviour, psychosocial factors have so far received little
attention. It is hypothesized that people in lower socio-economic groups
are more frequently exposed to stressfui events or circumstances (e.g.
life-events), or less well equipped to cope with that stress because of
differences in coping resources (e.g. coping styles, social support, person-
ality) (Kessler & Cleary 1980). As both stressors and coping resources
have been shown to be related to smoking (Dean 1989, Stroebe &
Strocbe 1995, Griffin et al. 1993, Broman 1993), this may lead to higher
smoking rates in the lower socio-economic strata.

Given their association with both smoking and socio-economic
status, cultural, materiaf and psychosocial factors as mentioned above are
likely to account for the higher smoking rates in lower socio-economic
groups. This may be schematized as follows:
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In this chapter we will examine the potential importance of cultural,
material and psychosocial factors for the generalion of socio-economic
differences in smoking, by identifying the correlates of these differences.
The cross-sectional data on which these analyses are based obviously will
not permit conclusions as to the causal deferminants of the higher
smoking rates in lower socio-cconomic groups. Yet given the scarcity of
empirical evidence on the background of this phenomenon, an examina-
tion of the cross-sectional correlates of these differences can provide
useful clues as to the potential importance of explanatory factors. These
should be tested in more powerful datasets, As the correlates of becoming
a smoker may differ from the correlates of smoking cessation, we carried
out lwo separate analyses, contrasting current smokers with never and
former smokers respectively.

Data and methods

Population

The analyses presented were based on the population which participated
in the oral interview (n=2802). As the aim was to explain smoking
differences in the adult population, people aged 25 years and older were
selected for these analyses (n=2462).

Non-response analyses suggest that this study population closely resemn-
bles the original sample.

Firstly, differences in response to the postal questionnaire between
socio-economic groups and other subgroups were relatively small (e.g. 67
per cent response in the lowest to 73 per cent response in the highest
socio-economic group as indicated by postcode), Moreover, a small
sample of those who did not respond to the postal questionnaire {n=239)
was approached for a non-response interview. Respondents to this inter-
view did not significantly differ from the respondents to the postal
questionnaire with respect to socio-economic characteristics such as the
source of income or the presence of financial problems (van der Meer et
al. 1993).
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Secondly, differences in response to the oral interview were small too
(sec chapter 3). Moreover, as both educational level and smoking has
been measured in the postal questionnaire, we were able to check whether
the socio-economic distribution of smokers among those participating in
the oral interview was similar to that in the whole study population. We
observed a similar pattern of current, never and former smokers among
educational levels, although differences were slightly more pronounced
among the respondents to the oral interview than in the total population.

Measurements

The socio-economic status of the respondents is indicated by the highest
level of education attained, students being classified by their current
training. In our analyses, seven categories were distinguished: primary
school only, lower vocational schooling, lower secondary schooling
{general), intermediate vocational schooling, intermediate/higher secon-
dary schooling (general), higher vocational schooling, and university.

People were classified according to their smoking habits at the time of
the survey. Three categories were distinguished, i.e. current smokers,
former smokers and those who have never smoked. The percentage of
current smokers was 35.6 per cent, 34.3 per cent were former smokers,
and 30.1 per cent had never smoked. In two separate analyses, current
smokers were confrasted with never and former smokers respectively. The
first analysis (current versus never smokers) focuses on socio-economic
differences in the proportion of people who have ever started smoking
and are still smokers at the time of the survey. In the second series of
analyses, current smokers were contrasted with former smokers to in-
dicate socio-economic differences in smoking cessation.

The (potential) correlates of differences in smoking were classified into
categories in order to allow for linear and non-linear associations with
smoking,

The cultural factors, all asked for in the oral interview, refer to
differences in orientations or attitudes. Three specific factors were
examined in the analyses: locus of control, parochialism and orientation
towards the future, They were all classified inte 5 equal categories.

Laocus of control refers to the belief that a person has control over
his own life. It was measured by means of an adapted unidimensional
Dutch questionnaire, based on Rotter’s Locus of Control scale
(Andriessen 1972), This scale, containing 11 ifems, had a high internal
consistency {Cronbach’s o=.84). We expected a high score (max. 535,
min, 11), indicating a more external locus of control, to be related to a
higher prevalence of smokers (Blaxter 1990, Dean 1989).

Parochialism refers to an attitude which is relatively closed, narrow,
local and non-scientific (Moody & Gray 1972). We expected this to be
positively related to smoking. A higher score (max. 25, min. 5) indicates
a more parochial attitude. This factor was measured by a 5 item scale
{Tax 1982). The internal consistency was good (Cronbach’s o=.63).
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The third cultural factor measured is orientation towards the future.
People with a high score on this scale (max, 20, min, 4), indicating a lack
of orienfation fowards the future, are probably less likely to incorporate
the long-term effects of smoking in their decision to smoke. They are
therefore expected to smoke more than people with a low score, We used
a 4 item scale to measure this factor (Tax 1982). The internal consistency
was low (Cronbach’s u=.51).

Material factors which were considered are crowding, problems with
housing and neighbourhood conditions, income, financial probiems,
material and social deprivation and employment status. All these, except
for income and deprivation, were measured in the postal guestionnaire.

Crowding was defined as the number of persons per room, and
coded as a continuous variable. Physical housing conditions were mea-
sured by means of a checklist of 3 items with regard to problems relating
to damp, mould and cold, This variable was classified according to the
aumber of problems reported (0, 1, 2, or 3).

Problems with neighbourhood conditions were also measured by
means of a checklist, containing 4 items with respect to noise (traffic and
neighbows), smell and vandalism, The answers were classified into 4
categories (0, 1, 2, or 3 or 4 problems).

Financial problems were indicated by difficulties reported by the
respondent relating to the payment of bills, food, rent ete. The answers
were pre-coded as no problems, some problems and big problems.
Income was indicated by the family net income per month, divided by the
number of people that were dependent on that income {with children
given less weight than adults). This so-called equivalent income, ranging
from between around 600-6000 Dutch guilders per month, was divided
into five categories of around 1000 guilders.

People were defined as materially deprived if they were not able to
afford one or more amenities or expenditures (telephone, basic food etc.)
out of a list of 6. If people could not engage in 3 or more of 7 activities
listed in the questionnaire because of financial reasons (e.g. going out,
going on holiday, having friends for dinner), they were classified as
socially deprived.

The worse the material conditions (crowding, problems with housing
and neighbourhood, financial problems, material and social deprivation),
the higher the prevalence of smokers expected (Marsh & McKay 1994).

The employment status of the respondent was indicated by the
angwer on a question to his or her main activity. A distinction was made
between the paid employed, the unemployed, the long-term work disa-
bled, the (carly) pensioned, the housewives (m/f} and others (mainly
students). We anticipated a higher prevalence of smokers among those not
in paid employment.

Psvchosocial factors were divided into stressors and coping resources, i.e.
factors which have an effect on the way people cope with stressors. The
stressors studied in the analyses are negative life-events and long-term
difficulties. The coping resources are social support (emotional and
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instrumental), neuroticism and coping styles. All psychosocial factors
except for life-events were asked for in the oral interview.

Life-events were measured by means of a checklist of 9 negative
life-events, and coded as 0, 1, 2, and 3 or more life-events reported in the
previous year,

Long-term difficulties were also measured by means of a self-report
questionnaire, an adapted version of a Dutch Long-Term Difficulties
Questionnaire (Hendriks et al. 1990). The 18 items in this questionnaire
refer to difficuities with living and working conditions (e.g. housing,
schooling, work), problems in personal relationships, and health probiems
of significant others. This variable was coded into 5 categories (0, I, 2, 3,
=4 problems in the last year). We expected a higher exposure to the
stressors to be related to a higher percentage of smokers (Conway et al.
1981).

An adapted version of a Duich questionnaire was used to measure
two dimensions of social support (van Tilburg 1988). emotional and
instrumental support referring fo three significant others. Both subscales
had a good internal consistency (emotional resp. instrumental support
Cronbach’s a=.60 resp .67). The score on both scales (min. 0, max. 30
for emotional support, and 24 for instrumental support) was coded as lack
of social support (lowest quintile) versus social support reported. We
expected lack of social support to be associated with higher smoking rates
{Dean 1989).

Neuroticism was measured by means of the Eysenck Personality
Questionnaire of {2 items (Eysenck et al. 1985), which had a high
internal consistency (Cronbach’s o=.81). We expected a higher score on
the neuroticism scale (min. 0, max. 12} to be associated with a higher
prevalence of smoking (Vingerhoets et al. 1990),

The Utrechtse Coping Lijst (UCL) was used to measure styles of
coping (Schreurs et al. 1983). This questionnaire contains seven sub-
scales, i.c. aclive problem focusing (min. 8, max. 32), avoidance behav-
four (min. 7, max. 28), depressive reaction pattern (min. 7, max. 28),
soctal support seeking (min. 6, max. 24), palliative reaction pattern (min,
6, max. 24), disclosure of emotions (min. 3, max. 12) and optimism (min,
4, max. 16). The internal consistency of the subscales was good
(Cronbach’s o ranging from .59 to .80). In particular, we expected a
patliative coping style to be related to smoking, as this style is defined as
palliating the emotional consequences of stressful situations by, e.g.,
smoking and drinking. Moreover, smoking is supposed to be positively
related to avoidance behaviour and a depressive reaction pattern. We
expected negative associations for active problem focusing, social support
seeking, disclosure of emotions, and optimism.

The variable neuroticism and all coping styles were classified into 5
equal categories.

Age and sex were considered as confounding variables. They might be
determinants of smoking and associated with socio-economic status. In
contrast with the cultural, material and psychosocial factors however, age
and sex are not eaused by a particular socio-economic status. They
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therefore should be considered as confounders of the association between
socio-economic status and smoking rather than intermediate variables.

Analyses

People for whom information on smoking, education or confounders was
missing, were excluded, i.e. 70 persons (2.8 per cent of the study popula-
tion). All variables except for crowding were coded as dummy variables.

Successively, we investigated whether the (potential) correlates of
smoking differences were related to smoking, whether they were as-
sociated with socio-economic status, and to what extent their differential
distribution statistically accounted for the higher smoking rates in lower
socio-economic groups.

In order to determine whether the potential correlates were as-
sociated with smoking, we fitted logistic regression models, controlling
for potential confounders (5 years age groups and sex, and interaction
between both variables). The aim was o check whether current smokers
differed from never/former smokers with respect to specific cultural,
material or psychosocial factors. The reduction in deviance due fo the
inclusion of a particular factor was used as an overall statistical measure
of its effect.

In order to describe the distribution of cultural, material and psycho-
social factors as well as current, former and never smokers across educa-
tional levels, we calculated the percentages in each category, directly
standardized for age (10 years age groups) and sex.

Logistic regression models were fitted to estimate educational
differences in the prevaience of smoking, controlling for potential con-
founders. The highest educational group was always used as a reference
category. The regression coefficients and their standard errors were used
to calculate Odds Ratios and their 95 per cent Confidence Intervals. The
reduction in deviance due to the inclusion of education was used as an
overall statistical measure of its effect.

In order to estimate the extent to which each set of correlates couid
statistically account for differences in current smokers, they were added
successively to a model containing the educational variable and the
confounders only. The percentage reduction in Qdds Ratios for education
after adjustment for a set of factors was used as an indicator of its
refevance. In order to make the results of the models directly comparable,
those respondents who had a missing value on one or more of these
factors were excluded from these analyses. An exception was made for
those whose response was missing on the income variable. Excluding
these respondents significantly changed the estimation of the relevance of
other correlates. We therefore included the missing values on income as a
separate category. In the first series of analyses, relating to those who had
never smoked, 115 respondents were excluded (7 per cent of the study
population). In the second series (former smokers), 103 respondents were
excluded (6 per cent of the study population).

The analyses were carried out using the GLIM statistical programme
(Baker & Nelder 1978).
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5.2.3

Table 5.2.1

Results

We observed substantial differences in the proportion of smokers (Table
5.2.1). This is consistent with the results of other studies. The percentage
of current smokers steadily increased with decreasing educational level:
50 per cent of the respondents in the lowest educational groups were
classified as current smokers as compared to 20 per cent in the highest
group. The percentage of never smokers was higher among people in
higher educational groups. Moreover, among those who had ever smoked
(i.e. current plus former smokers) the proportion of former smokers was
smatler among iower educational groups. This implies that lower educated
people were less inclined to quit smoking. These results are similar to
those of another recent Dutch study (Hoeymans et al. 1993).

