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1 Introduction

1.1 Socio-economic differences in health

An international phenomenon

Differences in health between socio-economic groups are a major public health pro-
blem. In all European countries for which data are available and for some considerable
time now, rates of mortality and morbidity have been found to be higher among groups
with a lower income, a lower educational level or a lower occupational class!-3. Morta-
lity and morbidity rates have been found to be one and a half to four times higher
among the most disadvantaged, depending on the population studied and the exact
methods used. Moreover, for some countries there is evidence that these differences
have increased during the last decades?.

Studying the causes of these health differences is highly valuable for understanding dis-
ease etiology. It may help to identify risk factors for diseases which will not easily be
detected in other ways. Moreover, it is essential for designing strategies to reduce socio-
economic differences in health. The latter is not only desirable from the point of view
that these differences may, at least partly, be seen as unfairs but also because reducing
socio-economic differences in health offers a good opportunity to improve overall
health of societies at larges.

Possible explanations of socio-economic health differences have been widely dis-
cusseds 78, One important explanation is that these differences are caused by differences
between socio-economic groups in regard to material circumstances (e.g. housing and
physical working conditions), behavioural factors (e.g. smoking and excessive alcohol
consumption), psychosocial stress (e.g. work-related stress), and childhood living con-
ditions (e.g. nuiritional conditions) (i.e. causation mechanism). Another explanation is
that health problems lead to downward social mobility or, in other words, health itself
may affect socio-economic status (i.e. selection mechanism). During the fast decade,
more and more studies, notably in Great Britain?, the Scandinavian countries!®-2 and the
Netherlands>13-15, have tried to quantify the contribution of different factors in the
explanation of socio-economic differences in health. These studies suggest that both
material circumstances, behavioural factors, psychosocial stress and childhood living
conditions can explain, to a certain extent, health differences between socio-economic
groups. The contribution of health selection is generally judged to be small. However,
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the complex mechanisms which bring about the persistent nature of socio-economic
differences around the world as well as over-time are not yet completely understood1s.

An international perspective

During the last decade, socio-economic differences in health have been increasingly
studied within an international perspective23. Several studies have compared the size of
socio-economic differences in morbidity and mortality of different couniries. These
studies showed that the size of these health differences varies between countries.

Different reasons can be distinguished for studying international variations!”8, First,
international comparisons may provide a yardstick to judge the size of socio-economic
differences in one’s own country. If these differences are subsequently found to be
targer, this can be drawn to the attention of researchers and policy makers who will
hopefully give it high priority on their agendas. Another reason is that comparing socie-
ties which differ with respect to national features such as living standards, social poli-
cies, the size of income inequalities or cultural features may shed new light on the way
in which those national characteristics might influence the pattern and magnitude of
socio-economic differences in health. Evidence for these potential effects is difficult to
obtain otherwise. One way in which national characteristics may influence socio-
economic health differences is that they determine the skewness of social gradients in
risk factors for morbidity and mortality. Another way is that they influence the extent to
which health determines socio-economic status. Finally, international comparisons
might be helpful to evaluate whether findings of studies with respect to the explanation
of socio-economic health differences can be extrapolated from one country to another.

The study presented in this thesis aims to compare the magnitude of socio-economic
differences in health indicators between western European countries. It builds upon pre-
vious studies which compared the size of socio-economic differences in morbidity
between countries. Furthermore, it investigates whether there are international varia-
tions in social gradients of risk factors for morbidity and mortality, and whether this can
help to explain international variations in the size of socio-economic health differences.
The study is part of a larger project called "Socio-economic inequalities in morbidity
and mortality: an international comparison". The mortality results of this project have
already been reported by Kunst!s,

In section 1.2, an overview is presented of earlier studies on international variations in
the size of socio-economic differences in morbidity and the size of socio-economic
differences in risk factors. Subsequently, a short description of the present study (1.3)
and the structure of this thesis are given (1.4),

1.2 Previous international comparisons

Socio-economic differences in morbidity
Before the start of this project, several researchers compared the size and/or the pattern
of socio-economic differences in morbidity among adults in different countries!-¥!, For
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these comparisons, data were used from nationally representative health surveys or
other national surveys such as level of living surveys or multi-purpose surveys. The
studies concerned self-reported morbidity and generally focused on relative differences
in morbidity rates between socio-economic groups rather than on absolute differences.
An overview of the studies and related publications is given in table 1.1.

Several studies compared socio-economic differences in morbidity between the Scandi-
navian countries. Karisto and colleagues studied differences in the prevalence of chronic
illness by occupational class!?, educational level'®20 and income?® in Denmark, Finland,
Norway and Sweden using data from the Scandinavian Welfare Study of 1972.
Lahelma and colleagues studied differences in the prevalence of limiting long-standing
illness by occupational class?:2? and educational level212? in Finland, Norway and Swe-
den using data from the Nordic Level of Living Survey of 1986/87. Both studies
showed that the size of these socio-economic differences varied between the Scandina-
vian countries but that the position of the countries varied according to the study, socio-
economic indicator, morbidity indicator, and sex. However, the variations between the
Scandinavian countries were generally small and not statistically significant.

Other studies focused on the question whether socio-economic differences in morbidity
are larger in Great Britain as compared to Scandinavian countries. Vigeré and
Lundberg?425 and Wagstaff et al?6 studied differences in long-standing illness by occu-
pational class in Great Britain and Sweden in 1981 using the British Registrar General.s
scheme. The relative risk for class V versus class I was much smaller in Sweden than in
Great Britain. However, the size of morbidity differences was slightly larger in Sweden
than in Great Britain when the more robust manual versus non-manual ratio22 or the
more sophisticated concentration index?6 were used. Lahelma, Arber and others?’28
investigated the pattein of limiting long-standing illness by occupational class in Great
Britain, Sweden, Norway and Finland using 1986/87 data. They reported that for both
men and women, differences in prevalence rates between high and low classes were
somewhat larger in Sweden and the other Scandinavian countries than in Great Britain.

