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1 Introduction 

1.1 Socio-economic differences in health 

An international phenomenon 
Differences in health between socia-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 classl-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 pmily, be seen as unfair' but also because reducing 
socio-economic differences in health offers a good 0pp0l1unity to improve overall 
health of societies at large'. 

Possible explanations of socia-economic health differences have been widely dis
cussed'·7.'. One imp0l1ant 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. nutritional 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 last decade, 
more and more studies, notably in Great Britain9, the Scandinavian countries lO-" and the 
Netherlmlds,·1J-15, have tried to quantify the contribution of different factors in the 
explanation of socia-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, 



2 Introduction 

the complex mechanisms which bling about the persistent nature of socio-economic 
differences around the world as well as over·time are not yet completely understood!6. 

An international perspective 
Duling the last decade, socio-economic differences in health have been increasingly 
studied within an international perspective,,3. Several studies have compared the size of 
socio-economic differences in morbidity and mOltality of different countries. These 
studies showed that the size of these health differences valies between counmes. 

Different reasons can be distinguished for studying international vmiations!7,!8. First, 
international compalisons 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 
larger, this can be drawn to the attention of researchers and policy makers who will 
hopefully give it high pliolity 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 mOltality. Another way is that they influence the extent to 
which health detelmines 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 intemational varia
tions in social gradients of risk factors for morbidity and mortality, and whether this can 
help to explain intemational 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 iniemational comparison". The mOltality results of this project have 
already been reported by Kunst!'. 

In section 1.2, an overview is presented of earlier studies on intemational valiations in 
the size of socio-economic differences in morbidity and the size of socio-economic 
differences in risk factors. Subsequently, a shOlt description of the present study (\.3) 
and the stmcture 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 
ofsocio-economic differences in morbidity among adults in different countries!9·3!. For 



Previous international comparisons 3 

these comparisons, data were used from nationally representative health surveys or 
other national surveys such as level of living surveys or muiti-plllpose 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!9, educationalleve[19.20 and income'O 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'!," and educationallevel'!,23 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. Vagerii and 
Lundberg"'" 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 ratio'4," or the 
more sophisticated concentration index" were used, Lahelma, Arber and others27,28 
investigated the pattern 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 ai, 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 comparableJo• Differences in morbidity by educational level 
among men were relatively small in Great Britain 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 a[3! 
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, intelme
diate differences for the Netherlands, Finland, Spain, Switzerland and West Gelmany, 
and small differences for Sweden and East Germany. 



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

Data source/study 
- publication 

Comparisons between Scandinavian countries 

Included countries Included 
SES-indicator' 

Scandinavian Welfare Study 1972 Norway, Finland, Sweden, Denmark 
- Karisto, 1978 
- Lahe1ma, 1990 

Occ, Educ 
Educ, Inc 

Nordic Survey on Living Conditions 1986/87 Finland, Norway, Sweden 
- Lahelma, 1993 
- Rahkonen. 1993 
• Lahe1ma, 1994 

Occ, Educ 
Oee 
Educ 

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 
- Vagero, 1989 
• Wagstaf, 1991 

Nordic Survey on Living Conditions 1986/87 
General Household Survey 198511986 (GB) 

• Lahe1ma, 1994 
• Arbor, 1993 

More comprehensive comparisons 
National surveys of 1980-1992 

- Kunst, 1992 

• Kunst, 1995 

- VanDoorslaer, 1997 

Oee 
Oee 
Oee 

Finland, Norway, Sweden. Great Britain Occ 
Finland, Great Britain Occ 

Norway, Finland, Sweden, Denmark, Great Britain, Netherlands, Occ, Educ, Inc 
West Germany, Italy, Spain. United States, Canada, Japan 
Sweden, Denmark, Great Britain, Netherlands, West Germany, Educ 
Italy, United States, Canada 
Finland, Sweden, Great Britain, Netherlands, West Germany, Inc 
East Germany, Switzerland, Spain, United States 

Occ =: occupational class, Educ "" educational level, Inc =: income. 

Included 
morbidity indicato2 

cc 
CC 

Among others: LI, LLI, LD 
LI 
LIT 

LI 
LI 
Ll 

LLI 
LLI 

Among others: PGH, RDA, LI, 
LD, height 
PGH, RDA, LI, LD, height 

PGH 

PGH =: perceived general health, LI =: any long-standing illness or health problem, LLI = limiting long-standing health problem. CC = chronic illness/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 
BlitainI9.21.25.27.". 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
dity'9,22,24,25,27,28,31 and/or one indicator of socio-economic status22,24,25,27,28,30,31. The 
inclusion of several indicators for morbidity and socio-economic status is preferable 
because both concepts cannot easily be measured by a single indicator. FurtheJmore, 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 comprehensive29•31 , 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 mortality30.32-36. 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 1987"·33. 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 Stunkard34 pro
vided an overview of the relationship between socio-economic status and obesity and 
compared developed and developing counnies 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. 
Helmelt et al35 studied socio-economic differences in both cigarette smoking, obesity, 
hypertension and hypercholesteJinemia in East and West GClmany, using data from the 
early eighties. For both palts of Germany, higher prevalence rates of risk factors were 
found among the lower socio-economic groups, except for hypCltension among men in 
West Gemlany. For men, the odds of having two or more risk factors was about equally 
large in both pmts of Gelmany. For women, the social gradient was somewhat steeper 
for East Genuany. Hupkens et al36 snldied 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 dlinking 
behaviour between countries. In contrast to southern European countries, the higher 
educated in the nOithem countdes consumed wine with meals more frequently and more 
often than the less educated. For beer consumption, their results showed a tendency for 
a reversed picnlre, i.e. in the nOithern 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 mortality37 and is assumed to reflect childhood living conditions". Kunst et apo 
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-economic 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 datal'.37. Some studies were aimed at comparing the direction of the associa
tion rather than the size of the differencesl' or focused on patterns of behaviour rather 
than on the risk taking behaviourl6. Moreover, the studies for which the comparability 
was most optimal included only a small range ofcountrieslo~5. 

1.3 This study 

Objective 
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 
action17• Research groups from 16 European countries pmiicipated in this project. The 
first objective of the concerted action was to give a comprehensive overview of varia
tions between countdes with respect to 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-economic 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 elsewherel'. 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-repOlied morbidity in western 
European countries? Are these differences smaller in some countries than in others? 