Prevalence of current, former and never smokers by level of education, standardized for age
and sex, total population (n=2392)

educational level!

i 2 3 4 5 6 7
% current smokers 20.8 214 283 34,5 41.2 359 50.7
% former smokers 29.8 40.1 428 379 332 34.7 24,7

% never smokers

49.5 325 289 276 255 294 24.5

number of respondents 132 336 173 315 36l 540 535

1
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I=high, 7T=low (see Data & Methods for categories)

The differences between current smokers and never/former smokers
relating to the cultural, material and psychosocial factors are shown in
Table 5.2.2,

Current smokers more frequently had an externally oriented locus of
control than both never and former smokers, although that association
was only statistically significant for the latter. Furthermore, compared to
never and former smokers, current smokers more frequently had a lower
score on the scale that indicates a lack of ’orientation to the future® (not
significant), as well as on the parochialism scale. This was confrary to
our cxpectations.

Housing conditions (problems with housing and neighbourhood con-
ditions, and crowding) did not differ between smokers and never/former
smokers, Other material conditions were, however, worse among smoketrs
compared to never and former smokers. Smokers more frequently had
lower income and financial problems, and were more frequently deprived
and not in paid employment.
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Table 5.2.2 Univariate associations between risk of being a current smoker and cultural, material and
psychosocial factors: Odds Ratios (OR), 95 per cent Confidence Intervals {CI} and
significance of Reduction in Deviance (RD)*

smokers versus smokers versus
never simokers former smokers
OR Cl RD* OR Cl RD®

cultural factors
external locus 1 [.00 1.00
of control” 2 1.09 55-2.15 1.38 76-2.52

3 1.29 65-2.55 2.1 1.15-3.87

4 1.60 77-3.29 276 1.45-5.24

5 2.76 .97-7.90 ns 4.04 1.60-10.20 ¥
parochialismb 1 1.00 1.00

2 .99 .40-2.45 .65 25-1.67

3 95 39-2.31 78 31-1.97

4 1.03 42-2.55 1.04 41-2.66

5 81 31-2.15 ns 87 32-237 *
tack of [ 1.00 1.00
orienfation 2 77 45-1.29 56 35-90
towards future® 3 T4 44-1.25 55 J34-.89

4 70 40-1.20 69 A42-1.14

5 77 37-1.61 ns .56 29-1.07 ns
material factors
equivalent 660-1600 1.00 1.00
income 1600-2600 78 59-1.02 18 61-1.00
(in Dufch 2600-3600 6l 44..86 52 .38-.70
guilders) 3600-4600 .50 .30-.81 57 37-90

4600-5800 65 06-6.62 * 1.68 27-10.23 *x
financial none 1.00 100
problems some 185 1.37-2.48 1.50 1.15-1.96

big 4,16 2.14-8.08 *¥ 3.06 1.75-5.34 **
deprivation maieriat 4.10 1.52-11.11 * 231 1.05-5.09 *

social 3.47 1.93-6.24 ** 2.34 1.39-3.94 *E
employment paid employment 1.00 1.00
status unemployed 1.79 91-3.50 1.52 84-2.72

work disability 2.17 [.31-3.60 2.18 1.43-3.31

(early) retired 1.37 76-2.47 1.76 1.07-2.88

housepersons 1.04 J5-1.45 1.48 1.05-2.10

other 1.28 46-3.55 * 2.13 .40-11.48 *
housing 0 problems 1.00 1.60
conditions | problem 1.06 .73-1.37 81 .60-1.09

2 problems 1.45 922,27 .95 b4-1.41

3 problems 1.60 48-2.10 ns 93 47-1.84 ns
neighbourhood 0 problems 1.00 1.00
conditions 1 problem T3 .56-.96 98 .76-1.26

2 problems .86 57-1.29 .98 .68-1.42

23 problems 1.07 .58-1.97 ns 73 42-1.26 ns
erowding (no. persons/room) 96 .85-1.08 ns 1.04 91-1.18 ns
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smokers versus smokers versus

never smokers former smokers
OR cl RD* OR ct RD®

psychosocial factor
life-events 0 1.00 [.00

1 1.32 1.03-1.70 1.00 .80-1.26

2 1.4t [.02-1.94 1.13 .84-1.52

=3 1.93 1.10-3.39 ¥ 123 75-2.01 ns
long-term 5 1.00 1.00
difficuities 1 1.04 A7-1.40 1.16 .88-1.54

2 98 J1-1.36 1.00 74-1.34

3 1.34 92-196 1.09 77-1.52

>4 1.52 1.07-2.16 ns [.37 99-1.88 ns
lack of social support
instrumental no 1.00

yes 99 75-1.32 ns 33 .64-1.08 ns
emotional no 100

yes 1.00 75-1.32 ns 82 .64-1.05 ns
neuroticism? I 1.00 1.00

2 [.21 91-1.61 .80 62-1.04

3 1.31 97-1.78 1.24 93-1.66

4 1.65 1.67-2.54 1.05 71-1.55

5 2.57 1.56-4.22 ¥ 2.61 1.54-4.42 *E
coping slylesb
active problem I 1.00 1.00
focusing 2 .53 .24-1.21 68 J32-1.41

3 48 22-1.06 .63 31-1.30

4 .64 .209-1.45 .59 ,29-1.22

5 44 .18-1.08 ns 92 41-2.05 ns
avoidance 1 100 1.00
behaviour 2 64 49- 85 91 J0-1.16

3 67 48-93 1.32 £.O1-1.74

4 63 33-1.18 .81 49-1.36

5 .01 00-7.06 * 1.28 .53-3.12 *
depressive 1 1.00 1.00
reaction pattern 2 [.09 .84-141 1.01 B0-1.28

3 1.29 .88-1.88 1.12 .79-1.60

4 372 1.27-10.92 292 1.03-8.25

5 1.32 21-8.16 ns 2.25 36-14.16 ns
social support 1 1.00 [.00
seeking 2 71 .50-1.03 .58 42-.80

3 1 48-1.03 o1 43-.86

4 88 58-1.35 61 42-91

5 K A7-1.44 ns 93 43-2.01 *
palliative 1 1.00 1.00
reaction pattern 2 H S51-1.00 1.05 18-1.40

3 a7 .54-1.11 1.08 79-1.47

4 81 50-1.30 .03 J70-1.50

5 47 .08-2.77 ns 1.60 .75-3.43 ns
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smokers versus smokers versus
never simokers former smokers

OR Ci RD*® OR Cl RD®

disclosure
of emotions

opfimism

1.00 1.00
90 65-1.26 .61 44-.84
L12 T79-1.60 .56 40-.78
1.37 .89-2.13 0 A47-1.05
[.52 .64-3.60 ns 67 30-1.49 *

1.00 1.00

.60 53-1.87 1.35 .78-2.36

1.36 J75-2.48 1.35 .81-2.27

124 .66-2.34 1.37 .78-2.38

.11 54-2.29 ns .55 81-2.97 ns

ok W = ot s B —
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Results of logistic regression models including age, sex, age x sex

classified into 5 equal categories (1=lowest score; S=highest score)

p-value based on the reduction in deviance due to the inclusion of the factor in the model
p <.001

p <.05

not significant

Morcover, the exposure to stressors was higher among smokers, although
this association was only statistically significant when smokers were
compared with never smokers in the case of life-events. Social support
did not differ between smokers and neverfformer smokers, whereas
smokers more frequently had higher scores on the neuroticism scale than
never/former smokers. These groups also ditfered with respect to some
coping styles. In contrast to our expectations, smokers were less inclined
to display "avoidance behaviour’ than never smokers, while they did not
systematicaily differ with former smokers in this respect. Morcover,
smokers were less inclined to seek social support or to show their emo-
tions, compared to former smokers,

Table 5.2.3 shows the distribution of cultural, material and psychosocial
factors across educational levels, using one selected category from each
determinant only. Those factors that appeared nor to be statistically
significantly related to smoking (Table 5.2.2), have not been included in
Table 5.2.3.
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Table 5.2,3

Percentage of persons in selected category of cultural, material and psychosacial factor, by
level of education, standardized for age and sex, total popufation (n=2392)

educational Tevel!
1 2 3 4 5 6 7

culfural factors

external locus of conirol:

% in 4th and 5th category (highest score) 9 5.1 87 138 109 250 367
parochialism:
% in 4th and 5th category (highest score) 133 145 143 319 309 527 563

material factors

mean equivalent income per month:

% with income < 1600 Dutch guilders 85 161 146 356 254 559 690
financial problems: % with big problems 3 1.3 22 20 1.9 44 108
deprivation

% materially deprived 4 1.2 1.1 2 7 14 68
% socially deprived 0 1.8 L1 12 22 47 116
employment status: % with work disability 13 4.0 28 52 52 93 116
psychosocial factors

life-events: % 3 or more events 20 45 34 45 29 49 69
neuroticism:

% in 5th category (highest score) g0 2] 25 37 42 42 144

coping style: % in 4th and 5th category (highest score):

avoidance behaviour

9 20 31 16 4t 36 70

social support secking 258 226 241 170 179 14.1 16.6
disclosure of emotions 9.0 133 152 122 157 123 140

1
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1=high, 7=low (see Data & Methods for categories)

As expected, the prevalence of an externally oriented locus of control and
a parochial attitude was higher in lower socio-cconomic groups. Also (alb)
adverse material conditions are more prevalent within these groups. The
exposure to life-events was not consistently related to level of education,
although the percentage reporting 3 or more events was the highest in
those who had primary schooling only. Finally, people in lower educa-
tional groups had higher neuroticism scores, and were more inclined to
use avoidance behaviour as a coping style and less inclined to seek social
support. The pattern was irregular for the *disclosure of emotions’ scale.

Figure 5.2.1 shows a steep educational gradient associated with the risk of
being a smoker as compared fo the risk of being a never smoker. The
odds of current smokers as compared to never smokers among people
who attained & primary level of education only was more than 5 times as
high as that of persons who attained university education, When smokers
were contrasted with former smokers, the gradient was smaller (Figure
5.2.2). Only people in the lowest educational category were significantly
less inclined to stop smoking.
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Figure 5.2.1 Association between educational level and the risk of being a current smoker versus a never
smoker, conirelling for confounders only, and controtling for cultural, material and
psychosocial correlates, Odds Ratios (n=1485)"
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Results of logistic regression models including age, sex and age x sex

Furthermore, these figures show the results of models in which each set
of correlates has been controlled for. The difference in Odds Ratios
between these models and the first model, controlling for confounders
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only, gives an indication of the extent to which the correlates statistically
account for differences in smoking, Although cultural factors were not
statistically significantly related fo smoking among smokers/never smok-
ers, they were included in Figure 5.2.1 in order to make this figure
consistent with Figure 5.2.2,

In an analysis in which the effect of each specific factor had been
assessed separately (results not shown), some factors did increase the
risks of smoking among tower educational groups. Parochialist can serve
as an example. As smokers have a less parochial attitude (Tabie 5.2.2),
and a parochial attitude is more common in the lower socio-economic
groups, iis distribution could not account for the higher smoking rates in
lower socio-cconomic groups. As the aim of the analyses was to identify
the factors that are potential determinants of the educational pradient,
they were excluded from the model. This applies to parochialism, em-
ployment status and coping styles among (never) smokers, and parochial-
ism among {former) smokers.

Differences with respect to cultural factors could not statistically account
for the educational gradient in smoking when smokers were contrasted
with never smokers (Figure 5,2.1). Part of the gradient was accounted for
by material factors. Controlling for these factors reduced the Odds Ratios
up to 20 per cent in the lowest educational levels. The prevalence of
financial problems and a low equivalent income, both strongly related to
smoking (Table 5,2.2), particularly appeared to account for that effect.
The reduction of the Odds Ratios due to the inclusion of the deprivation
indicators was smaller, because of the low percentage of people classified
as deprived (Table 5.2.3). Finally, psychosocial factors, i.e. the higher
exposure to life-events and the higher neuroticism scores, were found to
be correlates of the socio-economic differences in smoking. They statis-
tically accounted for around 10 per cent of the increased risks of lower
socio-economic groups.