More comprehensive international comparisons were performed by Kunst et al, and Van
Doorslaer et al. Kunst and colleagues? assessed the size of socio-economic differences
in several indicators of morbidity for a broad range of countries, using survey data from
the 1980s. Although income, occupational class and educational level were used as
socio-economic indicators, only educational level was available for most countries and
was judged to be highly comparable’, Differences in morbidity by educational fevel
among men were relatively small in Great Brifain and Sweden, intermediate in Spain,
the Netherlands, Finland, Norway, Denmark and West Germany, and large in Italy and
the United States. The same international pattern was observed for women, except that
relatively small differences were also observed for Dutch women. Van Doorslaer et al?!
studied the size of income-related differences in perceived general health for men and
women combined for nine countries, using national survey data of 1985-1992. Rela-
tively large differences were reported for the United States and Great Britain, interme-
diate differences for the Netherlands, Finland, Spain, Switzerland and West Germany,
and small differences for Sweden and East Germany.



Tabie 1.1  Overview of earlier studies on international variations in socio-economic differences in self-reported morbidity among adults.

Data source/study Included countries Included Included
- publication SES-indicator miorbidity indicator®
Comparisons between Scandinavian countries
Scandinavian Welfare Study 1972 Norway, Finland, Sweden, Denmark
- Karisto, 1978 Occ, Educ CC
- Lahelma, 1990 Edug, Inc cC
Nordic Survey on Living Conditions 1986/87  Finland, Norway, Sweden
- Lahelma, 1993 QOcc, Educe Among others: LI, LLL, LD
- Rehkonen, 1993 Qcc LI
- Lahelma, 1994 Educ LI

Comparisons between one or more Scandinavian countries and Great Britain

Swedish Survey on Living Conditions 1981 Sweden, Great Britain
General Household Survey 1981 (GB)

- Lundberg, 1986 Occ EI
- Vigers, 1989 Occ LI
- Wagstaf, 1991 Occ LI

Nordic Survey on Living Conditions 1986/87

General Household Survey 1985/1986 (GB)
- Lahelma, 1994 Finland, Norway, Sweden, Great Britain Occ LLI
- Arber, 1993 Finland, Great Britain Oce LLI

More comprehensive comparisons
National surveys of 1980-1992

- Kunst, 1992 Norway, Finland, Sweden, Denmark, Great Britain, Netherlands,  Oce, Educ, Inc Among others: PGH, RDA, LI,
West Germany, Italy, Spain, United States, Canada, Japan LD, height

- Kumst, 1995 Sweden, Denmark, Great Britzin, Netherlands, West Germany, Edue PGH, RDA, LI, LD, height
Italy, United States, Canada

- Van Dooxslaer, 1997 Finland, Sweden, Great Britain, Netherlands, West Germany, Ine PGH

East Germany, Swiizerland, Spain, United States

QOcc = occupational class, Educ = educational level, Inc = income.

PGH = perceived general health, LI = any long-standing illness or health problem, LLI = limiting long-standing health problem, CC = chronic iliness/diseases/conditions,
LD = long-term disabilities, RDA = restrictions daily activities.

%)
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In conclusion, previous studies suggest that the size of socio-economic morbidity dif-
ferences varies between countries, These studies, however, often suffered from serious
limitations. First, most studies only included the Scandinavian countries and Great
Britain!921-2527.28, A disadvantage of focusing on a small number of countries is that
national characteristics that are consistently related to the size of health differences are
more difficult to identify. Second, many studies included only one indicator of morbi-
dity19.22242520.2831 andfor one indicator of socio-economic status?2.2425.27.:283031, The
inclusion of several indicators for morbidity and socio-economic status is preferable
because both concepts cannot easily be measured by a single indicator, Furthermore, the
inclusion of more indicators of morbidity and socio-economic status prevents the results
from being sensitive to comparability problems that are specific for one particular indi-
cator, Third, in the few studies that were more comprehensive??-3(, the comparability of
the morbidity indicators as well as the socio-economic indicators was not always opti-
mal.

Socio-economic differences in risk factors for morbidity and mortality

Only very few studies compared countries with respect to socio-economic differences in
risk factors for morbidity and mortality303236, Most of these focused on behaviour-
related risk factors. Pierce described differences in smoking prevalence by educational
level in Great Britain, Finland, Sweden, Norway and France using survey data from
around 19873233, In all countries, lower educated men and women smoked more than
the higher educated, The largest relative differences in smoking rates between educa-
tional groups were observed for Great Britain and Norway. Sobal and Stunkard** pro-
vided an overview of the relationship between socio-economic status and obesity and
compared developed and developing countries with respect to the direction of the asso-
ciation (negative or positive). In developing countries, higher prevalence rates of obe-
sity were found consistently among the higher socio-economic groups. On the other
hand, in developed countries, consistently higher prevalence rates of obesity among
lower socio-economic groups were observed for women but not always for men.
Helmert et al? studied socio-economic differences in both cigarette smoking, obesity,
hypertension and hypercholesterinentia in East and West Germany, using data from the
carly cighties. For both parts of Germany, higher prevalence rates of risk factors were
found among the lower socio-economic groups, except for hypertension among men in
West Germany. For men, the odds of having two or more risk factors was about equally
large in both parts of Germany. For women, the social gradient was somewhat steeper
for East Germany. Hupkens et al*¢ studied socio-economic differences in drinking pat-
terns in the countries of the European Union using the Eurobarometer survey of 1988.
They observed variations in socio-economic differences in wine and beer drinking
behaviour between countries. In contrast to southern European countries, the higher
educated in the notthern countries consumed wine with meals more frequently and more
often than the less educated. For beer consumption, their results showed a tendency for
a reversed picture, i.e. in the northern countries, beer was consumed more frequently by
less educated people.

Finally, one study focused on variations between countries with regard to socio-
economic differences in height. Height has been shown to be a predictor of morbidity
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and mortality?? and is assumed to reflect childhood living conditions?®. Kunst et al?®
studied the size of height differences by educational level among adults in 5 northern
European countries. In all countries, higher socio-economic groups were on average
taller than lower socio-economic groups. For both men and women, these differences
were relatively large for Denmark and Germany, intermediate for Finland and the
Netherlands, and small for Sweden.