• How large are the socio-economic differences in the prevalence of risk factors for 
morbidity and mortality in western European counhies? Are these differences smaller 
in some countries than in others? 

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

This shldy gives a more comprehensive overview of international variations in the size 
of socio-economic differences in morbidity than earlier studies. With respect to intema
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 ofthe study 
The size of socio-economic differences in morbidity were estimated for 12 countries 
from the nOlth, the west and the south of Europe. Data were obtained fi-om national 
health surveys or similar sUlveys 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 ofmo~'bidity data bysocio-ecollomic status by COWltl)'. 

Morbidity indicators Socio-economic indicators 

Country Perceived Long-ternl Chronic Any long-standing Education Occupation 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 

Netherlands X X X X X X X 

West Gennany X X X X X X 

East Gennany X X X X 

Switzerland X X X X 

France X X X X 

Italy X X X 

Spain X X X 

The selection of the socio-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 intemationa11y 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 risk 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 sUlveys or similar slllveys of 1986-1994 were used for 
12 European countries. For most countries, these data originated from the same sUlveys 
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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 counnies. However, the availability of inter
nationally comparable data was too limited to include these other dsk factors39• As an 
alternative, data were also obtained from an international survey: the Eurobarometer 
surveys of 1987-1991. Risk factors which could be snldied 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 Overview of the included data ·with respect to socia-economic differences ill risk factors 
for morbidity alld mortality. 

National surveys Eurobarometer surveys 

Risk factors Smoking Height Smoking Excessive alcohol Infrequent vegetable Overweight 

Country consumption consumption 

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 Gennany X X X X X X 

East Gemmny 

Switzerland X X X X X X 

France X X X X X X 

Italy 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 strongly 
bias international comparisons with respect to the size of socio-economic health differ
ences, especially those concerning morbidity"·42. In this study, complete comparability 
is not waITanted, 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
tdes. 
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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 iudividual-Ievel data on education and 
occupation according to common classifications for all counlIies. Finally, the compara
bility of the results was enhanced by perfOlming all data analyses at the co-ardinating 
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 counlIy 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 socia-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 

Pali I of this thesis deals with the first research question. It describes international 
variations in the size and pattern of socia-economic differences in self-repolied morbi
dity among 12 western European countries. Three different indicators of socia-eco
nomic stalIlS are analysed separately. Educational level is used as a socia-economic 
indicator in chapter 2. Differences in morbidity by educational level are slIldied 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 socia-economic indicators. In the 
last chapter of pmi I, chapter 5, a comparison is made of health differences by educa
tionallevel and income in East and West Gennany detected after unification. 

Part II focuses on the second research question of this thesis. It describes international 
variations in the size of socia-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, socia-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 Eurobarometer 
surveys. International variations in socia-economic differences in smoking are studied 
in more detail in chapter 7. Differences between low and high educated groups 
regarding prevalence of smoking are slIldied for 12 countries using national survey data. 
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Chapter 8 describes variations in average height between 10 European countries, and 
between socio-economic groups within these countries using national survey data. 

Part III 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 II, 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 disease mortality. This 
quantitative evaluation focused on cardiovascular disease mOiiality 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 canied 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 
ofthe regression based Relative Index ofInequality. 

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, NOlway 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 inequalities were found for women. The relative posi
tion of some countries, e.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 smaller in countries with more 
egalitadan policies such as the Netherlands and the Scandinavian countries. Possible 
explanations are discussed. 
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2.1 Introduction 

Many studies throughout Europe have reported a higher level of morbidity and mOliality 
for people with a lower educational level, occupational status or income leveP-3. An in
teresting question is whether the size of these health inequalities varies substantially 
between countries. One of the reasons for studying international variations in socio
economic 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 health 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 focused on socio-economic inequalities in self
reported morbidity. These studies suggested that the size of inequalities in health varies 
between countries'-I'. Comparative research has, however, until now lacked comprehen
siveness and often suffered from problems 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'.14.I" 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 intemational variation's in socio-economic 
inequalities in morbidity is given. As well as the four Scandinavian countries and Great 
Britain, we included the Netherlands, Gennany, France, Switzerland, Italy and Spain. 
The inclusion of a broad range of countries is infonnative because comparison of more 
vmied types of societies could provide new insight into the sensitivity 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 e.ch survey. Extensive evaluations were m.de of the extent to 
which differences in survey characteristics could have biased the intern.tional pattern 
observed in this studyl6. The results are sununarised in the Discussion section. 



Table 2.1 Surveys included in the study. 

Country 

Denmark 

Finland 

France l 

West Germany 

Great Britain 

Italy 

Netherlands 

Norway 

Spain 

Sweden 

Switzerland 

Year 

1986/87 

1986 

199I192 

1984/86 

1987/88 

1990/91 

1991 

1990191 

1991/92 

1985 

1987 

1991 

1992/93 

F = exclusion of foreigners 

Name 

Danish Health and Morbidity Survey 

Survey on Living Conditions 

Enquete sur la Sante et les Soins Medicaux 

Life and Health in Germany (NHS) 

Life and Health in Germany (NHS) 

Life and Health in Germany (NHS) 

General Household Survey 

Multiple Household Survey 

Netherlands Health Interview Survey 

Health Survey 

National Health Interview Survey 

Swedish Level of Living Survey 

Swiss Health Survey 

I = exclusion of institutionalised persons 

Number of Excluded Non-response 
respondents subpopulation rate (%) 

4,753 F 20 

12,057 13 

21,586 I 17 

4,790 F 34 

5,335 F 29 

5,3 II F 31 

19,039 15 

132,264 II 

1I;126 43 

10,600 21 

27.533 10 

5,306 21 

15,288 29 

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). 

2 Proxy interviews were used in this survey, but not for the measurement of the morbidity indicator included in this study. 

3 The percentage of proxy interviews for persons aged 25-69 was smaller than 5%. 

Proxy interviews 

no 

no 

n02 

no 

no 

no 

yes3 

yes 

yes 

no 

no 

yes3 

yes4 
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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 countriesl6, 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 ill the study alld the number of cOllntries for which the indi
cator was available in a comparable way. 