The reduction of Odds Ratios controlling for all sets of explanatory
factors simultaneously was almost as large as the reduction due to
controlling for material factors only, implying that psychosocial and
material conditions had a large part of their confribution in common.
Most of the educational differences remained after we had controlled for
afl cultural, material and psychosocial factors.

When smokers were contrasted with former smokers (Figure 5.2.2), con-
trolling for locus of control resulted in a substantial reduction of the risks
among the lowest educational groups (around 30 per cent). Also material
conditions statistically accounted for a substantial part of the gradient.
The odds of the lowest educational level was reduced by almost 40 per
cent. Financial problems, having a low income, and not being in paid
employment especially accounted for the result, Finally, differences in
psychosocial factors (nevroticism and coping styles) statistically account-
ed for part of the increased odds in lower educational groups. After con-
trolling for all factors simultaneously, hardly any differences remained.
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Discussion

We observed higher smoking rates in lower socio-economic groups - a
pattern simifar to the findings of other studies in the Netherfands and
other Western countries, including the United States (Pierce 1989). The
aim of the analyses was to identify the cultural, material and psychosocial
correlates of the social pattern of smoking behaviour. Cultural as well as
material and psychosocial factors were found to statistically account for
part of the higher smoking rates in lower educational groups, with
psychosocial factors being the least important.

Qur resuits might have been biased by non-response. This is the case if
the association between the correlates and smoking on the one hand and
educational level on the other, is different among respondents and non-
respondents, If for example smokers living in adverse conditions were
underrepresenied among the respondents, the importance of those circum-
stances as correlates of differences in smoking would have been under-
estimated. Unfortunately, data on these associations among non-respon-
ders are not available. Yet we consider serious non-response bias to be
unlikely, as firstly, the respondents very much resemble the original
sample as far as the distribution of socio-economic characteristics is
concerned, and secondly, similar socio-economic differences in smoking
were found in the subpopulation considered here as compared to the
whole study population.

Before interpreting the results of these analyses, a few issues concerning
the cross-seclional character of the data are to be considered.

Firstly, as the explanatory factors were measured as the same time
as smoking status, their interrelationship does not necessarily reflect a
causal association, It could also reflect an effect of smoking on the
explanatory factor. For example the association between material con-
ditions and smoking is assumed to reflect an effect of the former on the
latter, but an effect of smoking on material conditions cannot be ruled out
completely. A British study e.g. indicates an effect of smoking on eco-
nomic hardship, as money spent on cigarettes etc. diminishes the available
income (Marsh & McKay 1994). Furthermore, smoking may affect orien-
tations, e.g. in the case that failing to quit smoking strengthens a person’s
betief that he cannot control his life,

Secondly, the correlates may have been measured a long time after
respondents had taken the decision to start or to quit smoking, especially
in the older age-groups. When interpreting the results, the correlates must
therefore be considered as factors associated with the decision to continue
rather than to start or quit smoking.

As a consequence, the correlates of socio-cconomic smoking dif-
ferences as identified here are not necessarily causal determinants of
these differences. The importance of the correlates for the explanation of
the social pattern of smoking should therefore be tested in future research
using more powerful datasets.
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With respect to the cultural factors included here, only locus of control
was found to be a correlate of the socio-economic gradient in smoking. A
substantial part of the educational differences in the risk of being a
smoker compared to being a former smoker was found to be associated
with the fact that people in lower socio-ecconomic groups more frequently
have an external locus of control. This supports the results of a previous
study relating to differences in preventive health behaviour (Pill et al.
1995). If the association between locus of control and smoking reflects a
causal effect, which should be confirmed in more powerful studies, this
finding suggests that people from higher educational groups may be more
inclined to stop smoking because they more frequently believe that
quitting will have a positive effect on their own health.

Furthermore, we observed a more parochial attitude among people
in lower socio-economic groups. We expected this difference in attitude
to account for a cultural lag in diffusion of advances across socio-eco-
nomic strata (Blaxter 1976). It therefore might have contributed to the
higher proportion of quitters in higher socio-economic groups after
research had demonstrated the health risks of smoking. Contrary fo our
expectations, however, smokers were found to have a less parochial
aftitude than former/never smokers, This factor therefore could not
account for socio-economic differences in smoking. The same applies to
the factor ’orientation towards the future’.

These findings probably support the opinion of some authors that
the importance of a cultural explanation for differences in health-damag-
ing behaviour has been overestimated in the past (Pill & Stott 1985,
Whitehead 1988). On the other hand, it may also be the consequence of
the rather general character of the measures employed. Previous studies
indicate that the correlation between general measures and specific health
behaviour is, in general, weak (Stroebe & Stroebe 1995). Other indicators
of cultural differences, indicating more specific cultural aspects, probably
would have yielded stronger associations. Also the use of cross-sectional
data may have confributed fo the result, since it may imply that the
correlates have been measured a long time after most respondents had
taken the decision to start or to quit smoking.

Material conditions were found to be major correlates of the socio-
economic gradient in smoking. Almost 40 per cent of the increased risk
of being a smoker compared to being a former smoker was found to be
associated with unfavourable material conditions. The corresponding
figure in the case that current smokers were contrasted with never smok-
ers was 20 per cent. In particular limited financial resources, indicated by
the level of available income, financial problems and deprivation, ap-
peared to account for the effect. Housing conditions were not found to be
related to smoking. Further investigation may show whether the absence
of this association has to do with the fact that we used rather crude
measures to indicate these conditions.

As indicated before, the association between material conditions and
smoking does not necessarily reflect a causal association. There is evi-
dence from other studies, however, that material factors have a causal
impact on smoking. Qualitative studies, most of which were carried out in
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the United Kingdom, indicate that these conditions may induce people to
smoke, and hinder people to stop smoking, Smoking thus may be con-
sidered as a way of coping with adverse circumstances (Graham 1995).
On the basis of our results we hypothesize that this mechanism contrib-
utes considerably to the higher proportion of smokers in lower socio-
economic groups.

As mentioned in the introductory paragraph, psychosocial factors
have not frequently been studied in the context of research on socio-
economic differences in behaviour. With respect to the extensive set of
psychosocial factors included in the analyses, neuroticism, coping style
and the exposure to life-events were found to be correlates of the educa-
tional gradient in smoking, These factors statistically accounted for a
rather small part of this gradient, however, Moreover, the material and
psychosocial correlates were found to overlap, which supports the inter-
pretation of the contribution of material conditions in terms of stress, and
smoking as a way of coping with that stress.

What do these results indicate as to how to reduce the proportion of
people in lower socic-economic status group that smoke?

First, on the basis of our results we hypothesized that people in
lower socio-economic groups are less inclined {o stop smoking because
they have less belief in the positive effects of quitting on health. This
might explain why health education campaigns aimmed at making people
aware of the health risks of smoking secem to be less effective in lower
socio-economic groups. People in fower socio-economic groups probably
less frequently believe that smoking will be a cause of ill-health to them
personally, even if they are aware of the health risks of smoking in
general, Also coping styles which are associated with smoking were more
frequently observed in lower socio-economic groups. This might indicate
that people in lower socio-economic groups more frequently use smoking
as a way of coping with life problems. If our results are confirmed in
more powerful studies, these results would indicate that a further reduc-
tion of socio-economic differences in smoking cessation can be found in
tailoring smoking cessation programs to the more externally oriented
locus of control and the coping styles that are common in lower socio-
economic groups.

Such interventions programs might benefit from further research on
the orientations of people in lower socio-economic groups. It should be
studied, for example, why people in lower socio-economic strata less
frequently believe that their behaviour might affect health. Illness and
premature death might for example be seen as inevitable in these groups,
given their high prevalence. In addition, people in lower socio-economic
groups might be less optimistic about the effects of altering their health
behaviour, since other health risks that are beyond their control, such as
adverse working or housing conditions, are also more prevalent in these
groups.

Yet health promotion campaigns, even if they are tailored to the
crientations of specific groups, might not necessarily yield a substantial
reduction of smokers in lower socio-economic groups. This is indicated
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by the fact that a substantial part of the socio-economic gradient was
found to be associated with the situational contraints that people in lower
socio-economic strata face, such as a low income, financial problems, and
unemployment. In combination with the results of other studies, indi-
cating that these constraints should be considered as risk factors for
smoking and barriers for smoking cessation, we suggest that policy
measures aimed at a reduction of smoking should address the living
conditions of people in fower socio-economic groups. The results of our
analyses indicate in particular the potential importance of improving the
financial sjtuation and labour market position of lower socio-economic
groups for the reduction of the percentage of smokers in these groups.

Finally, the results of our analyses indicate that the efforts to reduce
the percentage of smokers in lower socio-economic groups should include
smoking cessation interventions as well as measures which prevent people
from taking up smoking, Even if smokers in lower and higher socio-
economic groups are equally inclined to stop smoking, this will not lead
to a 100 per cent reduction of smoking differences between socio-eco-
notmic groups. If, in our study population, the prevalence of smokers in
lower and higher socio-economic groups is to become simifar, the propor-
tion that quit smoking should be the highest in the lowest socio-economic
groups. It is not realistic to expect this situation to occur, given the
distribution of especially material and cultural factors across socio-
economic groups. Therefore, eliminating socio-economic differences in
smoking in future populations may only be achieved if we can equally
induce people in lower and higher socio-economic groups not to start
smoking in the first place. The fact that intervention strategies aimed at
preventing people from taking up health damaging behaviour seem to be
more effective than interventions aimed at behavioural change, supports
this view (Stroebe & Stroche 1995, Chatrou 1992).

We hope that others will try to confirm our findings using more powerful
datasets. This should indicate whether the correlates of socio-cconomic
differences in smoking as identified here are causal determinants of the
social pattern of smoking. Moreover, finther research should pay attention
to important determinants of smoking that were omitted here, including
social pressure and smoking behaviour of peers {Strocbe & Stroebe 1995,
Warburton et al. 1991, Goddard 1990, Castro et al. 1987, de Vries 1995).
In addition, younger age-groups should be included too, since most
smokers start during adolescence, and socio-economic differences in
smoking already exist in that age-group (de Vries 1995, Chatrou 1992). A
more detailed examination of the background of the socic-economic
gradient in smoking can provide information that should enable us to
reduce smoking rates more effectively.
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Summary of the results of the empirical studies

We observed substantial inequalities in health to the disadvantage of
people in lower educational, occupational and income groups. These find-
ings are similar to the results of other studies in Western European coun-
tries (Fox 1989, llisley and Svensson 1990, Kunst ¢t al. 1995). The health
indicators used relate to objective (chronic conditions) as well as subjec-
tive health problems (health complaints, perceived health problems and
perceived general heaith). All were based on self-report. Inequalitics in
subjective health were found to be larger than inequalities in the objective
health indicator. The risk of health problems was especially high in the
lowest socio-economic group, in particular in the case of educational
differences. Finally, we observed smaller inequalities in health among
women than among men. Again this is similar to the results of other
studies (Koskinen & Martelin 1994, Lahelma & Arber 1994).

The primary aim of the empirical analyses was to elicit indications
for the explanation of socio-economic inequalities in health. More
specificaily, we intended to estimate the relative importance of differences
in behaviour and living conditions and to explore the way behavioural
differences are embedded in living conditions. In this final chapter, the
results of the empirical studies are summarised and discussed along the
lines of the study aims and related to the conceptual framework as
specified in chapter 2.

Contribution of living conditions

Income and selection effects

There is little direct evidence which supports the importance of material
living conditions for socio-¢cconomic inequalities in health, hence studies
providing indirect evidence play a central role in the scientific debate
(Davey Smith et al. 1990a, Vigers & Illsley 1995). One example of such
indircet evidence is the observation that the association bebween income
and health is stronger than that between other indicators of socio-econom-
ic status and health, In chapter 4.1 we critically assessed this piece of evi-
dence. As job loss often implies a lowering of income, we expected the
association between income and health at least partly to reflect an associ-
ation betwveen employment status and health. Our results show that this is
indeed the case. Especially the uneven distribution of the long-term dis-
abled was found to underlie the association of income and health. As the
disabled mainly are out of paid employment because of health problems,
we concluded that the relationship between income and health at least
partly reflects a selection effect: an effect of health on income through
employment status, Hence the relatively large differences in health
between income groups may not simply be considered as indicating the
relative importance of material factors for inequalities in heatth.