The previous studies which compared countries with respect to socio-cconomic dif-
ferences in risk factors for health often suffered from several problems. The studies
which compared a broad range of countries suffered from comparability problems in the
available data®237, Some studies were aimed at comparing the direction of the associa-
tion rather than the size of the differences® or focused on patterns of behaviour rather
than on the risk taking behaviour. Moreover, the studies for which the comparability
was most optimal included only a small range of countries303s,

1.3 This study

Chjective

As previously mentioned, the present study is part of a larger project called "Socio-eco-
nomic inequalities in morbidity and mortality: an international comparison” which was
conducted between 1993 and 1996 within the framework of an EU sponsored concerted
action!’. Research groups from 16 European countries participated in this project. The
first objective of the concerted action was to give a comprehensive overview of varia-
tions between countries with respect o the size of socio-economic differences in mor-
bidity and mortality. The second objective was to take a first step towards the explana-
tion of international variations in the size of health differences by studying international
variations in socio-econemic differences in cause-specific mortality and in risk factors
for morbidity and mortality, The results concerning socio-economic differences in total
and cause-specific mortality are presented elsewhere'®. This thesis focuses on morbidity
and risk factors for morbidity and mortality.

The research questions addressed in this thesis are:

¢ How large are the socio-economic differences in self-reported morbidity in western
European countries? Are these differences smaller in some countries than in others?

¢ How laige are the socio-economic differences in the prevalence of risk factors for
morbidity and mortality in western Huropean countries? Are these differences smaller
in some countiries than in others?

e What clues do the latter results provide for the explanation of international variations
in socio-economic differences in morbidity and mortality?

This study gives a more compiehensive overview of international variations in the size
of socio-economic differences in morbidity than earlier studies. With respect to interna-
tional variations in the size of socio-economic differences in risk factors for morbidity
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and mortality, this study can be seen as the first comprehensive one. In comparison to
most previous studies, more efforts are made to improve the comparability of the avail-
able data. Below, the comprehensiveness of the study and the methods used to improve
the comparability of the data are briefly discussed.

Comprehensiveness of the study

The size of socio-economic differences in morbidity were estimated for 12 countries
from the north, the west and the south of Europe. Data were obfained from national
health surveys or similar surveys of 1985-1993 and related to men and women aged 20-
74 years, Four different indicators of self-reported morbidity were included, namely
perceived general health, long-term disabilities, chronic conditions and any long-
standing health problem, Moreover, three different indicators of socio-economic status
were used: educational level, occupational class and income. The availability of compa-
rable data related to selected morbidity indicators and socio-economic indicators varied
between the countries involved, as is shown in table 1.2,

Table 1.2 Overview of the availability of morbidity daia by socio-economic status by counfry.

Morbidity indicators Socio-economic indicators

Country Perceived Long-term  Chronic  Any long.standing  Education Qccupation Income
general health disabilities conditions  health problem

Norway X X X
Finland X X X X X
Sweden X X X X X
Denmark X X X X X
Great Britain X X X X X
Wetherlands X X X X X X X
West Germany X X X X X X
East Germany X x X X
Switzerland X X X X
France X X X X
Haly X X X
Spain X X X

The selection of the socic-economic indicators and the morbidity indicators was based
on an extensive inventory made of the availability and comparability of data in national
health surveys or similar surveys of the 16 European countries which participated in the
concerted action. No internationally comparable data on socio-economic differences in
morbidity were identified for Ireland, Belgium, Portugal and Greece.

The size of socio-economic differences in regard to one or more tisk factors for health
was measured for all countries except for East Germany. For the measurement of socio-
economic differences in risk factors, two types of data sources were used (table 1.3).
First, data from national health surveys or similar surveys of 1986-1994 were used for
12 European counfries. For most countries, these data originated from the same surveys
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as the morbidity data and concerned men and women aged 20-74 years. Risk factors
measured with national survey data were smoking and height. Educational level was
used as a socio-economic indicator. Data on other important risk factors such as alcohol
consumption, diet, physical activity, working conditions, and housing conditions were
available in the national surveys of some countrics. However, the availability of inter-
nationally comparable data was too limited to include these other risk factors®. As an
alternative, data were also obtained from an international survey: the Eurobarometer
surveys of 1987-1991. Risk factors which could be studied using these surveys were
excessive alcohol consumption, infrequent consumption of fresh vegetables, overweight
and smoking. Moreover, the use of the Eurobarometer surveys enabled the inclusion of
data on risk factors for Belgium, Ireland and Greece. Educational level as well as occu-
pational class were used as socio-economic indicators.

Table 1.3 Qverview of the included data with respect to socio-economic differences in risk factors
Jor morbidity and mortality.

National surveys Eurcbarometer surveys
Risk factors Smoking  Height Smoking  Excessive alcohol  Infrequent vegetable  Overweight
Country consumption consumplion
Norway X X
Finland X X
Sweden X X
Denmark X X X X X X
Great Britain X X X X X
Ireland X X X X
Netherlands X X X X X X
Belgium X X X X
West Germany X X X X X X
East Germany
Switzerland X X X X X X
France X X X X X X
Haly X X X X X
Spain X X X X X X
Portugal X X X X X
Greece X X X X

Enhancing the comparability

Several authors have pointed out that a number of comparability problems can sirongly
bias international comparisons with respect to the size of socio-economic health differ-
ences, especially those concerning morbidity#9-42. In this study, complete comparability
is not warranted, but the international comparability of the data was at least enhanced as
far as was possible on the basis of the data which were available for the different coun-
tries.
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This was achieved using different methods. First, the analyses were restricted to those
countries for which the survey questions on different morbidity indicators and risk fac-
tors were judged to be highly comparable with respect to the structure and wording of
these questions. More details on this selection will be given in the subsequent chapters
of this thesis. Moreover, the comparability of the measurement of educational levels and
occupational classes was enhanced by recoding individual-level data on education and
occupation according to common classifications for all countries, Finally, the compara-
bility of the results was enhanced by performing all data analyses at the co-ordinating
centre at the Department of Public Health, Erasmus University Rotterdam, the Nether-
lands. Data were analysed for all countries using a standard protocol. The data sets were
created by the country representatives according to highly detailed and standardised
specifications.

Some remaining comparability problems could not be solved such as differences in
general survey characteristics, and remaining differences in the measurement of mor-
bidity indicators, risk factors for health and socio-economic indicators. Many sensitivity
analyses have been performed to evaluate the possible effect of remaining comparability
problems as will be outlined in the subsequent chapters of this thesis.