Morbidity indicator 

Perceived general health 

Long-tenn disabilities 

Chronic conditions 

Any long-standing health 
problem 

Number of Measure of ill-health: % of respondents who ... 
countries 

II 

6 

5 

4 

consider their present state of health less than good. 

mention one or more long-teun disabilities (6 items: climbing 
stairs, walking, carrying 5 kilos, reading newspaper, conver
sation with more than 2 persons, uno/dressing). 

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, 
kidney/urinary tract diseases, stomachlduodenum ulcer, 
muskulo-skeletal diseases). 

reply positively to an open question similar to "Do you suffer 
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" healih might have referred to a more severe health 
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-te!m 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 socia-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 I6 . 

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 from 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 spectmm of oonditions 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 l6 • 

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 infoInJation 
on general educational as well as on vocational training. The national educational levels 
were re-grouped into five standard hierarchic levels: (1) no education completed, (2) 
first level (primary school), (3) secondmy level (first phase), (4) secondary level 
(second phase) and (5) third level, which included university and other fOims of higher 
educationl7. 

UnfOitunately, 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
dmy 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 distribntion 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 mtifact 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 countries. The relatively low percentage of per
sons belonging to 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 stmcture 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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m Secondary level: second phase 
• Secondary level: second phase and lower 

Fig. 2.1 Distribution of the survey population over three eciucalioJlallel'e/s, for men ami 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 (RII). This index is used 
earlier to measure socio-economic health inequalities"'''' 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-
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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
gr'ession 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 intelpretation ofthis 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 elsewhere19•2o• 

Application of the RI! 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
daly school or less. This applied to France, Spain and Italy. Therefore, for these coun
tries we evaluated whether the inequality estimates changed when a ftuiher distinction 
was made within this broad lower group. The results are reported in the next section. 

The regr'ession model assumes a linear relationship (after logistic transfOlmation) 
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 
impmiance. 

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 percent (table 2.3). Relatively 
high prevalence rates were obselved for Finland, Gemlany, 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 aliificial, 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 counlly 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 counlties 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 counmes showed that a more severe definition of perceived general 
health results in somewhat larger morbidity inequality estimates. The international 
position of the five counlties 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 countdes with a low position. The confidence 
intervals of the RII's were very large and only the intervals for the countdes at the 
exlt"Cme positions did not overlap. 

The percentage of men who mentioned one or more disabilities ranged from 7.8 to 17.9. 
A patt of this difference was due to the fact that the number of included disabilities per 
counlty 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 countdes were. not clearly dif
ferent fi'om each other, and their confidence intervals 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, Gelmany 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 inequalities 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 Rl! and the 95% confidence interval/or perceived general health (less-than-good health, less-than-fair health or other 
cut-offpoint*), 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 RlI Prevalence RlI Prevalence RlI Prevalence RlI 
rate rate rate rate 

Norway 21.2 6.98 (4.55-10.7) 9.6 5.40 (2.87-10.2) 

Netherlands 20.8 5.42 (4.03-7.29) 8.4 5.76 (3.67-9.00) 19.5 2.51 (1.87-336) 30.8 2.18 (1.71-2.78) 

Sweden 22.0 4.84 (3.09-7.57) 32.1 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 4.36 (3.79-5.01) 24.7 3.27 (2.89-3.70) 

France 22.1 4.23 (2.55-7.03) 

Great Britain 31.6 4.06 (3.24-5.10) 34.0 2.09 (1.68-2.60) 

*10.1 4.36 (3.01-6.32) 

Switzerland 13.2 3.09 (2.26-4.24) 10.9 1.92 (1.37-2.70) 

*70.7 1.53 (1.22-1.92) 

Spain 28.8 2.74 (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) 

1 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 RlI and the 95% confidence interval for perceived general health (less-than-good health, less-than-fair health or other 
cut-offpoint*), 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 conditions Any long-standing health problem 

Country Prevalence RII Prevalence RII Prevalence RII Prevalence RII 
rate rate rare rate 

Sweden 23.3 7.27 (4.55-11.6) 37.7 3.41 (2.35-4.95) 

Denmark 22.8 6.80 (3.95-11.7) 9.3 8.81 (3.61-21.5) 32.6 3.59 (2.29-5.61) 

Norway 23.3 4.76 (2.92-7.73) 12.2 4.43 (2.23-8.79) 

France 30.0 4.18 (2.82-6.21) 

Great Britain 37.7 4.02 (3.24-4.98) 33.7 1.82 (1.46-2.26) 

>t<1l.6 3.92 (2.76-5.56) 

Finland 41.5 3.86 (2.93-5.09) 19.4 3.71 (2.57-5.36) 42.9 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 4.45 (2.91-6.80) 22.1 1.58 (1.17-2.13) 29.9 1.19 (0.92-1.53) 

Spain 38.7 3.32 (2.47-4.46) 43.0 2.00 (1.51-2.64) 

*9.6 4.90 (2.58-9.33) 

Italy 25.6 3.14 (2.75-3.59) 27.1 2.42 (2.12-2.76) 

Switzerland 15.5 2.72 (2.03-3.64) 9.7 2.12- (1.49-3.03) 

*73.5 2.81 (2.20-3.59) 

West Germanyl 55.7 2.51 (1.99-3.17) 19.4 4.08 (2.59-6.44) 30.3 1.56 (1.19-2.05) 

*15.0 2.14 (1.56-2.94) 

1 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 
of1984/86. 
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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 RlI estimates changed when 
the lowest educational group was divided into two 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 TIle RII alld the 95% confidence interval for less-thall-good perceived health ami chrollic 
conditions for France, Italy and Spai1l by sex, using 3 or 4 educatiollallevels. 

Country # educational categories Perceived general health Chronic conditions 

l\'len 

France 3 4.23 (2.55·7.03) 

4 3.53 (2.39·5.21) 

Italy 3 4.36 (3.79·5.01) 3.27 (2.89·3.70) 

4 4.30 (3.84-4.82) 3.15 (2.84·3.49) 

Spain 3 2.74 (2.11-3.55) 2.12 (1.64-2.74) 

4 2.69 (2.17-3.35) 2.05 (1.66-2.55) 

,Vomen 

France 3 4.18 (2.82-6.21) 

4 3.62 (2.66-4.93) 

Italy 3 3.14 (2.75-3.59) 2.42 (2.12-2.76) 

4 3.27 (2.93-3.65) 2.59 (2.32-2.89) 

Spain 3 3.32 (2.47-4.46) 2.00 (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 palis of Europe. For almost all coun
tries, two or more indicators of morbidity were included. Differences were measured 
using the RlI. 