In the Longitudinal Study on Socio-Economic Health Differences
(LS-SEHD), we are fortunate to have a large set of measurements
indicating living conditions, In this thesis the importance of material
conditions has been assessed in a more direct way using these measurements.
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Income and deprivation

The independent effect of income on health was studied as well as the
extent to which the higher morbidity rates in lower income groups can be
traced to relative deprivation {chapter 4.2). The results of these analyses
show that income is independently related to health. In the fowest income
groups the effect to a large extent reflected a high level of basic and
social deprivation, indicating a direct effect of income on health, More-
over, the results provide evidence in support of an indirect link between
deprivation and health involving psychological or behavioural factors.

Other material factors

In chapter 5.1 we focused on the full range of material conditions rather
than on the lower end. The role of adverse housing and neighbourhood
conditions, health-damaging working conditions, financial problems and
employment status was studied. All these adverse material conditions
were found to be more prevalent in the lower socio-cconomic strata,
simifar to the results of other Duich studies (Stronks et al. 1993,
Mackenbach 1994a).

The inclusion of employment status probably needs some explana-
tion. In contrast with all other factors mentioned above, this explanatory
factor does not indicate a material condition. Yet the choice to extend the
set of material conditions to include employment status was prompted by
the fact that a substantial part of the population does nof have a paid job,
and therefore cannot be exposed to working conditions. As being out of
paid employment as such has been demonstrated (o have a negative effect
on health (Valkonen & Martikainen 1992, Bartley 1994), employment
status should be considered as the equivalent for working conditions
among those out of paid employment. But, as indicated before, employ-
ment status is also partly the consequence of health problems, implying
that some parl of the association bebween employment status and health
reflects a selection effect. The way in which this might bias the results
wilt be discussed in section 6.2.

From the results of chapter 5.1, it might be concluded that material
factors (other than deprivation) to a large extent account for socio-
economic inequalities in health. Overall, they explained 30-50 per cent of
the observed inequalities. This applies to all health indicators considered.

Interestingly, the contribution of material factors was larger for men than
for women. This seems particularly related to the lower participation of
women in the labour market, since the statistical model in which people
without a paid job had been excluded yielded a similar pattern for both
sexes. This suggests a potential explanation for the observation that
inequalities in health are smaller among women, which was explored in a
separate analysis (chapter 4.4). We concluded that the smaller inequalities
in health among women were partly due to a less pronounced concentra-
tion of people with a long-term work disability in the lower strata.
Because at least a substantial part of them do not work because of work-
related health problems (Balemans & van Vliet 1991), this might indicate
the importance of working conditions for the larger inequalities in men.
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Psychosacial stressors

The psychosocial stressors considered include life-events, long-term
difficulties in relationships with ofhers and relating to the health status of
others, neighbourhood conditions, financial problems and social depriva-
tion (chapter 4.3). It may have been noticed that some living conditions
are considered as material and psychosocial factors. This applies to
neighbourhood and financial conditions and social deprivation. The reason
is that these psychosocial stressors have a material base, for example
when an adverse financial situation causes stress. Compared to the
‘materially based’ stressors, we observed a less steep socio-economic
distribution for the ‘non-materially based’ stressors. Life-events for
example, were irregularly related to socic-economic status, whereas
problems relating to refationships were even more prevalent in higher
socio-economic groups. Other Dutch studies also do not show a clear
pattern (Sivera van der Slhuijs et al. 1996},

The stressors as a whole explained 10-15 per cent of the inequalities
in perceived health problems. The stressors which arise from bad finan-
cial conditions particularly accounted for this result. This provides
evidence to suggest that psychosocial factors act as intermediaries be-
tween material factors and health, rather than as an explanation parailel to
the material explanation.

Our results did not vield evidence to support the view that people
from lower socio-economic groups are more qffected by stressful events
and conditions because of, for example, a less effective coping style.
Although the strength of the association between stressors and health was
found to vary between socio-economic groups, it was not systematically
stronger among the lower strata.

Contribution of behavioural factors, and their interrelationship with
living circumstances

In accordance with the resulls of other studies (Hoeymans et al. 1993,
Stronks et al. 1993, Mackenbach 1994a) most unhealthy behaviour was
found to be more common in lower socio-economic groups (chapter 5).
This applied in particular to smoking and overweight.

The higher frequency of unhealthy behaviour appeared to account
for a substantial part of the inequalities in the prevalence of both chronic
conditions and subjective health problems (chapter 5.1). For all heaith
indicators, their contribution was assessed to be 30-40 per cent.

Interrelationship with living circumstances

Given the interdependency with living conditions, we argued that the
confribution of behavioural factors should be studied simultaneously with
that of living conditions (chapter 5.1). We are not aware of other studies
in which this research strategy was followed. From this analysis, we
concluded that both groups of intermediary factors have an important part
of their contribution in common., More than half of the contribution of
behaviour was embedded in the distribution of material conditions,
implying, inversely, that material factors for some part affect health
through unhealthy behaviour.
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It would have been interesting to know to what extent the contribution of
behaviour was embedded in the uneven distribution of psychosocial
stressors too. However, as most stressors were measured among a sub-
sample only, they could not be included in the analyses in chapter 5.1
with health as the dependent variable. Limiting the analyses to the
subsample was not possible either, due to a lack of power, Nevertheless,
in order to obtain insight into the way behaviour is embedded in psycho-
social conditions, we carried out an analysis with behaviour as the
dependent variable (chapter 5.2). Smoking was taken as an example and
related to material and psychosocial but also cultural factors. Whereas
material factors contributed substantially to differences in smoking
(cessation), the results indicate a minor rele for non-materially based
stressors and psychosocial characteristics of the individual (neuroticism,
coping styles). For material conditions, the indicators relating to the
financial situation accounted for most of the effect, whereas housing
conditions and employment status hardly seem important. Psychosocial
and material factors had a large part of their contribution in common,
These findings were similar to the results of chapter 4.3, relating to health
as the dependent variable.

With regard to attitudes and personality, i.e. parochialism, orienta-
tion towards the future and locus of control, only the more external locus
of control of people in the lower strata accounted for part of the observed
differences in smoking, especially smoking cessation.
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Validity of the results

Validity of the results of the empirical studies should be considered
before drawing final conclusions, The possible sources of bias which
coudd threaten the internal validity of the specific studies have already
been discussed in the discussion sections of chapter 4 and 5. They will
now be discussed in a more general way (6.2.1). Moreover, the general-
izability of the results to other popuiations and health indicators will be
explored (6.2.2),

Internal validity

Internal validity refers to the extent to which the results of a study are
valid for the target population (Bouter & van Dongen 1988) which is, in
the LS-SEHD, the sample drawn from the population registries. Several
sources of possible bias might threaten the internal validity of our results.
This relates to non-response, the use of cross-sectional and self-reported
data, and the selection of explanatory factors. These sources of bias will
be discussed below,

Noun-response

The main results of this thesis, relating to the background of health
inequalities, might be biased by non-response if the association befween
socio-economic status and explanatory factors on the one hand, and health
on the other, differs between responders and non-responders. In order to
gain insight into this form of selection bias, mortality and morbidity
(hospital admission and cancer registry) data will in the future be ob-
tained for both responders and non-responders to the postal questionnaire.
A comparison of the gradient in mortality among responders and non-
responders, using a proxy for socic-economic status based on postcode
(Schrijvers 1996), might indicate whether the association between socio-
economic status and health is similar among both groups. However, these
data are not yet available. Currently we have to rely on data indicating
whether the study population resembles the original sample as far as the
distribution of socio-demographic factors and health problems is con-
cerned. The available data suggest that this is indeed the case.

We observed only small differences in response to the postal
questionnaire by socio-economic status as indicated by postcode. This
implies that the total study population closely resembles the original
sample as far as the distribution of socio-demographic factors is con-
cerned. This was confirmed in an additional survey among non-respon-
ders {o the postal survey. A small sample of them (n=239) was ap-
proached for a non-response interview (see chapter 3). Tt appeared that
the non-responders to the postal questionnaire did not differ from the
responders with respect to socio-economic status, nor with regard to
health status (van der Meer et al. 1993). Unforiunately, the numbers
involved in the non-response interview are (oo low to allow for analyses
of the association beltween socio-economic status/explanatory factors and
health.

Differences in response to the oral interview which followed the
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postal questionnaire were e¢ven smaller than in the case of the postal
questionnaire. People from higher and lower socio-economic groups
participated almost equally in the interview. This suggests that the
subpopulation of responders to the oral interview also closely resembles
the original sample as far as the distribution of socio-demographic factors
is concerned. Furthermore, for those factors that were measured in the
postal questionnaire we were able to compare the distribution in the
population of responders to the postal guestionnaire with that as observed
in the subpopulation of responders to the oral interview. We for example
studied the association between smoking and educational level in both
populations (chapter 5.2). The gradient in smoking among the subpopula-
tion appeared to be highly similar to that in the total population. There-
fore we do not expect the results of the studies that were based on the
subpopulation (chapter 4.2, 4.3 and 5.2) to be substantially biased by non-
response to the oral interview.

Despite the simiiarity between the study population and the original
sample with respect to the socio-demographic profile, it is beyond doubt
that certain groups are not represented in the study population. For
example, people who cannot read or write, probably a few percent among
the adult Dutch population (Leseman & de Vries 1990). Overall, how-
ever, we do not expect our results to be substantially biased by selective
non-response.

Cross-sectional data
The empirical studies in this thesis are all based on cross-sectional data.
This yields a potential source of bias.

When assessing the relative contribution of explanatory factors, it is
crucial that the association beiween a risk factor, say smoking, and health
reflects a cawsal effect. Only in that instance can its higher prevalence in
lower socio-economic groups explain health differentials. If a selection
mechanism is operative, i.e. if people’s smoking status depends on their
health status, the higher smoking ratcs in lower socic-economic groups
partly reflect the higher level of health problems in these groups. This
potential bias has already been discussed with respect to the association
between employment status and health (chapter 4.1, 4.4 and 5.1). More-
over, a selection mechanism might be operative in the case of two other
material factors, i.e. deprivation and financial problems: people in ill
health probably might face more financial problems because of higher
expenditures as a result of their illness. We argued, however, that this
would not threaten the validity of our conclusions, as costs as a result of
illness are rather high only for a small proportion of the chronically il
(van Agt et al. 1996). In addition, selection effects might occur in the
case of behavioural factors such as smoking and drinking, as people may
give up these habits because of health problems. We therefore systemat-
ically studied the association between behavioural factors and health
(chapter 5.1). With some exceptions, the most obvious being the associa-
tion between excessive drinking and health status, these associations were
consistent with causal relationships as reported in other studies. Therefore
overall we consider it to be unlikely that-the results are severely biased
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by selection processes. Data on health status as obtained in the follow-up
of the LS-SEHD are necessary to check this, and to ensure that the
association between explanatory factors and health reflects a causal effect.

Not only the association between explanatory factors and health, but also
the association between two or more explanatory factors might be bidirec-
tional. This could have biased the results of the studies on the background
of behavioural factors. The association between behaviour and living
conditions for example might reflect an effect of behaviour on living
conditions rather than the reverse effect. We assumed for example that a
lack of financial means might serve as a source of stress and as such
induce people to smoke. If, however, the reverse mechanism is operative,
i.e. if people have low available incomes because of high expenses on
cigarettes (Marsh & McKay 1994), this would imply an overestimation of
the contribution of living conditions. Whether this effect of behaviour an
living conditions is sufficiently powerful to affect the conclusions of the
studies in chapter 5, should be tested using longitudinal data.