1.4 Structure of this thesis

Part I of this thesis deals with the first research question. It describes international
variations in the size and pattern of socio-economic differences in self-reported morbi-
dity among 12 western European countries. Three different indicators of socio-eco-
nomic status are analysed separately. Educational level is used as a socio-economic
indicator in chapter 2. Differences in morbidity by educational level are studied for
adult men and women from 11 European countries. In chapter 3, differences in morbi-
dity by occupational class are studied for seven countries. The Erikson-Goldthorpe
social class scheme is applied to data from each of these countries. Results for women
are not included since no international comparable data on occupational class were
available for women. Chapter 4 gives an overview of morbidity differences by income
level in six European countries. The independent impact of income on morbidity is
studied by adjusting the inequality estimates for other socio-economic indicators. In the
last chapter of part 1, chapter 5, a comparison is made of health differences by educa-
tional level and income in East and West Germany detected after unification,

Part I focuses on the second research question of this thesis. It describes international
variations in the size of socio-economic differences in risk factors for 16 different Euro-
pean countries, In this part of the thesis, only educational level is used as an indicator of
socio-economic status. In chapter 6, socio-economic differences in smoking, over-
weight, excessive alcohol consumption and infrequent vegetable consumption are stu-
died for 11 countries of the European Union using the international Eurcbarometer
surveys, International variations in socio-economic differences in smoking are studied
in more detail in chapter 7. Differences between low and high educated groups
regarding prevalence of smoking are studied for 12 countries using national survey data.



10 Infroduction

Chapter 8 describes variations in average height between 10 European countries, and
between socio-economic groups within these countries using national survey data.

Part 111 focuses on international variations in social gradients in risk factors and their
contribution to the size of socio-economic differences in health. In the discussion sec-
tions of the chapters of part I, this contribution is already evaluated to some extent but
superficially and qualitatively. An in-depth quantitative evaluation is made in chapter 9.
Correlations are calculated between international variations in (a) social gradients in
risk factors and (b) socio-economic differences in cardiovascular disecase mortality. This
quantitative evaluation focused on cardiovascular disease mortality since most of the
risk factors included in this study are risk factors for cardiovascular disease rather than
for generic morbidity indicators or all-cause mortality.

In the final chapter, first the results are summarised. Second, the effect of remaining
comparability problems is evaluated and explanations for our findings are given. Third,
the implications of the results for future research and policies with respect to socio-
economic health differences as well as suggestions for future comparative research are
discussed.
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2 Differences in self-reported morbidity by
educational level: a comparison of 11
western European countries

Objective

To assess whether there are variations between 11 western European countries with re-
spect to the size of differences in self-reported morbidity between people with high and
with low educational levels.

Data and methods

National representative data on morbidity by educational level were obtained from
health interview surveys, level of living surveys or other similar surveys carried out
between 1985 and 1993. Four morbidity indicators were included and a considerable
effort was made to maximise the comparability of these indicators. A standardised
scheme of educational levels was applied to each survey, The study included men and
women aged 25 to 69 years. The size of morbidity differences was measured by means
of the regression based Relative Index of Inequality.

Results

The size of inequalities in health was found to vary between countries. In general, there
was a tendency for inequalities to be relatively large in Sweden, Norway and Denmark
and to be relatively small in Spain, Switzerland and West Germany. Intermediate posi-
tions were observed for Finland, Great Britain, France and Italy. The position of the
Netherlands strongly varied according to sex: relatively large inequalities were found
for men whereas relatively small inequalitics were found for women, The relative posi-
tion of some countries, ¢.g. West Germany, varied according to the morbidity indicator.

Conclusion

Because of a number of unresolved problems with the precision and the international
comparability of the data, the margins of uncertainty for the inequality estimates are
somewhat wide. However, these problems are unlikely to explain the overall pattern. It
is remarkable that health inequalities are not necessarily smatlfer in countries with more
egalitarian policies such as the Netherlands and the Scandinavian countries. Possibie
explanations are discussed.
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2.1 Introduction

Many studies throughout Europe have reported a higher level of morbidity and mortality
for people with a lower educational level, occupational status or income level'2, An in-
teresting question is whether the size of these health inequalities varies substantially
between countries. One of the reasons for studying infernational variations in socio-
econontic inequalities is that international comparison enables judgements to be made
on the size of inequalities in health in one’s own country. In addition, comparative
studies of healih inequalities in societies that differ with respect to the size of income
inequalities, national living standards and other potentially relevant aspects, may shed
more light on the causes of socio-economic inequalities in health.

Several international comparisons have foctised on socio-economic inequalities in seif-
reported morbidity. These studies suggested that the size of inequalities in health varies
between countries*!5. Comparative research has, however, until now lacked comprehen-
siveness and often suffered from probiems with comparability of data. More specifi-
cally, previous international studies mainly concerned a few countries, especially the
Scandinavian countries and Great Britain, and most of them included only one indicator
of morbidity. In the few more comprehensive studies®'*!5, the comparability of the
morbidity indicators as well as the socio-economic indicators was not always optimal.

In this study, a more comprehensive view of international variations in socio-economic
inequalities in morbidity is given. As well as the four Scandinavian countries and Great
Britain, we included the Netherlands, Germany, France, Switzerland, Italy and Spain.
The inclusion of a broad range of countries is informative because comparison of more
varied types of societies could provide new insight into the semsitivity of socio-
economic inequalities within different societal contexts. Several different indicators of
morbidity were included in order to cover various aspects of people's health. In addition,
this study paid considerable attention to optimising the comparability of the data of the
morbidity indicators and of the socio-economic indicator, educational level. Finally, for
most countries more recent data from the early nineties were used,

2.2 Data and methods

Data sources and study population

Data were obtained from national health surveys, level of living surveys or similar na-
tional surveys. In this study, only surveys with more than 4000 respondents were in-
cluded. Table 2.1 gives an overview of the 11 countries included, their surveys and the
basic characteristics of each survey. Extensive evaluations were made of the extent (o
which differences in survey characteristics could have biased the international pattern
observed in this study's. The results are summarised in the Discussion section.



Table 2.1

Surveys included in the study.