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. Intmmediate inequalities were observed for Finland, Great Britain, France 
and Italy, and relatively small inequalities were found in Spain, Switzerland and 
Gmmany. 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 inequalities were 
found for long-term disabilities. 

When the RlI is used, a larger inequality estimate for one country than for another can 
be attributed to a larger effect of education level on morbidity andlor to larger inequali
ties in educational level in these countriesI9.20• To disentangle these two components, 
additional analyses were perfonned (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". 

International comparability of the data 
Much attention was paid to the international comparability of morbidity indicators. 
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 robustl6. 

The surveys included in this study differed in some general characteristics. In table 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-respoilse 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 foreiguers. 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 SESI6. 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 smaller 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 timel6. 
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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 health 
inequalities in Switzerland and Germany might have been underestimated because of 
the relatively high non-response rate and in case of Gennany, 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 a more recent SUlyey had been used. However, 
there are also surveys with similar general survey characteristics which show large so
cia-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 overall pattern, including the finding that egalitarian counh'ies like the Scan
dinavian counh'ies and the Netherlands do not have smaller inequalities in self-repDlied 
morbidity than other countries. 

This is remarkable since it does not agree with the expectation that these inequalities are 
smaller in counh'ies with more egalitarian socia-economic and other policies, such as 
the Scandinavian countries and the Netherlands. The 'Scandinavian welfare model'21 
resulted in, among others, a high share of state expenditures on social affairs and gene
rous unemployment and disability benefits in the 1980's". This has contributed to the 
fact that in the 1980's both the Netherlands and the Scandinavian countries have smaller 
income inequalities than any other country included in this study23. In addition, disad
vantaged population groups in these countries have, as in Great Britain, vhtually free 
access to high-quality medical care'. Sweden's egalitarian socia-economic policies date 
back to the 1930's, while those in Nonvay, Denmark, Finland and the Netherlands were 
developed in the post-war period'i. 

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 al lO•13 compared 
the size of inequalities in limiting long-standing illness for men and women from Swe
den, Nonvay and Finland. Interestingly, their comparison was based on the same smyey 
caITied out in each of the three countries: the Nordic Level of Living Survey 1986-87 
(the Finnish part of that smyey is also used in the present study). Using these highly 
comparable data, Lahelma et al also ObSClyed 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 a]I' 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 Nether
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, 
albeit often from an earlier survey year. Other resuits 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 Italy, a morbidity indicator was used which in
dicated whether persons were restricted in their daily activities, such as going to work 
during the last fOUlteen days. Socio-economic inequalities detected from this indicator 
can be strongly detelmined 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 Gelmany, 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 Kunst et al found somewhat smaller 
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 Great Blitain, larger inequalities were observed in 
data from the sUlvey used in this study as well as the sUlveys used by Lahelma et ai, but 
equally large inequalities were obselved in the sUlvey used by Kunst et al. It is impor
tant to note, however, that despite this unceltainty 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
tion6•S•12• For example, in a re-analysis of data presented by Vager6 and Lundberg6, 

Wagstaff et al found slightly larger inequalities for Sweden as compared to Great Brit
ains. The international pattern for income seems to be different. Doorslaer et al15 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 inequalities were reported for Great Britain, intelmediate differences for the 
Netherlands, Finland, Spain, Switzerland and West Germany, and small differences for 
Sweden and East Gennany. 

One explanation for the inconsistencies between the intemational patterns found for the 
different socio-economic indicators might be that in countries where large morbidity 
inequalities according to income exist, material rather than behavioural factors play a 
larger role. It seems as if egalitatian socio-economic policies and other policies in the 
Nordic counhies mainly influenced income-related health inequalities and were not 
equally effective in reducing health differences according to education. 

Conclusion 
In contrast to what was expected, health inequalities are not necessarily smaller in 
countries with more egalitarian policies, such as the Netherlands and the Scandinavian 
counh·ies. There is even some evidence that educational inequalities in self-reported 
morbidity are somewhat larger in most Scandinavian countries and the Netherlands. 
TillS finding raises the question as to what the reasons might be for the perhaps larger 
inequalities in these countries. 

A possible explanation which cannot yet be excluded, refers to the subjective nature of 
the morbidity data included in this study. Self-repOlted data are sensitive to the respon
dent's perception of 'objective' health problems, and his/her illness behaviour. Socio
economic inequalities in these factors might partly explain socio-economic differences 
in self-reported morbidity". Countries might differ in the extent of inequalities in per
ceptions of health and illness behaviours, and this might explain our finding that ine
qualities in perceived general health are relatively large in most Scandinavian countries. 
This does not seem to be likely when taking into consideration our finding that ine
qualities in long-tenn disabilities, a more objective indicator of morbidity, were at least 
as large in the Scandinavian countries and the Netherlands as in other European coun
tries. Nevertheless, the possibility of response bias cannot be excluded. Unfortunately, 
there is yet very little evidence of the contribution that health perceptions and other 
psycho-social factors make to inequalities in self-repOlted health in European countries. 
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Another possible explanation is that countries differ in the amount of social mobility 
which exists. In more 'open' countries, the educational level achieved is less dependent 
on the socia-economic status of a person's parents, and more on personal characteris
tics, including health (direct selection) and health related factors (indirect selection). In 
this way, a larger degree of social mobility can add to larger inequalities in health. 
Although the different international comparisons of social mobility did not yield con
sistent results25•26, one study convincingly showed that mobility rates were somewhat 
higher in Sweden than in France, and England and Wales". 