Self-reported data

Relying on self-reported data with respect to health status and explanatory
factors may also provide a potential source of bias. Firstly, we expect the
size of differences in objective health problems (chronic conditions) to be
biased. An additional study using cancer registry data has shown that the
socio-economic gradient in the prevalence of cancer is underestimated
when using data from the LS-SEHD postal questionnaire (Schrijvers et al.
1994). A comparison between data obtained from the postal questionnaire

" on other specific conditions (i.e. diabetes, heart and back complaints, and

COPD) and data obtained from diagnostic questionnaires, supports this
conciusion (Mackenbach et al. 1996). However, this bias in itself does not
threaten our main conclusions, as this thesis is primarily concerned with
the explanation of inequalities in health. Moreover, this bias may be
removed in future analyses using follow-up data on hospital admissions,

The fact that we had to rely on self-reported data might have Ied to an
overestimation of the contribution of some explanatory factors. Firstly,
health problems might affect the reporting of an explanatory factor, for
example in the case where a chronic illness affects a person’s perception
of his housing conditions. Secondly, the reporting of both variables might
be affected by a third factor, such as the personality trait neuroticism
which refers to the tendency to experience negative, distressing emotions.
If this is the case the association between the explanatory factor and
health would simply reflect the effect of a high neuroticism score of the
persons reporting both factors. In both cases the contribution of an
explanatory factor might have been overestimated. This is most likely for
psychosocial conditions, as most of these conditions are formulated in
subjective terms. As we had a measurement of neuroticism at our dis-
posal, the contribution of psychosocial stressors could be assessed when
taking differences in neuroticism into account (chapter 4.3). Their contri-
bution was indeed found to decrease.

General discussion and conclusions



This potential bias might also occur in the case of matetial factors, other
than deprivation, as some of them are formulated in subjective terms
(problems with housing conditions e.g.). This suggests that the contribu-
tion of material factors as assessed in chapter 5.1, which did not include
neuroticism, might have been upwardly biased too. As we expect that the
reporting of behavioural factors is less affected by neuroticism, the
overlap between material factors and behaviowr might also have been
overestimated. To examine the importance of this bias, we carried out an
additional analysis, in which the confribution of material factors was
assessed while taking differences in neuroticism into account. The
analysis was carried out among the subpopulation that participated in the
oral interview, as neuroticism was included in the interview only. Unfor-
tunately, it was not possible to make a distinction between men and
women due to the relatively small numbers, which complicates the
comparison of the results of this additional analysis with the findings
which were reported in chapter 5.1. In Table 6.1, the results of the model
in which neuroticism was controlled for are compared with those of the
model that did not include neuroticism. The results for less-than-"good"
perceived health are presented as an example,

Table 6.2.1 Association between SES and the prevalence of less-than-"good" perceived health, control-
ling for behavioural and material factors separately and simultaneously” : Odds Ratios (OR)
and reduction in Odds Ratios®

confounders® confounders confounders confounders
+ behavioural + material factors + behaviourat and
factors (model 2} material factors
(model 1) (model 3)
reduction OR reduction OR reduction OR
educational behaviour, material behaviour
level! OR OR total (%)° OR total (35)° OR indep. (%6)¢
neuroticism 1 1.00 1.00 1.00 1.00
not 2 209 1.81 26 1.82 25 1.58 22
included 3 1.94 1,55 41 1.66 30 135 313
4 284 223 33 231 29 1.86 24
5 2.82 2.13 38 2325 3t 175 28
6 478 313 44 3,15 43 223 24
7 678 391 50 4.26 44  2.66 27
controlling 1 1.00 .00 1.00
for 2 1.85 [.57 26 L.e7 17 143 22
neuroficism 3 1.82 .44 40 1.60 23 130 32
4 252 197 - 30 2,13 21 L70 24
5 239 1.78 34 204 19 1.57 26
6 421 270 40 3.03 31 21 26
7 541 3.02 41 3,73 29 226 35
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I=high, 7=low (see Data & Methods chapter 5.1 for categories)

Results of logistic regression models, based on subpopulation that participated in the oral
inferview (n=2266)

confounders; age, sex, marital status, religious affiliation, degree of urbanization

percentage reduction of the increased risk estimated in the confounder model

percentage reduction of the increased risk estimated in model 2
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As expected, the contribution of material factors as well as the overlap
between material and behavioural factors decreased when differences in
neuroticism were taken into account. For example when neuroticism had
not been included, material factors accounted for 44 per cent of the
increased risk of the lowest educational group. Their contribution decreas-
ed to 29 per cent after controlling for differences in neuroticism. This
indicates that material factors had around 1/4 - 1/3 of their contribution in
common with neuroticism, implying that the contribution for some part
reflects the effect of a high neuroticism score in lower socio-economic
groups. As a result, material factors now appeared to explain approxi-
mately 30-40 per cent of the increased risk of heaith problems in lower
socic-economic groups, with their contribution being sometimes similar to
and sometimes lower than that of behavioural factors.

This additional analysis suggests that the importance of material
factors relative to that of behavioural factors as assessed in chapter 5.1, as
well as the overlap between both groups of explanatory factors might
have been overestimated. However, neuroticism might not only function
as a common explanation for a high score on material circumstances and
health problems, but probably also as an intermediary between adverse
material conditions and health. The reason is that neuroticism is assumed
to be closely connected fo self-esteem, which might be negatively af-
fected by adverse living conditions. If this is the case, the correction for
differences in nevroticism for some part implies an overcorrection.

However, another possible bias might have led to an underestimation of

~ the contribution of intermediary factors. This relates to the imprecision of

the measurements, The measurements used here are not perfect markers
for the individual’s fife-time exposure to risk factors. Smoking behaviour
for example was indicated by current smoking status, thereby neglecting
the smoking history, Since data on the latter are available in the LS-
SEHD, future analyses should indicate whether accounting for smoking
history alters the conciusions of this thesis. Whether this information bias
has more severely affected the measurement of material conditions as
compared to the measurement of behavioural factors, is of course difficult
to say. Yet we expect material conditions o be less easily captured in a
short questionnaire than behavioural factors, as physical health damaging
aspects of living conditions (such as mould and damp in the house) can
only be crudely indicated in a questionnaire. If underestimation is indeed
more likely for material conditions than for behaviour, the relative
contribution of material factors as well as the overlap between material
factors and behaviour will be underestimated.

In conclusion, the use of self-reported dafa may have led to biases in
different directions of the estimates of explanatory factors. We do not
expect this bias to substantially alter our conclusions that psychosocial
conditions are less important than behavioural and material factors. There
is more uncertainty about the relative contribution of material versus
behavioural factors. Both contribute substantially to inequalities in health,
but it is uncertain which group carries more weight.
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Selection of explanatory factors

Given the aim of assessing the relative contribution of living condifions
and behaviour for inequalitics in health, the selection of explanatory
factors is of course of crucial importance. Smoking for example is an
important determinant of most common diseases and causes of death. If it
had not been included, this would have resulted in an underestimation of
the contribution of behavioural factors. When planning the LS-SEHD, an
inventory was made of the determinants of some specific chronic con-
ditions and causes of death (heart disease, COPD, cancer), perceived
health problems, and iong-term disabilities, all end-points of the LS-
SEHD. Those determinants that were known to be differentially distribut-
ed among socio-economic groups were measured at the baseline. This
resulted in the inclusion of a rather broad range of explanatory factors,
especially as compared to other studies in this field (see chapter 3).

Some variables which were measured in the 1.S8-SEHD were omitted
in this thesis however. This applies for example to dictary habits and the
use of preventive services. Whether the selection of determinants in this
thesis is still an appropriate representation of the relevant lifestyle factors
and living conditions, is difficult to say. The reason is that all studies
focus on rather general outcome measures such as “reporting a chronic
condition’, or ’less-than-"good" perceived general health’, for which a
complete picture of the etiology cannot easily be obtained. In future
analyses, the use of follow-up data on more specific outcome measures,
where the determinanis can be established with more certainty, as well as
the inciusion of a broader set of intermediary factors, should enable us to
obtain a more detailed picture of the background of socio-economic
inequalities in health.

Conclusion

The overview of potential sources of bias as given above, indicates that
the coniribution of living conditions and behaviour as assessed here might
be biased. Whether the sources of bias considered affect our final conclu-
sions as to the relative importance of each set of explanatory factors, is
difficult to say. With respect to psychosocial factors, we see no reason to
seriously doubt the estimation of their importance relative to that of
material and behavioural factors. However, the results indicating the
relative importance of behavioural and material factors should be viewed
cautiously, given the fact that they were found to be almost equally
important and the discussion with respect to the direction of potential bias
was inconclusive. The results should therefore be replicated using more
powerful datasets. Yet despite this uncertainty, we may conclude that
material factors play a substantial role in the generafion of socio-econom-
ic inequalities in health. This conclusion is sufficiently important in itself
given the lack of studies which have directly looked at this issue.

External validity

External validity refers to the extent to which the results of a study might
be gencralized to people who have explicitly not been included in the
sample (Bouter & van Dongen 1988). We will explore the generalizabil-
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ity of our results to the Dutch population as a whole as well as to other
European countries. Finally, we will discuss a somewhat different issue
related to the peneralizability of the results, namely the extent to which
the conclusions might apply to health indicators other than those con-
sidered here.

Generalizability to the Duteh population

Our conclusions cannot automatically be generalized to the Dutch popula-
tion as a whole, given the omission of certain populations in the sample.
This applies in particular to ethnic minorities and the institutionalized
population. As the socio-gconomic distribution of intermediary factors
among people with Dulch nationality is likely to differ from that among
other ethnic groups, we do not expect the results to be necessarily ap-
plicable to ethnic minoritics. The exclusion of the institutionalized
population is far less likely to have affected our conclusions as the
proportion of people who stay in institutions (in the age-group 15-74) is
rather small (Eijkhout & Bieseman 1993).

The question which arises is whether our conclusions may be generalized
to the whole population with Dutch nationality, given the fact that the
study was carried ont in one selected region of the Netherlands, i.e.
Eindhoven and its surroundings. Specific characteristics of that region are
the high percentage of Roman Catholics, as well as the presence of
several industries (Philips, Vblvo/Nedcar). These characteristics could
threaten the generalizability of our conclusions if they affect the as-
sociation between intermediary factors on the one hand and health and
socio-economic status on the other, This is not likely however. Firstly,
there is no reason to assume that the causal associations between inter-
mediary factors and health in the study population differ from those
observed in the rest of the Dutch population affer confounders such as
religious affiliation have been confrolled for. Secondly, the comparison
with the results of other Dutch studies (see chapter 6.1 and 6.3) shows
that the socio-economic distribution of specific risk factors as observed
here is comparable with that in other studies. We therefore expect our
conclusions to apply to the total population with Dutch nationality.

Generalizability fo other Ewropean countries

A similar argument might be applied to the issue of generalizability to
other countries: our conclusions will only be valid in other countries if
the socio-cconomic distribution of intermediary factors and the as-
sociation between intermediary factors and health is similar in other
countries. A recent study on the socio-economic pattern of intermediary
factors shows clear differences between countries (Cavelaars et al. 1995).
As the socio-economic pattern of some behavioural factors, for example
smoking, in Southern European countries is the reverse from that in
Western and Notthern European countries, we do not expect our results to
be generalizable to the former. Whether the results are applicable to other
Western Ewropean and Scandinavian countries should be studied by
making a detailed comparison of the socio-economic distribution of

General discussion and conclusions




162

intermediary factors in these countries as compared to the Netherlands. In
addition, the possibility that the association between intermediary factors
and health differs between countrics should be considered, As self-
perceived health might for example reflect opinions on the value of a
good health, which might differ between countries, the determinants of
the health indicators employed in this thesis are not necessarily the same
in other countries.

Generalizability to other health indicators

Although the studies in this thesis include several indicators, they do not
cover all health aspects. The emphasis was on perceived health problems
as indicated by a single question on the perceived general health status, a
questionnaire on health complaints, and the Nottingham Health Profile. In
addition, the prevalence of chronic conditions was used as an indicator of
health. We used factor analysis to examine which health aspects were
covered by these health indicators (Joung 1996). Factor analysis yielded
two factors which were interpreted as a physical and mental health
dimension, analoguous to the results of a study among renal patients in
which the same health indicators were employed (Essink-Bot 1996). The
measure of chronic conditions, perceived general health and health
complaints appeared to load highly on the physical dimension. The same
was true for most subscales of the Nottingham Health Profile, namely
physical mobility, pain, energy, and to a lesser extent, sleep. Thus the
’emotional reaction’ scale was the only one to load highly on the mental
health dimension. We may thus conclude that the health indicators em-
ployed here merely indicate physical health, in a rather general way.