Country Year Name Number of Excluded Non-response Proxy interviews
respondents  subpopulation rate (%)
Denmark 1986/87 Danish Health and Morbidity Survey 4,753 F 20 no
Finland 1986 Survey on Living Conditions 12,057 13 no
France! 1991/92 Enquéte sur la Santé et les Soins Medicaux 21,586 I 17 no®
West Germany  1984/86 Life and Health in Germany (NHS) 4,790 F 34 no
1987/88 Life and Health in Germany (NHS) 5335 F 29 no
1990/91 Life aad Health in Geomany (NHS) 5311 F 31 no
Great Britain 1991 General Household Survey 19,039 I 15 yes®
Italy 1990/91 Multple Household Survey 132,264 I 11 ves
Netherlands 1891/92 Netherlands Health Interview Survey 11:126 I 43 yes
Norway 1985 Health Survey 10,600 I 21 no
Spain 1987 National Health Interview Survey 27,533 I 10 no
Sweden 1991 Swedish Level of Living Survey 3,306 21 yes®
Switzerland 1992/93 Swiss Health Survey 15,288 1 29 yes*

F = exclusion of foreigners

I =exclusion of institutionalised persons

1

3

The question on the morbidity indicator included in this study was only asked to a subsample of the total number of respondents (n=8,235).
Proxy interviews were used in this survey, but not for the measurement of the morbidity indicator included in this study.
The percentage of proxy interviews for persons aged 25-69 was smaller than 5%.
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The analyses were restricted to non-institutionalised men and women aged 25 to 69
years because this section of the population was included in all surveys. The institution-
alised population could not be excluded in Germany. However, since the number of
institutionalised persons in this age groups was very small (<1.5%) in all countries!s, the
inclusion or exclusion of this subpopulation probably did not affect inter-country com-
parisons of inequality estimates.

Measurement of morbidity

In this study, four indicators of morbidity were included which together covered various
aspects of a respondent's health. In table 2.2 the exact definitions of the indicators and
the number of countries for which the indicators were available are given.

Table 2.2 Morbidity indicators included in the study and the number of countries for which the indi-
cator was available in a comparable way.

Morbidity indicator Number of  Measure of ill-health: % of respondents who ...

countries
Perceived general health 11 consider their present state of health less than good.
Long-term disabilities 6 mention one or more long-term disabilities (6 items: climbing

stairs, walking, carrying 5 kilos, reading newspaper, conver-
sation with more than 2 persons, un-/dressing).

Chronic conditions 5 mention to have suffered from one or more chronic conditions
in the last 12 months (9 conditions: cancer, diabetes mellitus,
respiratory diseases, heart diseases, stroke, liver/gall diseases,
kidoey/furinary tract diseases, stomach/duodenum ulcer,
muskuto-skeletal diseases).

Any long-standing health 4 reply positively to an open question similar to "Do you suffer
problem from any long-standing illness, disease or disability".

Perceived general health was mostly measured by a question very similar to "How
would you judge your present state of health in general?” with five possible response
categories varying from very good to very poor. In Britain and Sweden, however, only
three response categories were used. In addition, subtle differences were present in the
phrasing of the question for different countries; for instance in Spain and Great Britain
the question referred to the state of general health over the last 12 months. Because of
these differences, “less-than-good” health might have referred to a more severe heaith
state in one country than in another country. Since the observed size of health dif-
ferences might be related to the severity of the measured health states, for some coun-
tries inequality estimates were also calculated for “less-than-fair” health or another cut-
off point.

On the basis of an evaluation of the availability and the comparability of the questions
on long-term disabilities, seven disability items were selected. The selected items,
which referred to different aspects of physical functioning, were considered to be fairly
comparable and available for at least four countries. One item (can you run 100 metre?)
was excluded since it dominated the prevalence rates and because it referred to a clearly
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less severe form of disability than the other items. We restricted the analysis to those
countries for which at least four of the six remaining disabilities were available, Addi-
tional analyses showed that the estimates of socio-economic inequalities in the total
group of disability items were not sensitive to the inclusion or exclusion of the disabili-
ties which were missing in some of the countries's,

On the basis of an evaluation of the availability and the comparability of the questions
on chronic conditions, we decided to include only those surveys in the analyses which
used a question in which the respondents have to indicate, for each condition separately,
whether they have suffered fiom the condition during the last 12 months, From the sets
of conditions for which data were available in the different countries, we selected nine
chronic conditions which together covered a broad spectrum of sonditions and which
were available for most or all countries. The description of some of the selected chronic
conditions was certainly not identical in each survey. However, it was found that the
estimates of the magnitude of health differences by education for the total group of nine
chronic conditions were not sensitive to the inclusion or exclusion of these specific con-
ditions!s,

The indicator used to elicit any longstanding-health problem was based on one straight-
forward question (see table 2.2) which did not show substantial differences between
countries.

Measurement of educational level

In all countries, educational level was measured as the highest level of education a per-
son has achieved/completed. In all countries this highest level was based on information
on general educational as well as on vocational training, The national educational levels
were re-grouped into five standard hierarchic levels: (1) no education compieted, (2)
first level (primary school), (3) secondary level (first phase), (4) secondary level
(second phase) and (5) third level, which included university and other forms of higher
educationt”.

Unfortunately, the available data did not permit us to distinguish the lowest three levels
for each country. Therefore, three broad levels were distinguished: third level, secon-
dary level: second phase, and all lower levels.

Figure 2.1 shows the distribution of the population over these three levels for men and
women, respectively. The educational distribution of the Scandinavian countries, Den-
mark, the Netherlands and Great Britain are fairly similar with the exception of women
from Norway who on average have a relatively low educational level, Although their
relatively low education level seems to be an artifact of the available data, no explana-
tion was found for this deviation. The educational distributions in France, Italy and
Spain were more skewed than in other couniries. The relatively low percentage of per-
sons belonging fo the two highest educational groups in France is caused by the re-
stricted number of persons who complete their educational level with an examination.
The deviant educational distribution for Switzerland reflects the particular structure of
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the educational system in that country which is characterised by the considerable im-
portance given to part-time vocational training. Since all persons who followed this type

of training are assigned to secondary level (second phase), this level is much larger in
Switzerland than in the other countries.
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Fig. 2.1 Distribution of the survey population over three educational levels, for men and women aged
25-69 years.

Measurement of the size of inequality

The size of morbidity differences between educational groups was measured by means
of a regression based index: the Relative Index of Inequality (RIT). This index is used
earlier to measure socic-economic health inequaliticsi+18, It does not only take into ac-
count differences in morbidity between educational groups but also the distribution of
the population over the educational groups. Advantages of this index are that each edu-



Data and methods 21

cational group is taken into account separately and that only health differences are
measured which are systematically related to education.