A final explanation relates to the possibility that countries with relatively large 
inequalities in morbidity have larger socia-economic gradients in risk factors for 
disease, e.g. behaviour related factors such as smoking llI1d alcohol consumption. Per
haps, specific socia-cultural factors have contributed to steeper social gradients in these 
risk factors in the Netherlands or the Scandinavian countries or to small inequalities or 
even inverse gradients in Gernlany, Switzerland or Spain. A recent paper on interna
tional variations in the socio-economic gradients in risk factors obsClved a n01ih-south 
pattern for smoking among women, and for heavy smoking among men, with small or 
even positive associations in France and the Meditenanean countries28 . 

More research is clearly necessalY to identifY the determinants of the international pat
tern of health inequalities observed in this study. 
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3 Morbidity differences by occupational class 
among men in seven European countries: 
an application of the Erikson-Goldthorpe 
social class scheme 

Objective 
This study describes morbidity differences according to occupational class among men 
from France, Switzerland, West Germany, Great Britain, the Netherlands, Denmark, 
and Sweden. 

Data alld methods 
Data were obtained from national health interview surveys or similar surveys between 
1986 and 1992. Four morbidity indicators were included. For each counuy, --individual
level data on occupation were recoded according to one standard occupational class 
scheme: the Erikson-Goldthorpe social class scheme. To describe the pattern of mor
bidity by occupational class, odds ratios were calculated for each class using the ave
rage of the population as a reference. The size of morbidity differences was summarized 
by the odds ratio of two broad hierarchical classes. All odds ratios were age-adjusted. 

Results 
For all countries, a lower than average prevalence of morbidity was found for higher 
and lower administrators and professionals as well as for routine non-manual workers, 
whereas a higher than average prevalence was found for skilled and unskilled manual 
workers and agricululral workers. Self-employed men were in general healthier than the 
average population. The relative health of farmers differed between countries. The mor
bidity difference between manual workers and the class of administrators and profes
sionals was approximately equally large in all countries. Consistently larger inequality 
estimates, with no or slightly overlapping confidence intervals, were only found for 
Sweden in comparison with West Gernlany. 

COlle/usion 
Thanks to the use of a common social class scheme in each country, a high degree of 
comparability was achieved. The results suggest that the size of morbidity differences 
according to occupational class among men is highly similar between different Euro
pean countries. 
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3.1 Introduction 

International comparisons can make an impOliant contribution to the study of socio
economic inequalities in health. Firstly, these compmisons enable researchers and 
policy makers to judge the size of inequalities in health in their own country. Secondly, 
these studies may shed more light on the causes of socio-economic inequalities when a 
comparison is made between societies which differ with respect to the size of income 
inequality, national living standards and other potential relevant aspects. 

Until now, several international comparisons have been made with respect to socio-eco
nomic inequalities in self-repOlied morbidity. For these comparisons, education, income 
and occupation were used as indicators of socio-economic status l · ll • The comparisons 
concerning education and income were most comprehensive with regard to the number 
and type of countries compared, and with regard to the number of morbidity indicators 
includedl •lo . Occupation is linked to education and income as well as to benefits which 
result from some occupations such as prestige, privilege and power12• Although occupa
tion is probably the most comprehensive indicator, previous studies have been limited to 
the Scandinavian countries and Great Britain'.),6,7,9. One of the reasons for this gap is 
presumably the considerable effort necessary to make occupational classifications com
parable for different countries. 

In this study, occupational inequalities for several indicators of self-repOlied morbidity 
were studied for men from France, Switzerland, West Germany, Great Britain, the 
Netherlands, Denmark and Sweden. Data were obtained from national health surveys or 
similar surveys. Comparability was optimised by recoding all subjects to one standard 
occupational classification: the Erikson-Goldthorpe social class scheme (EGP-scheme). 
This social class scheme was developed for comparative investigations on social mobi
lity among the populations of modem industrial societies13• The EGP-scheme has until 
now only rarely been-used for studying socio-economic inequalities in health14• Our first 
aim was to describe the pattern of self-reported morbidity by occupational class in the 
different European countries. The second aim was to assess whether differences in self
reported morbidity between high and low occupational classes were larger in some 
countries than in others. 

3.2 Data and methods 

Data were obtained from national health interview surveys, level of living surveys or 
multipurpose surveys (see table 3.1). Only those surveys were included for which suffi
cient infOimation was available to assign economically active as well as (the majority 
of) inactive persons to the occupational classes. The analyses were restricted to non
institutionalised men aged 25-69 years, because this was the broadest group covered by 
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all surveys. No internationally comparable data were available for women. Data sets 
were created by the country representatives according to a standard protocol and sent to 
the co-ordinating centre for centralised analysis. 

Table 3.1 Surveys included ill the study. 

Country 

Denmark 

France l 

West Gem1anr 

Great Britain 

Netherlands 

Sweden 

Switzerland 

Year 

1986/87 

1991/92 

1987/88 

1990/91 

1991 

1991/92 

1991 

1992/93 

Name 

Danish Health and Morbidity Survey 

Enquete sur la Sante et les Soins Medicaux 

Life and Health in Gemlany (NHS) 

Life and Health in Gemtany (NHS) 

General Household Survey 

Netherlands Health Interview Survey 

Swedish Level of~iving Survey 

Swiss Health Survey 

Number of % Non-response 
respondents 

4753 20 

21586 17 

5335 29 

5311 31 

19039 15 

11126 43 

5306 21 

15288 29 

1 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). 

2 The two surveys were pooled in order to obtain more stable estimates. 

Four indicators of morbidity were included covering VaJ;ous aspects of a respondent's 
health. The exact definitions of the indicators are given in table 3.2. As a result of a 
strict selection procedure, cross-national comparisons were only made between coun
tries for which the morbidity indicators were highly comparable as judged against the 
stl1lcture and the wording of the respective survey questions. However, some remaining 
comparability problems could not be avoided. These problems were evaluated as much 
as possible. In this study, one example of such an analysis is given. 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: very good, 
good, fair, poor, very poor. In Britain and Sweden, however, only three response cate
gories were used. In addition, subtle differences were present in the phrasing of some of 

Table 3.2 Alorbidity illdicators illcluded ill the study. 