Whether the results of our studies are applicable to other health indicators
depends on the etiology of these problems. If for example, the deter-
minants of specific health problems differ from those for the more
general measures employed here, we expect this to result in different
estimates of the importance of behavioural factors and living conditions.
For example in the case of lung cancer, of which smoking is the single
most important determinant, the contribution of behavioural factors might
be farger than that found for general measures. This implies that the
conclusions of this thesis are not necessarily applicable to specific physi-
cal or mental health problems.
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The background of socio-economic inequalitics in health:
general discussion

Having discussed the limitations of the empirical analyses, we will draw
final conclusions as to the first and second research question, relating to
the relative importance of living conditions and behavioural factors
(6.3.1). In the second part of this section (6.3.2) the conclusions are
related to the conceptual framework that was specified in chapter 2.1.

A preliminary remark has to be made. The conceptual framework in
chapter 2.1 was developed in preparation to the LS-SEHD and therefore
based on the (international) literature that was published before 1990,
Since then, empirical evidence on the relative importance of several
explanations has accumulated rapidly. This implies that parts of the
overview in chapter 2.1 are out of date. For example, a recent study
confirmed the hypothesis that social mobility does not have a major effect
on health mequalitics (Power et al. 1996), whereas other studies have
shed more light on the role of socio-economic conditions in childhood
(Power et al. 1991, Lynch et al. 1994}, Furthermore, since 1990 several
studies have assessed the relative importance of risk factors involved in
the causation mechanism. The findings of the latter studies will be
discussed below.

In addition to this, new hypotheses regarding the explanation of
socio-economic inequalities in health have been put forward, They
include the idea of the cumulative effect of adverse living circumstances
(Davey Smith et al. 1994, Carrol et al. 1996), the concept of “control’ as
a common explanation for socio-economic inequalities in a broad range
of health problems (Syme 1994), and the idea of a health effect of the
relative position of an individual in the social stratification (Wilkinson
1992, 1994), Some of these will be dealt with in section 6.3.2,

The relative importance of living conditions and behavioural factors
for socio-economic inequalities in health

Relative importance of behavioural factors

In accordance with the prominent role of behavioural risks in the etiology
of most common diseases and causes of death, 30-40 per cent of the
increased risk of health problems in lower socio-economic groups could
be traced to the relatively high prevalence of unhealthy behaviour in these
strata. Although the exact percentage might be different in other studies,
depending on the outcome measure used and the set of behavioural
factors considered, we may conclude from these results that a substantial
part of inegualities in health are due to the fact that people from the
lower socio-economic strata more frequently engage in unhealthy behav-
iour such as smoking. This corresponds with the results of other studies,
most of which relate to inequalities in heart disease (Marmot et al. 1978,
Pocock et al. 1987, Hoeymans et al. 1993). Although not tested, it is
likely that smoking and overweight accounted for most of the contribu-
tion of behavioural factors, given their strong association with health as
well as socio-economic status.
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Whereas most previous studies on the contribution of behavioural factors
included men only, here both sexes were considered. In accordance with
the results of another study (Hoeymans et al. 1993), the socio-economic
pattern of unhealthy behaviour in women appeared to be less consistently
to the disadvantage of lower socio-economic groups than in men. This
raises the question whether the more irregular behavioural pattern might
account for the smaller health inequalitics among women. This should be
tested in future research. Another factor where the socio-economic
distribution differed between both sexes was physical exercise. Our
results indicate the potential importance of this factor for men, but it
appeared less so for women. It should be mentioned, however, that
physical exercise only in leisure time was considered. It might be hypoth-
esized that the lack of physical exercise as observed in lower socio-
economic groups among men in particular, is compensated for by the fact
that they are more frequently employed in physically demanding work,

Background of behavioural differences

The studies in this thesis not only give support for a substantial contribu-
tion of behavioural factors, but also for the idea that behavioural factors
cannot be separated from living circumstances. British authors especially
have frequently stressed the interdependence between behaviour and
living conditions (Macintyre 1986, Whitehead 1990, Graham 1993}, A
few qualitative studies have considered this issue by exploring the way
material living conditions of people in lower socio-economic groups
induce them to smoke {e.g. Graham 1993, 1994}, The results of the
quantitafive analysis we carried out, suggest that this explanation accounts
for a substantial proportion of the higher prevalence of smokers in lower
socio-economic groups. Financial conditions were found to be more
important than other material conditions {adverse housing and neighbour-
hood conditions and employment status) or psychosocial stress-related
factors, Although the analysis relates to one specific behaviowral factor,
namely smoking, it seems likely that a similar mechanism is operative for
other behavioural factors. This applies for example to excessive alcohol
consumption. It might be hypothesized that stress leads to an increase in
alcohol consumption, although available studies show inconsistent results
(Romelsjo et al. 1991). Other behavioural factors such as lack of physical
exercise and dietary habits might also be linked to the financial situation,
but through a different mechanism: the choice for healthy food as well as
for physical exercise might be limited by financial means. Future research
should indicate whether the results we reported for smoking also hold for
other behavioural factors.

We are not aware of studies which explore the interdependency
between behaviour and living conditions in relation to inequalities in
health. We however looked at this issue. We found evidence to suggest
that a substantial part of the contribution of behavioural factors could
actually be traced to the worse material conditions of the lower socio-
economic strata. Due to this overlap the sum of the percentage of inequal-
ities accounted for by each group of factors will exceed 100 per cent.
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It should be mentioned that this result does not diminish the importance
of behavioural factors: our conclusion that people in lower socio-econom-
ic strata are to a large extent less healthy because, for example, they
smoke more frequently, is still valid. When considering this fact, how-
ever, one should realize that the higher prevalence of unhealthy behaviour
leading to inequalities in health cannot be isolated from the conditions
people live in. This has important consequences for policy which will be
explored in section 6.4,

Direct contribution of material conditions

The previous conclusions regarding behavioural differences imply that the
effect of maferial conditions is at least partly established through un-
healthy behaviour, Apart from such an indirect link, we found evidence to
suggest a direct contribution of material factors, i.e. independently of
behaviour.

Firstly, the role of deprivation in the generation of income inequalities in
health should be mentioned. Similar to the results of other studies
(Engbersen et al. 1996), we found high levels of deprivation in the lowest
income groups. As compared to previous studies, our analysis contains a
new element in the sense that we studied the health effect of being
deprived. We not only found evidence for an independent effect of
income, but also for this effect to reflect high levels of basic and sacial
deprivation. Other material conditions, i.e. conditions not so dependent on
income, such as housing and working conditions and employment status,
were also found to contribute to health inequalities independently of
behavioural differences. Given the strong association with health as well
as the steep socio-economic distribution, working conditions seem to be
particularly important, These results reinforce the conclusions from other
studies on the relevance of working conditions for socio-cconomic
inequalities in health (Schrogr & Builinga 1990, Luadberg 1991). Ad-
ditional evidence in support of this hypothesis is provided by the analyses
on the background of the smaller socio-economic inequalities in health
among women (chapter 4.4}, The results suggest that the fact that in-
equalities in women are smaller is related to the relatively low prevalence
of adverse working conditions in women in the lower socio-economic
strata as compared (o men.

The mechanisms by which material factors, independently of behavioural
factors, affect health, were mostly unexplored in this thesis, The biologi-
cal plausibility of a health effect of physical working and housing con-
ditions probably needs no further discussion. Less is known however,
about the way factors such as deprivation, neighbourhood conditions and
employment status might affect health. As indicated in chapter 4.2, the
health effects of deprivation seem to take place through a psychosocial or
behavioural mechanism. This result might be biased however by the fact
that the factors involved in a direct, "physiological” mechanism, such as
inadequate diet, have not been adequately measured here. The psycho-
social mechanism by which deprivation relates to ill health might involve,

General discussion and conclusions




166

for example, self-esteem. Future research studying the plausibility of such
a mechanism will clearly benefit from the inclusion of more direct
measurements of bodily responses indicating stress, and a more direct
measurement of psychological factors such as self-esteem. Moreover, it
should be studied whether the material factors considered here have a
comparable effect on for example mortality or the incidence of diseases.

Relative importance of material conditions

In this thesis, material factors, affecting health status through a direct
route or through behavioural factors, were found to account for around
30-50 per cent of the observed differences in health, This result should be
interpreted with caution, however, given the potential sources of bias as
discussed in section 6.2, For example, after controlling for one of these,
namely the tendency fo complain, the coniribution diminished o around
30-40 per cent. The results nevertheless indicate that the material explana-
tion is at least as important as the behavioural explanation when explain-
ing socio-economic inequalities in health. Similar findings were reported
in a previous Dutch study (Joosten 1995). This seems to support the
conclusion of the Black Report in which material conditions were seen as
the most likely cause of socio-economic inequalities in health (Townsend
et al. 1988). It should be mentioned however, that in the Black Report,
the material explanation was largely defined in terms of poverty {(Vagerd
& Tlisley 1995), whereas our results are based on a wider definition.

Relative importance of psychosocial conditions

So far psychosocial stressors have received less attention than behavioural
and material factors in the debate on socio-economic inequalities in
health, Most empirical studies on the importance of psychosocial factors
originate in the United States. They show that at least some of the
inequalities in health are due to & higher exposure to stressful events and
conditions in lower socio-economic groups, and to the fact that people
from lower strata are more severely affected by stressful events (Kessler
1979, 1980, Adler et al, 1994),

In this thesis too, we found evidence fo suggest that part of in-
equalities in health result from the higher exposure to stresstul conditions
in lower socio-economic groups. Siressful conditions, partly materiaily
based, appeared to underlie 10-15 per cent of the socio-economic in-
equalities in self-perceived health problems. Stressors which should be
conceived as non-material, such as difficulties in relationships or the
death of a loved one, seem to coniribute less to inequalities in health than
materially based stressors. This lessens the importance of the psychosocial
stress explanation as such. It suggests that the psychosocial explanation
should be viewed as part of the material explanation rather than as a
separate mechanism.

Given the fact that most factors which might negatively affect the way
people cope with problems (such as lack of social support, external focus
of control, and less effective coping styles) are more common among
lower socio-economic groups (Sivera van der Sluijs et al. 1996, Ranchor
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1994), we expected the health impact of stressors to be larger in these
groups. Our results suggest otherwise however. A comparison with the
results of other studies suggests that this so-called vulnerability hypothesis
might be applicable to specific stressors only. Further studies should
explore this issue in more detail.

Final remark

As we have previously stressed, the results of the studies in this thesis
should not be considered as a final answer to the question of how socio-
econoinic inequalities in health arise, Apart from methodological limita-
tions as discussed in the previous section, the LS-SEHD is clearly limited
int the degree of detail that can be obtained from it, due to the decision to
study the relative importance of several explanations. This study aim
necessitates the measurement of a very broad range of explanatory
factors. This approach is one of the strengths of the LS-SEHD, as com-
pared to other studies in this field (see chapter 3), but is also a source of
limitation. In other words, it provides a general but rather crude picture
of the background of socio-economic inequalities in health. Attempting to
cover all the background variables relevant to inequalities in health
prevents a more detailed siudy of one specific explanation. Using data
from the LS-SEHD one could for example estimate the relative impor-
tance of working conditions. However if the aim is to explore which
specific working conditions account for the higher prevalence of health
problems, one should carry out a more detailed study focusing on the
working population, and using data which give an in-depth picture of the
exposure to dust, stressors efc.

Despite the refatively crude measures employed in the LS-SEHD,
further analyses using data from this study could yield more information
about the role of specific determinants than provided in this thesis. Future
analyses should for example look at the importance of specific behaviours
such as smoking, aicohol consumption and diet, as well as specific
aspects of working and housing conditions.

Social stratification and health inequalities: some refinements to the
conceptual model

In this section we will propose some refinements to the conceptual model
underlying the empirical studies {chapter 2.1). These refinements reflect
second thoughts which follow from the results of the empirical studies.

In the conceptual model the ’causation explanation’ was represented as an
effect of socio-economic status through the uneven distribution of specific
risk factors. In this thesis, we have quantified the importance of some of
these factors by assessing to what extent inequalities in health could be
traced to the higher prevalence of unhealthy behaviour and adverse living
conditions in lower socio-economic groups. This research strategy fits the
epidemiological research tradition which studies the frequency of health
problems as a function of determinants (Rothman 1986).

Since it is through the specific determinants that the influence of
socic-economic status on health is decided, this conceptualization of the
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causation mechanism is useful when ftrying fo find indications for the
reduction of socio-economic inequalities in health, The drawback of this
conceptualization is, however, that we may neglect the determinant of
primary interest, i.e. socio-economic status {(Link & Phelan 1995). After
all, the access to health-related resources such as material and cultural
factors and knowledge is determined by a person’s position in the social
stratification. The occupational level of an individual for example deter-
mines the working conditions he is exposed to, whereas the financial
means determine the access to housing conditions. Furthermore the social
pattern of behaviour is rooted in socio-cultural differences.