For the calculation of the RII, the socio-economic status (SES) of each educational
group was quantified as the relative position of that group in the educational hierarchy.
This continuous measure of SES was related to morbidity rates by means of regression
analysis, Since the morbidity indicators were defined in a dichotomous way, logistic re-
gression was applied. Adjustment for age was made by including a nominal variable
representing 5-year age groups into the model. Exponentiation of the regression coeffi-
cients results in an odds ratio. The interprefation of this measure is the ratio of the odds
for having the health problem for those at the bottom of the educational hierarchy as
compared to those at the top. More details about this index can be found elsewhere!920,

Application of the RII requires the availability of a strictly hierarchical and reasonably
detailed educational classification. All countries met the requirement of a hierarchic or-
dering of educational categories. The second requirement was not completely fulfilled
since the lowest three educational groups were combined. This might have biased the
results, especially when a large section of the population has attained only lower secon-
dary school or less. This applied to France, Spain and Italy. Therefore, for these coun-
fries we evaluated whether the inequality estimates changed when a further distinction
was made within this broad lower group. The results are reported in the next section.

The regression model assumes a linear relationship {after logistic transformation)
between level of education and the prevalence of a health problem, This assumption was
checked for all countries. Non-linearity was observed for Finland only. This non-
linearity was characterised by lower than expected morbidity rates in the highest educa-
tional group. Because this highest group was relatively small, this deviation is of minor
importance.

2.3 Results

Results will be discussed for men and women separately. Tables 2.3 and 2.4 give the
prevalence rate and the size of morbidity inequalities for men and women respectively.

Men

The prevalence rate of less-than-good health for men from Denmark, France, Italy, the
Netherlands, Norway and Sweden was approximately 20 perceat (table 2.3). Relatively
high prevalence rates were observed for Finland, Germany, Spain and Great Britain, and
a low overall prevalence rate was observed for Switzerland. Differences in overall
prevalence might be real or they may be artificial, e.g. due to subtle differences in sur-
vey questions on perceived general health. In the latter case, less-than-good health
might refer to a more severe health state in one country than in the other. Since the size
of inequality might be related to the severity of the health problem, the size of inequality
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was also calculated for a neighbouring cut-off point for each of the above mentioned
five countries with a deviant overall prevalence rate.

In table 2.3, the countries are ordered according to the observed size of inequality in
perceived general health. The RII for less-than-good health was largest in Norway,
Sweden, the Netherlands and Denmark while the smallest inequalities were found for
Switzerland, Germany and Spain. The results concerning the neighbouring cut-off point
for five of the countries showed that a more severe definition of perceived general
health results in somewhat larger morbidity inequality estimates. The international
position of the five countries was, however, not substantially changed by the choice of
the alternative cut-off point. The RII for countries with a high international position was
approximately twice as large as for the countries with & low position. The confidence
infervals of the RII’s were very large and only the intervals for the countries at the
extreme positions did not overlap.

The percentage of men who meationed one or more disabilities ranged from 7.8 to 17.9,
A part of this difference was due to the fact that the number of included disabilities per
country ranged from four to six. As is explained in the Data and methods section, the
observed size of inequalities in health in a country is probably not largely influenced by
the omission of one or two disability items. Inequality estimates were highest for Nor-
way and the Netherlands, followed by Finland and Germany. Small inequalities were
observed for Denmark and Switzerland. The international pattern that was observed for
less-than-good health was somewhat different, notably for Germany and Denmark,

For the indicator chronic conditions, the prevalence roughly ranged from 20 to 30 per-
cent. The inequality estimates were highest for men from Sweden, followed by Italy,
while the smallest inequalities were found for the Netherlands, Germany and Spain.
Some of the results for this indicator were not in line with the results for less-than-good
health, notably the position of the Netherlands.

The prevalence rate of any long-standing health problem for men from Denmark, Great
Britain and the Netherlands was about 30 percent or more. Again, a higher prevalence
rate was found for Finland. The RII estimates for these countries were not clearly dif-
ferent from each other, and their confidence infervals largely overlapped. This con-
trasted with the results for perceived general health, for which smaller differences were
found for Great Britain than for the Netherlands and the Scandinavian countries.

Women

The results for women (see table 2.4) corresponded fairly well to that of men: relatively
small inequalities were found for Switzerland, Germany and Spain, and large inequali-
ties for Norway and Sweden. The major differences were the relatively small inequal-
ities among women in the Netherlands and the large inequalitics among women in
Denmark. The international patterns of inequality estimates for the different morbidity
indicators were reasonably well in line with each other.



Table 2.3

The prevalence rate, the RII and the 95% confidence interval for perceived general health (less-than-good health, less-than-fair heaith or other
cut-off point*), long-term disabilities, chronic conditions and any long-standing health problems, per country. Men, aged 25-69 years.

Perceived general health Long-term disabilities Chronic conditions Any long-standing health problem
Country Prevalence RII Prevalence RII Prevalence RII Prevalence RII
rate rate Tate rate
Norway 21.2 6.98 (4.55-10.7) 9.6 5,40 (2.87-10.2)
Netherdands 208 542 (4.03-7.29) 8.4 3,76 (3.67-9.00) 19.5 251 (187-3.36) 30.8 2.18 (1.71-2.78)
Sweden 220 4.84 (3.09-7.57) 321 3.87 (2.65-5.64)
Denmark 19.8 4.60 (2.76-7.66) 7.8 2.92 (1.36-6.26) 31.2 2.39 (1.57-3.64)
Finland 40.9 4.45 (3.37-5.88) 17.9 3.48 (2.40-5.05) 42.1 2.28 (1.74-3.00)
*7.4 4.70 (2.67-8.29)
Italy 20.0 436 (3.79-5.01) 24.7 3.27 (2.89-3.70)
France 2.1 4,23 (2.55-7.03) :
Great Britain 316 406 (3.24-5.10) 34.0 2.09 (1.68-2.60)
*0.7 4.36 (3.01-6.32}
Switzerland 13.2 3.09 (2.26-4.24) 10.9 192 (1.37-2.70)
*70.7 1.53 (1.22-1.92)
Spain 28.8 274 (2.11-3.55) 30.4 2.12 (1.64-2.74)
*7.2 3.33 (1.99-5.59)
West Germany' 54,1 2.25 (1.81-2.79) 13.6 3.34 (2.01-5.55) 27.9 2.39 (1.85-3.10)
*13.7 2.86 (2.08-3.93)

i

Data on perceived general health and chronic conditions were obtained from the NHS of 1987/88 and 1990/91. Data on long-term disabilities were obtained from the NHS

of 1984/86.