Morbidity indicator 

Perceived general health 

Long-tenn disabilities 

Cluollic conditions 

Any long-standing health 
problem 

Measure of ill-health: % of respondents who ... 

consider their present state of health less than good. 

mention one or more long-tenn disabilities (climbing stairs, walking, 
carrying 5 kilogram, reading newspaper, conversation with more than 2 
persons, (un-)dressing. 

mention one or more chronic conditions (cancer, diabetes mellitus, respira
tory diseases, heart diseases, stroke, liver/gaU diseases, kidney/urinary tract 
diseases, stomach/duodenum ulcer, muskulo-skeIetal diseases). 

reply positively to an open question similar to "Do you suffer from any 
long-standing illness, disease or disability". 
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the answer categories for different countries. Because of these differences, "less-than
good" health might have referred to a more severe health state in one country than in 
another countty. Since the observed size of health differences might be related to the 
severity of the measured health states, for some countries inequality estimates were also 
calculated for a lower cut-off point, mostly "less-than-fair" health!!·!'. 

The Erikson-GoldthOll'e scheme (EGP-scheme) was used to classify men into occupa
tional classesl6. This scheme is coherently derived from a number of well-defined prin
ciples: being an employer versus employee, having an employment contract of a 'ser
vice' versus a 'labour' type, perfOlming manual work versus non-manual work, and 
working in an agricultural or non-agricultural setting. Figure 3.1 presents a flow dia
gram which shows how these four dimensions are combilled to form the EGP-classes. 
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~I --------·~I------------, 
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Agrl· Industry 
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Fig.3.1 TIle derivation of the EGP-c/ass scheme (source: ref 16). 

The country specific conversion algOlithms that were developed by Erikson, GoldthOll'e 
or colleagues to allocate persons to the EGP-classes were available for a few countries 
only. Therefore, we used an international applicable algorithm developed by Ganze
boom, Luijkx and Treiman17• This 'GLT-procedure' assigns a social class code to per
sons on the basis of their occupational title (,brick layer', 'accountant', etc.), employ
ment status (self-employed or in employment) and supervisory status (the number of 
subordinates). Detailed infOlmation about the procedure used can be found elsewhere". 
Fot' all countries, 3-digit occupational codes, infOlmation on employment status and 
supervisOly status were available for the total study population. An exception is Great 
Blitain, for which information on the supervisOly status of the employed was missing. 
The GLT -procedure could not be used for France. Therefore, we used a conversion 
algorithm that was developed fot' France by Erikson, GoldthOll'e and colleagues. Eco-
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nomically inactive men were assigned to occupational classes using information based 
on their last job. The percentage of men who could not be classified ranged liOin ap
proximately 0.5% in Great Britain and France to approximately 4% in the Netherlands 
and Gennany. 

In this study, eight EGP-classes were distinguished. Figure 3.2 gives the percentage dis
tribution of the survey populations over these classes. This distribution was fairly simi
lar in all counties. Approximately 35% of the population belonged to the higher and 
lower administrator and professional classes, whereas the share of manual classes 
(skilled and unskilled manual workers) was approximately 40 % in each counny. Com
pared to other countries, the number of skilled manual workers in France was large in 
proportion to the number of unskilled manual workers. This is probably due to a dif
ference between the algoritlun for France and the GLT-procedure in the criteria used to 
classify manual workers as skilled or unskilled. In Great Britain, the relatively small 
proportion of persons belonging to higher administrators and professionals was under
estimated due to the absence of information on subordinates for the employed. 
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• Unskilled manual workers 
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Fig. 3.2 The distribution of the population over eight EGP-c/asses, men aged 25-69. 

For all analyses, logistic regression was applied. To describe the pattern of morbidity by 
EGP-class, the odds ratio for having the health problem in each separate occupational 
class, as compared to the average of the total population, was estimated. The size of 
health inequality in each country was summarised by the odds ratio of two broad 
groups: higher and lower administrators and professionals versus skilled and unskilled 
manual workers. These two groups comprise large sections of the population (approxi
mately 75%) and are clearly hierarchical. A comparison between these groups is not 
sensitive to international differences in the distinction between skilled and unskilled 
manual workers ( e.g. France) or lower and higher administrators and professionals (e.g. 
Great Britain). For all analyses, adjustment for age was made by including a nominal 
variable representing five year age groups into the logistic regression model. 



Table 3.3 Inequality in less-than-good perceived health, and a lower cut-off point(*) for countries with a relatively high prevalence rate by occupational 
class for men aged 25-69. 

Sweden Denmark Great Britain Netherlands Germany Switzerland France 

Prevalence (%) 

Total population 22.0 19.8 31.6 20.8 54.1 13.2 22.1 

*10.1 *13.7 

Pattern (Odds ratio and 95% Confidences Interval (CI) 

Total population 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Higher administrators 0.48 0.57 0.50 0.52 0.73 0.55 0.50 
and professionals (1) (0.36-0.63) (0.38-0.85) (0.41-0.61) (0.41-0.65) (0.62-0.86) (0.43-0.71) (0.37-0.69) 

Lower administrators 0.65 0.55 0.69 0.68 0.78 0.74 0.79 
and professionals (II) (0.47-0.90) (0.37-0.84) (0.61-0.78) (0.56-0.82) (0.68-0.87) (0.62-0.89) (0.64-0.98) 

Routine non-manual 0.70 0.86 1.03 0.76 0.93 1.10 0.94 
workers (III) (0.44-1.13) (0.56-1.32) (0.86-1.25) (0.60-0.96) (0.79-1.11) (0.88-1.38) (0.67-1.34) 

Skilled manual 1.37 1.33 1.34 1.31 1.20 1.50 1.48 
workers (V+VI) (1.11-1.69) (1.04-1.71) (1.17-1.53) (1.14-1.52) (1.07-1.34) (1.28-1.77) (1.23-1.80) 

Unskilled manual 1.74 1.13 1.55 1.61 1.32 1.30 1.57 
workers (VIIa) (1.35-2.23) (0.84-1.50) (1.39-1.72) (1.37-1.88) (1.14-1.52) (1.08-1.57) (1.21-2.05) 

Self-employed 0.73 1.02 0.83 0.82 0.88 0.80 0.61 
(NaIb) (0.50-1.06) (0.68-1.53) (0.71-0.98) (0.57-1.19) (0.71-1.09) (0.60-1.06) (0.43-0.88) 