The way social stratification determines the access to health-related
resources has hardly been studied in this thesis, We did study however
the way the proximate determinants are interrelated. This applies in
particular to the interrelationship between living conditions and behav-
iour.

Behavioural fuctors

In the empirical studies the link between social stratification and the
distribution of behaviour was examined by exploring how behaviour was
embedded in living conditions. The findings of our studies indicate that
the sharp contrast between a behavioural and material explanation is false.
This contrast however is frequently made in the scientific and political
debate (cf. for example the Black Report). Socio-economic differences in
behaviour do reflect differences in individuat acting and as such need to
be distinguished from circumstances. However differences in acting do
not necessarily reflect individual cheices (Vagerd & llisley 1995, Evans
& Stoddart 1994). Instead, living conditions play a role in shaping
behavioural differences, and both explanations therefore cannot be
separated. This implies that, when studying the background of socio-
economic inequalities in health, behavioural factors and living conditions
should be examined in relation to each other.

Although in chapter 5 we were able to explain part of the higher preva-
lence of smoking in lower socio-economic groups, another part remained
unexplained. In addressing this issue, we emphasized that future research
should include more determinants. Basicaily however, it remained unclear
how to interpret this ‘unexplained part’. If other determinants had been
included, would we have been able to explain a/f differences? Or does the
‘unexplained part’ indicate that differences in behaviour for some part
reflect free choices, as suggested in the normative argument in chapter
2.27

The fact that the prevalence of smokers differs according to socio-
economic group, indicates that the choice to smoke is partly shaped by
the social structure. If the choice to smoke had not been affected by the
social structure, one would have expected the percentage of smokers to be
randomly distributed, therefore equal in each socio-economic group. This
implies that all differences in hehaviour between socio-economic groups
eventually are likely to be fraceable to the effect of the social siratifica-
tion, directly or through other proximate determinants. This does not
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mean to deny that a certain behaviour may be based on individual choices
independently of the social environment. For example, people within a
certain socio-economic group do not all engage in the same behaviour.
Both in lower and higher socio-economic groups some people smoke,
whereas others do not. Yet differences in behaviour that are systematical-
Iy refated to the socio-economic position are likely to be caused by the
social structure. This argument has imporfant consequences for the
arguments surrounding policy measures to reduce health inequalities.
Does it for example imply that free choice does not play any role in the
generation of socio-economic differences in behaviour? This issue will be
discussed in section 6.4.

Living conditions

In contrast with behaviour, the background of the socio-economic distri-
bution of living conditions has not been further explored. This might be
justified by referring to the normative argument in chapter 2.2, It was
argued that inequalities in health which follow from differences in
behaviour are unjust to the extent that they are determined by factors
which are beyond the control of the individual. The policy framework
therefore prescribes exploring the background of behavioural differences.
Inequalities in health that follow from living conditions were uncon-
ditionally considered to be unjust, implying that there was no need to
further study the background to their distribution,

Yet exploring the way living conditions interact and cumulate during
the life-course, might be useful to further increase our understanding of
the generation of socio-economic health inequalities (Davey Smith et al.
1994). I, for example, an individual ’inherits’ socio-economic features
from his parents (Engbersen 1991), this will have important implications
for policy measures to reduce health inequalities. Exploring these issues
in empirical research is worthwhiie, although it requires a further specifi-
cation of the mechanisms by which socic-economic conditions might
affect each other.

Health inequalities: inextricably bownmd up with social stratification

The above implies that we consider all proximate determinants explaining
inequalities in health to be embedded in the social structure, Thus when
concentrating on the proximate determinants in between socio-economic
status and health, as was done in the empirical studies and the underlying
conceptual model, it should be borne in mind that the distribution of
these determinants is cawsed by the social structure.

The picture that emerges from this is one of health inequalities
being inextricably bound up with social stratification. As long as society
is divided into social strata, and health is a scarce and valued good, socio-
economic inequalities in health will exist {o a certain extent, This is not
to suggest that there is one general factor underlying inegualities in health
as some authors seem to suggest (Hertzman et al. 1994, Evans & Stoddart
1994}. Instead, there are many mechanisms linking health to the social
structure,  Within these mechanisms, behavioural factors and living
conditions and also attitudes and personality interact in a complex way.
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Direct health effect of social stratification

A further refinement to the conceptual model relates to a probably direct
effect of socio-economic status on health. In the conceptual mode! the
socio-economic position is expected to affect health indirectly, that means
through more specific health-related resources such as behaviowr and
living conditions. However, some of the empirical findings in this thesis
also provide evidence to suggest a direct effect of socio-economic status
on health, They relate to the role of income and to that of attitudes and
personality.

Income was found to account for a substantial part of inequalities in
health, both directly and through behaviour. Whereas in the case of for
example, working and housing conditions, the gccess to these resources is
determined by the socio-economic position of an individual, income is
one of the elements that comstifute the position of an individual in the
social stratification (Tax et al. 1990).

Recently, the relative position of an individual within the income
distribution framework, rather than low income in itself has been sug-
gested to affect health, through psychosocial factors such as self-esteem
and social support (Wilkinson 1992a, 1992b). Empirical studies on the
association between income distribution and the average health status of
the population seem to support this view (e.g. Kaplan et al. 1996).
Obviously this hypothesis, and in particular the nature of the detrimental
effects on health, has to be further explored before final conclusions as to
the validity of this explanation can be drawn (Judge 1995, Davey Smith
1996). Yet if this mechanism appears to be operative, it will be social
stratification itself which leads to inequalities in health,

Also our findings with respect to locus of control and neuroticism suggest
that socio-economic status might have a direct effect on health. It is
certain that the concept of socio-economic status carries with it a socio-
cuftural ¢lement. People from higher and lower socio-economic groups
differ from each other with respect to what they do in leisure time, what
clothes they wear, the communication styles they use, the food they like
etc. Although cultural differences, in congrast with income, education and
occupation, do not constitute the position of the individual in the socio-
cconomiic sfratification, they are nevertheless closely linked to socio-
economic positions, More specifically, unequal living conditions are
hypothesized to lead to differences in dispositions, including personality
and attitudes: "shared experiences associated with these positions are
generalized by social learning and shaped infto enduring dispositions”
(Dimaggio 1994, p. 460). The shared experiences include, for example,
material living conditions (House 1981). In particular, job conditions such
as self-direction, seem to be a crucial factor in this respect (Kohn &
Slomeczynski 1990). Also poverty seems an important condition, as some
of the poor have been shown to share a ’culture of poverty’ (Lewis
1966).

Both personality factors and attitudes were distinguished in the
original model. They were expected to play a role in the behavioural
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explanation. In the studies in this thesis we found evidence to suggest the
importance of two of these for inequalities in behaviour. Firstly, focus of
conirol appeared to partly explain the relatively low percentage of people
in lower socio-economic groups who had quit smoking. However, apart
from its effect on health behaviour, it seems likely that the more external
locus of control in lower socio-cconomic groups also contributes divectly
to the higher frequency of health problems in these groups as this factor
has been shown to be an independent determinant of mortality (Seeman
& Lewis 1995). Some authors even suggest that belief in lack of conirol
over one’s own life (i.e. powerlessness) plays a major role in the genera-
tion of socio-economic inequalities in health (Syme & Berkman 1976,
Mirowsky & Ross 1986, Syme 1989). It is assumed to affect health by
increasing the vulnerability to diseases in general, due to an effect on the
body’s defense system (Syme 1989). This therefore indicates a mecha-
nism linking social stratification with mu/fiple disease outcomes.

Besides locus of controf, the higher neuroticism scores of lower
socio-economic groups explained some of the higher smoking rates.
Moreover, we found some evidence that neuroticism affects health
directly. The chapter on psychosocial stressors (4.3) showed that part of
their contribution was biased by the influence of neuroticism on reporting
both stressors and health status. Although not studied directly, this
indicates the importance of this personality trait for the explanation of
socio-¢conomic inequalities in self-perceived health. It suggests that part
of the higher prevalence of perceived health problems in lower socio-
economic groups is due to differences in perceprion between people from
higher and lower socio-economic groups, independent of differences in

- objective health status. This may (partly) explain why we found the gap

between higher and lower socio-economic groups to be smaller for more
objective health problems than for subjective aspects of health. Therefore
these and probably also other orientations that are closely linked to the
socio-economic position, might play a role in the generation of socio-
economic inequalities in health, This suggests another mechanism, not
mentioned in the original conceptual model, by which social stratification
affects health.

Finally, health itsetf might be part of the culture of a socio-econom-
ic group, for example the function of health and illness might differ
between strata. Given the few opportunities for people in {ower socio-
economic groups to control their lives, illness might for example function
here as a legitimation for release from social obligations such as work.
Allernatively being in very good health might function as a status symbol
for people in higher socio-economic groups. This might explain why
people in lower socio-economic groups report worse health, but probably
also plays a role in the demarcation of socio-economic groups as far as
the socio-cultural dividing lines are concerned. Although an extensive
discussion of these mechanisms is beyond the scope of this thesis, it
reinforces the idea that health is also directly linked to social stratifica-
tion.
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Policy implications

This section deals with the third research question concerning the conse-
quences of the results of the empirical analyses for health policy. The
results will be related to the policy framework as specified in chapter 2.2,
in order to determine how socio-economic inequalities in health are to be
judged (6.4.1) as well as to explore the implications for policy (6.4.2).

Socio-economic inequalities in health: unjust and aveidable?

Starting from the principle of maximizing individual freedom of choice,
in chapter 2.2 it was argued that society should strive for equal oppor-
tunities to be healthy. This implies that everyone should have an equal
chance of living a long and healthy life. According to this line of reason-
ing, whether socio-economic inequalities in health are unjust or not
depends on their origins. Inequalities in health which result from differ-
ences in Hving conditions that were not chosen nor controlled by the
individual, are considered inequities and should be reduced. However,
inequalities which result from free, individual choices are not to be
considered unjust, and should in general be accepted, given the high value
attached to individual freedom i this account,

Sometimes policy measures to reduce inequalities in health are
justified on the basis of a public health argument (Mackenbach 1992,
Gunning-Schepers 1994, Vigers 1995), In this line of argument the
underlying rationale of policy to reduce inequalities in health is the wish
to improve public health. Tt is argued that differences in health point at a
considerable potential improvement of the average health status of the
population and should therefore be reduced. If for example, the preva-
fence of chronic conditions in lower and middle socio-economic groups
were as low as in the highest group, the overall prevalence of chronic
conditions theoretically would decrease with around 25 per cent (Stronks
et al. 1993).

Although the public health argument gives the appearance of being
morally neutral, it in fact is not, Because improving the average health
status of the population is the target of this policy, it can be seen as a
variant of the utilitarian principle of the ’greatest good for the greatest
number’. This argument is therefore vuinerable to the critique directed at
the utilitarian conception of justice, namely that the distribution of the
‘good’ is irrelevant as long as the average is optimal. An extensive
discussion of this principle is beyond the scope of this thesis. To a certain
extent however, the utilitarian argument and the liberal argument as
defended here face similar moral questions, in particular with respect to
the justification of interventions in private life,

Given the findings of the empirical studies on the background of
socio-economic inequalities in health, how should inequalities in health be
judged?

Living conditions

Material determinants appeared to be crucial in the generation of socio-
economic inequalities in health. An important part of the inequalities
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could be traced to inequalities in material conditions, including housing
and working conditions, deprivation and employment status. These
conditions clearly affect the opportunities of an individual to be healthy.
Most people who work in health damaging working conditions for
example, do not choose to do so, nor does the presence of financial
problems in the lower income groups reflect a free choice. Theoretically,
the distribution of these resources is amenable to interventions, as they
are the (by-) product of social processes. Therefore a substantial part of
inequalities in health as observed here are unjust.

Although of less importance, psychosocial stressors also explained a part
of the observed inequalities in health. These factors were not considered
in chapter 2.2, as the classification of determinants in that chapier was
based on the traditional classification applied in a2 Dutch policy document
(Tsveede Kamer 1986), in which psychosocial stressors are absent.