Table 2.4

The prevalence rate, the RII and the 95% confidence interval for perceived general health (less-than-good health, less-than-fair health or other

cut-off point*), long-term disabilities, chronic conditions and any long-standing health problems, per country. Women, aged 25-69 years.

Perceived general health Long-term disabilities Chronic conditiens Any long-standing health problem
Country Prevalence RII Prevalence RII Prevalence RII Prevalence R
rate rate Tate rate
Sweden 233 7.27 (4.55-11.6) 377 3.4] (2.35-4.95)
Denmark 228 6.80 (3.95-11.7) 9.3 8.81 (3.61-21.5) 32,6 3.59 (2.29-5.61)
Norway 233 476 (2.92-7.73) 12.2 4.43 (2.23-8.79)
France 30.0 4.18 (2.82-6.21)
Great Britain 377 4.02 (3.24-4.98) 337 1.82 {1.46-2.26)
/1.6 3.92 (2.76-5.56)
Finland 41.5 3.86 (2.93-5.09) 19.4 3.71 (2.57-5.36) 429 2.00 (1.53-2.61)
*6.5 3.08 (1.72-5.53)
Netherlands 22.0 3.51 (2.59-4.75) 12.1 445 (2.91-6.80) 22.1 1.58 (1.17-2.13) 2.9 1.19 (0.92-1.53)
Spain 38.7 3.32 (2.47-4.46) 43.0 2,00 (1.51-2.64)
*06 4.90 (2.58-9.33}
Ttaly 25.6 3.14 (2.75-3.59) 27.1 2.42 (2.12-2.76)
Switzerland 155 2.72 (2.03-3.64) 9.7 2.1% (1.49-3.03)
*73.5 2.81 (2.20-3.59)
West Germany' 55.7 2.51 (1.99-3.17) 19.4 4,08 (2.59-6.44) 303 1.56 (1.19-2.05)
*15.0 2.14 (1.56-2.94)

H

Data on perceived general health and chronic conditions were obtained from the NHS of 1987/88 and 1990/91. Data on long-term disabilities were obtained from the NHS

of 1984/86.
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Additional analysis

Because the percentage of persons belonging to the lowest educational level was very
large in France, Spain and Italy, we evaluated whether the RI{ estimates changed when
the lowest educational group was divided into {wo hierarchical groups. The results are
shown in table 2.5, For men and women, the changes in inequality estimates for Spain
and Italy were negligible. The inequality estimates for men and women in France
decreased when more educational categories were distinguished. However, France re-
mained close to the international average,

Table 2.5  The RH and the 95% confidence interval for less-than-good perceived health and chronic
conditions for France, Italy and Spain by sex, using 3 or 4 educational levels,

Country # educational categories Perceived general health Chronic conditions
Men
France 3 423 (2,55.7.03)
4 353 (2.39.5.21)
Tiaty 3 436  (3.79-5.01) 327 (2.89-3.70)
4 4.30 (3.84-4.82) 3.15 (2.84-3.49)
Spain 3 274 (2.11-3.35) 212 (1.64-2.74)
4 269 (2.17-3.35) 205 (1.66-2.55)
Women
France 3 4,18  (2.82-6.21)
4 362 (2.66-4.93)
Ttaly 3 3.4 (2.75-3.59) 242 (2.12-2.76)
4 327 {2.93-3.65) 2.59 (2.32-2.89)
Spain 3 132 (247-4.46) 200 (1.51-2.64)
4 3.53 (2.77-4.49) 1.69  (1.35-2.13)

2.4 Discussion

Summary of the findings

In this study, morbidity differences according to education were studied for 11 countries
from the northern, the western and the southern parts of Europe. For almost all coun-
tries, two or more indicators of morbidity were included. Differences were measured
using the RI1,

The size of morbidity differences was found to vary substantially between countries.
There was a tendency for inequalities to be relatively large in Sweden, Norway and
Denmark. Intermediate inequalitics were observed for Finland, Great Britain, France
and Ifaly, and relatively small inequalitics were found in Spain, Switzerland and
.Germany. The international pattern of the size of health inequalities varied between
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sexes and between morbidity indicators. For example, health inequalities in the
Netherlands were found to be relatively large for men but relatively small for women.
Another example was that relatively small inequalities were found for less-than-good
health for men and for women from Germany whereas intermediate inequalitics were
found for long-term disabilities.

When the RII is used, a larger inequality estimate for one country than for another can
be attributed to a larger effect of education level on morbidity and/or fo larger inequali-
ties in educational level in these countries'®?, To disentangle these two componenis,
additional analyses were performed (results not shown). The results suggested that the
international variations found in this study are due to variations between countries in the
effect of education on morbidity and not to variations in the size of inequalities in edu-
cation itself's,

International comparability of the data

Much attention was paid to the international comparability of morbidity indicatois.
Cross-national comparisons were only made for morbidity indicators which were highly
comparable as judged against the structure and the wording of the respective survey
questions. However, some remaining comparability problems could not be avoided.
Analyses in which the results were evaluated (e.g. evaluation of a different cut-off point
for perceived general health) suggested that the international positions of countries that
were observed in this study were robust!s,

The surveys included in this study differed in some general characteristics. In fable 2.1
the major survey characteristics were mentioned. If inequality estimates are sensitive to
these survey characteristics, the comparability of the inequality estimates for the dif-
ferent countries will be reduced. Non-response rates bias health inequality estimates if
they are related to SES and, given SES, to health status. There are indications that
response rates are lower among lower socio-economic groups and among less healthy
people. This could imply that non-response might lead to an underestimation of health
inequality estimates. The higher the percentage of non-response the larger this underes-
timation may be, The same applies to the exclusion of foreigners. Another survey cha-
racteristic which might bias the results is the use of proxy interviews. Sensitivity analy-
ses using data from the Dutch survey showed that the use of proxy interviews was
related to SES, and that their use might underestimate morbidity levels in persons with a
low SES to a larger extent than morbidity levels in persons with a high SES!6, A final
aspect which could affect the results relates to differences in the year when the survey
was carried out, which varied between 1985 and 1993. If there is a trend towards
increasing inequalities in countries with relatively old surveys, the inequality estimates
reported in this study will be smalier than the inequality estimates found if more recent
data had been used. For Spain and Norway, which have relatively old surveys, some
evidence is available suggesting that inequalities are increasing over timels,
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The question is whether these differences in survey characteristics might explain some
of the international variation in the size of health inequalities, and more specifically the
relatively small inequalities in Spain, Germany and Switzerland which were observed in
this study. This indeed cannot completely be excluded. For instance, the size of heaith
inequalities in Swifzerland and Germany might have been underestimated because of
the relatively high non-response rate and in case of Germany, also because of the exclu-
sion of foreigners (approx. 8% of the German population). The size of health inequali-
ties in Spain might have been larger if 2 more recent survey had been used. However,
there are also surveys with similar general survey characteristics which show large so-
cio-economic inequalities in morbidity, for example the Dutch and Norwegian surveys.