Fanners 1.62 1.75 0.80 1.13 1.04 1.29 1.14 
(Nc) (0.93-2.79) (1.13-2.72) (0.51-1.25) (0.79-1.61) (0.73-1.49) (0.87-1.92) (0.81-1.61) 

Agricultural labourers 2.24 1.38 1.61 1.27 1.32 0.32 2.08 
(VIlb) (1.28-3.92) (0.61-3.12) (1.07-2.43) (0.79-2.05) (1.14-1.52) (0.11-0.97) (1.02-4.26) 

Summary measure of inequality (Odds Ratio and 95% CI) 

OR V+VI+VIIa / I+II 2.79 (2.13-3.65) 2.19 (1.56-3.08) 2.32 (2.03-2.65) 2.40 (2.00-2.88) 1.63 (1.43-1.87) 2.12 (1.75-2.57) 2.24 (1.77-2.83) 

'2.54 (2.05-3.14) '1.76 (1.44-2.16) 
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3.3 Results 

In table 3.3, the pattern of less·than·good perceived general health by BOP· class is 
given. The results for the different countries largely correspond. In all countries, a sig
nificantly lower prevalence compared to the average of the population (1.0) was found 
for higher and lower administrators and professionals. The odds ratios of these classes 
varied between 0.48 and 0.73. Also routine non-manual workers in most countries had 
an odds ratio lower than 1.0, however, none of these ratios were significantly different 
from 1.0. A significantly higher prevalence compared to the population average was 
found for skilled and unskilled manual workers. In all countries, with the exception of 
Denmark and Switzerland, unskilled manual workers more often repOlied less-than
good health than skilled manual workers. Self-employed men had a relatively low 
prevalence, with the exception of those in Denmark. The position of farmers varied 
between countries, with a clearly higher than average prevalence in Sweden, Denmark, 
Switzerland and a smaller than average prevalence in Oreat Britain. The odds ratios for 
agricultural workers were, with the exception of Switzerland, larger than 1.0. 

Table 3.4 Inequality in long-term disabilities by occupational class, mell aged 25-69. 

Denmark Netherlands Switzerland 

Prevalence (%) 

Total population 7.8 8.5 10.9 

Pattern (Odds ratio and 95% el) 

Total population 1.00 1.00 1.00 

Higher administrators and 0.75 0.44 0.77 
professionals (I) (0.41-1.35) (0.30·0.64) (0.61-1.00 ) 

Lower administrators and 0.49 0.50 0.91 
professionals (II) (0.23-1.02) (0.36-0.71) (0.75-1.11) 

Routine non-manual workers 0.57 0.97 1.04 
(III) (0.26-1.27) (0.70-1.35) (0.81-1.35) 

Skilled manual workers 1.23 1.53 1.26 
(V+Vl) (0.81-1.86) (1.25-1.87) ( 1.04-1.53) 

Unskilled manual workers 1.35 1.45 1.11 
(VIla) (0.88-2.09) (1.15-1.82) (0.89-1.38) 

Self-employed 0.97 0.57 0.81 
(lVaIb) (0.51-1.84) (0.31-1.06) (0.59-1.10) 

Fanners 0.81 1.07 1.15 
(IVe) (0.40-1.62) (0.65-1.77) (0.74-1.80) 

Agricultural labourers 1.26 1.71 0.95 
(VIIb) (0.41-3.87) (0.94-3.11) (0.43-2.10) 

Summary measure of inequality (Odds Ratio and 95% CI) 

OR V+VI+VIIa/I+II 2.04 (1.22-3.42) 3.16 (2.37-4.22) 1.38 (1.12-1.70) 
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The results for long-tenn disabilities, chronic conditions and any long-standing health 
problem (tables 3.4 to 3.6) were in general, in line with those for less-than-good per
ceived general health. One exception was that no consistent differences were found 
between skilled and unskilled manual workers. In addition, for farmers fi'om Demnark 
and Great Britain, the odds ratio was not consistently smaller or larger than 1.0 for each 
morbidity indicator. 

The ratio of the prevalence odds of skilled and unskilled manual workers versus higher 
and lower administrators and professionals is given in the last row of tables 3.3 to 3.6 
and is also shown in figure 3.3. For countries with a high overall prevalence of less
than-good health, this summary measure is also given for a lower cut-off point: less
than-fair health. 

For perceived general health, the difference between low and high occupational classes 
was relatively large for Sweden and small for Gennany, whereas the other countries 
fonned one large intennediate group. The confidence intervals of Sweden however, 
overlapped with all countries except Germany. Countries with a relatively high overall 
prevalence of less-than-good health, Great Britain and Gennany, showed approximately 
the same international position for a lower cut-off point of perceived general health. 

Table 3.5 Inequality itl chronic conditions by occupational class, men aged 25-69. 

Sweden Netherlands Gennany 

Prevalence (%) 

Total population 32.1 19.5 27.9 

Pattern (Odds ratio and 95% CI) 

Total population 1.00 1.00 1.00 

Higher administrators and 0.50 0.73 0.56 
professionals (I) (0.40·0.63) (0.59·0.90) (0.45·0.69) 

Lower administrators and 0.78 0.82 0.79 
professionals (II) (0.60·1.01) (0.68.0.99) (0.67·0.93) 

Routine non-manual workers 0.72 0.85 1.00 
(III) (0.48·1.07) (0.68·1.07) (0.82-1.23) 

Skilled manual workers 1.55 1.24 1.31 
(V+V1) (1.29·1.86) ( 1.07·1.45) (1.15·1.50) 

Unskilled manual workers 1.48 1.29 1.22 
(VIla) (1.18·1.85) (1.09·1.53) (1.04·1.44) 

Self-employed 0.81 0.88 0.85 
(IVaib) (0.59·1.10) (0.61·1.27) (0.66·1.10) 

Fanners 1.33 0.94 1.06 
(IVe) (0.80·2.22) (0.64·1.37) (0.72-1.55) 

Agricultural labourers 1.54 1.33 1.05 
(V1Ib) (0.90·2.63) (0.82·2.15) (0.57·1.93) 

Summary measure of inequality (Odds Ratio and 95% CI) 

OR V+V1+V1la Il+ll 2.51 (2.00·3.14) 1.63 ( 1.36·1.95) 1.84 (1.56·2.16) 
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Inequalities in long-tetm disabilities were largest in the Netherlands and smallest in 
Switzerland, with Denmark in an intermediate position. The confidence intervals for the 
Netherlands and Switzerland did not overlap. For chronic conditions, inequalities were 
larger in Sweden than in the Netherlands and Germany. The confidence intervals for 
Sweden and the Netherlands did not overlap whereas the confidence intervals for Swe
den and Getmany overlapped marginally. For any long-standing health problems, 
slightly larger inequalities were found for Denmark than for the Netherlands and Great 
Britain. However, all confidence intervals overlapped. 