The exposure to stressors affects the opportunity to be healthy.
Inequalities in health which follow from a differential exposure therefore
should be considered unjust. The extent to which society can actually
influence the distribution of psychosocial stressors is a matter for discus-
sion, however. On the one hand, it should be recognized that personal
psychosocial conditions too might be shaped by the social structure, for
example when the workplace generates stress. To the extent that the
distribution of these factors are the (by-)product of social processes, they
should be considered unjust. But, as far as psychosocial stressors are
based on personal circumstances such as relationships with others, they
hardly seem amenable to (government) interventions. This might probably
explain why this set of determinants is not mentioned in government
documents. This implies that the social distribution of psychosocial
stressors seems less easily changed than that of material factors. Some of
the inequatities in health that resuit from the higher exposure to psycho-
social stressors are therefore probably unavoidable.

Behaviour

Whereas the moral judgement of inequalities in health which arise from
unequal living conditions is refatively straightforward and the conviction
that these inequalities should be reduced widely shared {Whitechead 1990,
Gunning-Schepers 1994), the moral justification of a policy aimed at
behavioural determinants is far more complex. In this thesis, differences
in behaviour were found to underlie a substantial part of inequalities in
health. Following the argumentis developed i chapter 2.2, these in-
equalities are unjust if differences in behaviour are embedded in the
social or physical environment or in other factors limiting individual
choice. However, behavioural differences based on freely made choices
do not reflect unequal chances. The question upon which the moral
judgement of behavioural differences rests is thus the following: do
differences in behaviour between socio-economic groups reflect fieely
made choices (Klein 1988, Pereira 1993)? To some extent this is an
empirical question. Yet this question has a nrormative component too
refating to the notion of *free will’,
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The empirical data presented in chapter 5 demonstrate that differences in
behaviour such as smoking and alcohol consumption are partly shaped by
material conditions. In addition in section 6.3.2 it was argued that all
systematic differences in behaviour befween socio-economic groups are
likely to be embedded in the social structure. The issue here is the
implication of this statement for the moral judgement of socio-economic
inequalities in health, If all socio-economic differences in behaviour are
shaped by the social structure, does this imply that none of these differ-
ences reflect freely made choices and that all inequalities in health due to
differences in behaviour are considered to be unjust?

The answer to this question depends on the way ’free will’ is conceived.
The notion of free will should be placed in the context of the principle of
positive freedom, introduced in chapter 2.2, and refers to the ability of an
individual to choose his own life plan. It is obvious that there arec many
factors which might limit *free will’. If, for example, someone’s income
is too low to afford a healthy diet, his dietary pattern is not freely chosen.
The same applies to a situation in which someone is unaware of the
health risks of his diet,

If, in this line of reasoning, all factors which affect health behaviour
are seen as constraints of free choice thereby limiting free will, then aff
inequalities in health due to differences in behaviour are unjust. It follows
logically from the normative argument that differences in health are
acceptable only if they result from fieely chosen behaviour. This might
imply that a just distribution of health requires policy makers to promote,
for example, the prevalence of smoking in low socio-economic groups to
become as low as in high socio-economic groups.

However, it might also be argued that whether a certain behaviour
reflects fiee will or not depends on the type of constraint on that behav-
iour. Consider the first example given above, in which someone’s income
is too low to afford a healthy diet. In that case the diet is almost com-
pletely determined by someone’s financial means. Compare it with a
person living on a high income who does not eat healthily because he has
never fearnt to do so. In the second case the dietary pattern seems to
reflect a more autonomous choice than in the first situation. Philosophical
literature provides ideas to further substantiate this argument.

Some philosophers argue that being a member of a certain culfire
does not limit individual choice but instead enables people to choose
(Kymlicka 1991, Raz 1993). By being a member of a certain group,
people will internalize that particutar culture. The cultural norms which
are commeon in that group will be transformed into individual preferences,
and the norms contribute to who people are. The individual, in other
words, might be said to partly derive his identity from that culture, and
individual choices that are shaped by that culture might considered to be
free choices. In this line of reasoning culture should not be conceived as
a factor that limits free choice. On the contrary, the availability of options
to choose from presupposes a cuiture.

Therefore from this point of view, inequalities in health which result
from cultural differences reflect free choices and, given the normative ar-
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gument ouflined in chapter 2.2, should not be considered unjust. This
probably applies to ethnic differences, for example Turkish people, a
minority group living in the Netherlands. The culture that is common to
this ethnic group will generally be seen as constituting their identity, as
compared {o that of Dutch people, and individual behaviour that is shaped
by that culture might be said to reflect autonomous choices. As a result,
inequalities in health between the Turkish and the Dutch which reflect
differences in cultural identity will in general not be considered unjust,

What does this imply for health inequalities which follow from socio-
cultural ditferences? As indicated previously, people in a certain socio-
economic group share a certain lifestyle and cultural norms. Through
fthese they distinguish themselves from other groups. The cultural norms
might therefore be said to constitute the identity of people in different
socio-economic groups as in the case of differences between ethnic
groups. Behavioural choices that fit the culture which is common fo a
specific group might, in this line of reasoning, be considered free choices.

What complicates the moral judgement of socio-cultural differences,
however, is the fact that these differences might have been shaped by
material and other living conditions. Bourdien (1984) for example has
studied the way the dietary pattern of the *bourgeoisie’ differed from that
of the "working class’. He argues that the observed differences reflect the
way people have adapted to their living conditions. A similar argument is
provided by the ’culture of poverty’ theory (Lewis 1966). As inequalities
in health which arise from living conditions should be considered unjust,
inequalities in health which arise from cultural differences that are shaped
by material or other living conditions, are also unjust.

Turthermore, it might be argued that, partly as a consequence of the
interaction between culture and socio-economic inequality, the behaviour
of people in lower socio-cconomic groups is ahnost completely deter-
mined by the cultural norms that are common in these groups. If this is
s0, the claim that culture enables people to choose seems unjustified, as
the individual has no option but to conform to that culture. Smoking in
relation to locus of control might serve as an example. If people in the
lower strata are less inclined to stop smoking because they more frequent-
ly have an external locus of control, and if we assume that this orien-
tation is closely associated with a low soclo-cconomic position, it seems
hardly possible for an individual to depart from the common practice of
smoking. This argument does not apply to all socio-cultural differences
however. In the case of, for example, beliefs and attitudes that define
whai a valuable life would be like, or ideas about what to do in leisure
time, or attitudes towards drinking behaviour, it seems reasonable to
suppose that someone has the option to choose certain behaviour that does
nof fit the cultural norms that are common in his social class.

The above implies that if cultural differences exist independently of
socio-economic disadvantage, and if it might reasonably be argued that an
individual could have chosen otherwise, the resulting behavioural differ-
ences might be said to reflect free choices. This seems to apply to at least
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some cultural differences between socio-economic groups, such as dif-
ferences in dietary patterns or leisure activities. Differences in the pattern
of alcohol consumption might serve as an example. The fact that it is
more common in fower socio-economic groups to drink beer as compared
to wine, is unlikely to be related to (actual) differences in living con-
ditions. Moreover, it seems realistic to suppose that someone has the
option to depart from that common practice. The resulting inequalities in
healith, if any, therefore do not seem to be unjust.

In order to draw a final conclusion as to the unjustice of inequalities
in heaith that arise from cultural differences, we should have information
about for example the extent to which these differences are associated
with adverse circumstances in lower socio-economic groups. It is obvious
that this question cannot easily be answetred. In addition, the choice
between different conceptions of free will is a normative one, and cannot
be made on the basis of scientific reasoning alone. This implies that, so
far, this discussion is inconclusive. Nevertheless, we may conclude that
the higher prevalence of at least some unhealthy behaviour in lower
socio-economic groups might be said to reflect free choices.

Justification of policy measures addressing individual behaviour
What does this imply for policy? Which measures should be taken to
reduce socic-economic differences in behaviour?

Starting from the a priori of equal concern and respect, we shouid
ensure that each person is equally able to work out the life plan he really
wants. This implies that we should fry to prevent socio-economic differ-
ences in behaviour that are rooted in unequal circumstances from arising.
This requires the barriers for free choice, which are most prevalent in the
lower socio-economic strata, to be removed. The government is not
allowed, however, to impose a particular conception of the good life on
people in a certain socio-cconomic group, such as living healthily, or to
forbid behaviour that conflicts with that particular conception. Living
healthily cannot be judged superior to engaging in unhealthy behaviour.
The most government should do is enabling people in all socio-economic
strata to adopt a healthy lifestyle. This implies that health promotion
campaigns should be supportive but should not limit personal cheice
aboui what constitutes the good life. In the line of reasoning outlined
above, differences in behaviour which are rooted in culture independently
of living conditions shouid be conceived as freely chosen differences,
implying that they should, in general, be accepted.

if follows from this that interventions aimed at improving health-
related behaviour in lower socio-economic groups should be aimed at the
determinants of behaviour that restrict free choice. This applies in the
first place to a lack of knowiedge of the health effects of certain behav-
iour. The principle of equal opportunities requires people in all social
strata to be informed about the health effects of, say smoking, or a lack
of physical exercise. Other abstacles to free choice which should be
addressed include material and psychosocial stress-related constraints.
Inequalities in behaviour resulting from living conditions have been
argued to be unjust, and this holds independently of whether these
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conditions directly affect health or affect health through behaviour. The
same applies to a lack of personal skills as far as this is associated with
socio-economic disadvantage. It might hinder people in lower socio-
economic groups to alter their behaviour and should therefore be over-
come, for example by providing social and practical support or by
interventions aimed at buitding up self-esteem.

Given the wish to respect individual freedom, interventions that
interfere with individual choices are, in general, not justified. In chapter
2.2 it was argued that the ideal of positive freedom requires that there is
some area in which an individual is free to decide. Therefore, measures
prohibiting or prescribing certain health-retated behaviour for example,
would be unacceptable to most of us, even if they address differences in
behaviour which are not freely chosen. This is of course conditional. If
individual behaviour harms the health of others, a restriction on indjvidu-
al freedom seems justified. This so-called *harm principle’ for example
underlies the restriction of smoking in public places, in order to protect
non-smokers from the health effects of passive smoking (Jackson 1995).
in addition, in some cases interference with free choice can be justified
on a paternalistic argument, i.e. interference for the individual’s own
good, The wish to show everyone equal respect allows for a so-called
weak form of paternalism in which the individual freedom is only fairly
limited (Beauchamp 1980). Examples are taxation on alcohol and tobac-
co, which might reduce the number of smokers and drinkers in lower
strata in particular. Also restricting availability of cigarettes for people
under 16 might be justified on the paternalistic argument.

Conclusion

To conclude, a substantial part of socio-economic inequalities in health
shouid be considered unjust. This applies to inequalities arising as a result
of material conditions, directly or through behaviour. The same applies to
differences in psychosocial conditions, aithough part of the health in-
equalitics which are rooted in psychosocial conditions are probably
unavoidable. One should not however, be too optimistic about the possi-
bilities to realise equality in material and psychosocial conditions, Dif-
ferences in living conditions which are theoretically amenabie to interven-
tion, might in practice be less easily changed. It is naive for example to
expect income differences as a whole to disappear. Morever, despite
potential policy measures which reduce socio-economic differences, we
know that there will always be an unequal distribution of natural re-
sources, for example intelligence. Therefore socio-economic inequality,
for example with respect to education, will always remain. This implies
that we should strive for equal opportunities to attain health, in the
knowledge that this ideal will never be fully realised.

Furthermore, inequalities in health which result from behavioural
differences should be partly considered unjust. This applies in particular
to differences which result from material barriers to free choice such as a
low income. The extent to which inequalities in health that are rooted in
culture independently of material inequalitics are unjust, is a matter of
discussion. If differences in behaviour which follow from differences in
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culture are secen as reflecting frecly made choices, inegualities in health
arising from these behaviowral differences cannot be considered unjust. If,
however, all determinants of behaviour, including culture, are conceived
as factors limiting free choice, then all inequalities in health which resuit
from behavioural differences should be considered unjust. Some in-
equalities in health that arise as a result of behavioural differences should
also be considered unavoidable, This is the consequence of, firstly, the
fact that some of the underlying inequality in material conditions cannot
be altered, and secondly, the wish to respect individual freedom.

Poli