Taking into consideration the large confidence intervals around inequality estimates and
the remaining problems with the comparability of the available data, the exact interna-
tional position for most countries is uncertain. However, these problems are unlikely to
explain the overal! pattern, including the finding that egalitarian countries like the Scan-
dinavian couniries and the Netherlands do not have smaller inegualities in self-reported
morbidity than other countries.

This is remarkable since it does not agree with the expectation that these inequalities are
smaller in counfries with more egalitarian socio-economic and other policies, such as
the Scandinavian countries and the Netherlands. The 'Scandinavian welfare model™!
resulted in, among others, a high share of state expenditures on social affairs and gene-
rous unemployment and disability benefits in the 1980's?2, This has contributed to the
fact that in the 1980 both the Netherlands and the Scandinavian countries have smaller
income inequalities than any other country included in this study?3, In addition, disad-
vantaged population groups in these countrics have, as in Great Britain, virtually free
access to high-quality medical care®, Sweden's egalitarian socio-economic policies date
back to the 1930's, while those in Norway, Denmark, Finland and the Netherlands were
developed in the post-war period?!.

Comparison with previous international studies

The results of previous international comparisons with respect to health inequalities
according to educational level partly agree with our study. Lahelma et ali®.13 compared
the size of inequalities in limiting long-standing illness for men and women from Swe-
den, Norway and Finland, Interestingly, their comparison was based on the same survey
carried out in each of the three countries: the Nordic Level of Living Survey 1986-87
(the Finnish part of that survey is also used in the present study). Using these highly
comparable data, Lahelma et al also observed somewhat larger (relative) inequalities for
men from Norway and Sweden than for men from Finland. Inequalities among women
were largest in Sweden. As in our study, the differences between the Scandinavian
countries were small and not statistically significant,

Kunst et al'* compared a broader range of countries using several indicators of morbi-
dity, based for most countries, on national surveys carried out in 1986/87. They
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observed for men and women approximately the same relative position for the Nethet-
lands, Denmark and Great Britain as was observed in the present study. This is not sur-
prising since the data for these three countries were elicited from the same surveys,
atbeit often from an earlier survey year. Other results of their study, however, were not
completely in line with our results.

One of the discrepancies relates to the position of Italy and Germany, for which Kunst
et al observed relatively large health inequalities according to education, rather than the
intermediate and small inequalities observed in the present study. This discrepancy is
probably related to the measurement of morbidity, Kunst et al included only one mor-
bidity indicator for these countries. For Ttaly, a morbidity indicator was used which in-
dicated whether persons were restricted in their daily activities, such as going to work
during the last fourteen days, Socio-economic inequalities detected from this indicator
can be strongly determined by (international variation in} exogenous factors such as the
economic and social determinants of work absence. In the present study, two more ge-
neral indicators of morbidity were used, i.e. perceived general health and the prevalence
of chronic conditions. For Germany, Kunst et al used a measure of the prevalence of a
few specific long-term disabilities. The problem with the use of this indicator was that it
had a low prevalence rate which resulted in very wide confidence intervals around the
inequality estimates. In the present study, more stable inequality estimates could be
made for this indicator and, in addition, two other morbidity indicators.

Another discrepancy relates to Sweden, for which Kuanst et al found somewhat smalier
inequalities than our study showed. Inequalities in Sweden were found to be approxi-
mately as large as in Great Britain, In an extensive evaluation, we found that the dis-
crepancy was related to the choice of the survey for Sweden: i.e. the Survey of Living
Conditions from 1981 and 1988 used in the study of Kunst et ai, and the Level of Living
Survey of 1991, a panel study, used in the present study. After re-analysing the data
from these two surveys with precisely the same statistical methods, health indicators
and socio-economic indicators, we found somewhat larger inequality estimates with
data from the Level of Living Survey.,

In conclusion, the results of previous international comparisons on morbidity dif-
ferences according to educational level agree only in part with the results of the present
study. The discrepancies that are observed underline the need to include different mor-
bidity indicators in comparisons between countries. They, in addition, emphasise that
the use of a different survey might lead to somewhat different results for a specific
country. For Sweden as compared to Greal Britain, larger inequalitics were observed in
data from the survey used in this study as well as the surveys used by Lahelma et al, but
equally large inequalities were observed in the survey used by Kunst et al. It is impor-
tant to note, however, that despite this uncertainty about Sweden's international position,
it cannot be considered low from a wider international perspective.

Some other international comparative studies have used occupational class and income
level as indicators of socio-economic status. Since different socio-economic indicators
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refer to different aspects of a person’s socio-economic status and vary to the extent in
which they are influenced by health, it could be questioned whether the same results
would be obtained by using occupation or income as socio-economic indicators, Only
three earlier comparisons focused on inequalities in morbidity according to occupational
class. The results of these studies corresponded fairly well with this study on educa-
tions812, For example, in a re-analysis of data presented by Vigerd and Lundbergs,
Wagstaff et al found slightly larger inequalities for Sweden as compared to Great Brit-
ain3. The international pattern for income seems to be different. Doorslaer et ai'* com-
pared nine countries with respect to the size of differences between income groups in
perceived general health for men and women combined, using data from national sur-
veys from 1985 to 1992, For the Netherlands, Great Britain and Sweden, the same sur-
vey was used as in the present study, although often from an earlier survey year. Rela-
tively large inequalitics were reported for Great Britain, intermediate differences for the
Netherlands, Finland, Spa