Table 3.6 Inequality ill allY long-stal/ding health problem by occupational class, men aged 25-69. 

Denmark Great Britain Netherlands 

Prevalence (%) 

Total population 31.3 34.0 30.S 

Pattern (Odds ratio and 95% CI) 

Total population 1.00 1.00 1.00 

Higher administrators and 0.54 0.70 0.S2 
professionals (I) (0.39-0.75) (0.59-0.S3) (0.70-0.9S) 

Lower administrators and 0.79 0.S9 0.92 
professionals (II) (0.5S-1.07) (0.79-0.99) (0.79-1.07) 

Routine non-manual workers 0.S6 0.95 0.93 
(1Il) (0.61-1.21) (0.79-l.l4) (0.77-l.l2) 

Skilled manual workers 1.30 l.l7 l.l7 
(V+VI) (1.05-1.61) (1.03-1.33) (1.02-1.33) 

Unskilled manual workers l.lS 1.23 l.lS 
(VIla) (0.92-1.50) (1.10-1.36) (1.02-1.37) 

Self-employed 0.99 0.S4 0.79 
(JVaIb) (0.70-1.41) (0.72-0.97) (0 .. 57-1.09) 

Fanners 1.33 1.35 0.91 
(IVe) (0.SS-2.03) (0.90-2.04) (0.65-1.27) 

Agricultural labourers 1.04 l.l2 1.05 
(VIIb) (0.49-2.22) (0.74-1.69) (0.6S-1.63) 

Summary measure of inequality (Odds Ratio and 95% CI) 

OR V+VI+VIIa 11+11 I.S7 (1.43-2.46) 1.46 (1.29-1.65) 1.34 (l.l5-1.56) 

3.4 Discussion 

Summary of the findings 
This is the first comprehensive comparison of western European countries with respect 
to occupational differences in self-reported morbidity. For all countries, the same occu
pational class scheme was applied: the EGP_scheme13.16.17. 
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Fig.3.3 SUmI1WI)1 measure a/inequality (Odds Ratio and 95% CI; admbtistr.&prof versus skilled and 
unskilled mal/ual workers). 

The EGP-scheme showed substantial variations in morbidity. The pattern over the vari
ous classes was similar for all countries: a smaller than average prevalence was found 
for higher and lower administrators and professionals and a larger than average preva
lence waS found for skilled and unskilled manual workers, and agricultural workers. The 
prevalence of less-than-good perceived health was, in general, higher among unskilled 
manual workers than among skilled manual workers. For the other morbidity indicators, 
no consistent differences were found between these classes. Routine non-manual wor
kers and self-employed were generally healthier than the average population. The rela
tive health of farmers differed between countries. 

The size of morbidity differences was summatised by comparing skilled and unskilled 
manual workers to higher and lower administrators and professionals. The summaty 
measures were approximately equally large in all countries. Consistently larger inequa
lity estimates, with no or slightly overlapping confidence intervals, were only found for 
Sweden in comparison with Germany. 

International comparability of the data 
Much attention was paid to the international comparability of morbidity indicators yet 
some remaining comparability problems could not be avoided. However, analyses in 
which the results were evaluated (e.g. evaluation of a different cut-off point for per
ceived general health) suggested that the international positions of countries with 
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respect to the size of relative socia-economic difference in morbidity that were observed 
in this study were robust.15 

There are indications in the general literature that response rates are lower in lower 
socio-economic groups and in less healthy people. As a result, non-response might lead 
to an underestimation of health inequality estimates. The higher the percentage of non
response the larger this underestimation may be. The question is therefore if differences 
in non-response rates between the surveys we used might have biased our results. Of 
particular concern are the Netherlands, Germany and Switzerland, countries with 
relatively large non-response rates. Non-response research conce11ling the surveys we 
used for these countries did not find a clear relation between non-response rates and 
socia-economic status (results not published). Although bias cannot completely be ruled 
out on the basis of these non-response studies, they do suggest that the effects on our 
inequality estimates are modest. 

Another question which must be addressed before discussing the substantive interpreta
tion of these finding is whether the application of the EGP-scheme in this study has 
indeed resulted in internationally comparable occupational class schemes for the dif
ferent countries. If these class schemes are found to differ on some points, the next 
question is whether these differences might have biased the results of this study. 

Comparability problems might have been introduced by differences in the basic infor
mation to which the GLT-conversion was applied. Essential to this algodthrn is that the 
occupational title of men is known at a 3-digit occupational code level. This was the 
case for all countries, but the classification of these codes was more detailed and there
fore perhaps more homogeneous in some countries than in others. The number of 3-digit 
codes ranged from 280 to 375. This number was not clearly associated with the 
observed morbidity differences in the countries; the Swedish survey which had the 
lowest number of codes, showed the largest morbidity inequalities. As a further check, 
we estimated the extent to which the 3-digit codes combined occupations which 
belonged to different broad occupational classes (class I!II, V NI or III! IV! VII). This 
was checked for Sweden, Great Bdtain and Ge11l1any. In all three counllies, less than 
5% of the men belonged to a heterogeneous occupation code, implying that at most 5% 
of all men could have been misclassified. 

For Great Britain, no information was available on the supervisOly status of employees. 
The potential effect of this lack of information was estimated by additional analyses 
using data Ii-om other countries. These analyses showed that the main effect was that 
approximately 6% of the men who actually belonged to the higher and lower adminis
trators and professionals (i.e. 2% of the total population) had been wrongly classified as 
routine non-manual workers. Since it is likely that the morbidity level of the misclassi
fied group was somewhat higher than of other administrators and professionals, the 
morbidity level of this class is probably underestimated. As a result, the morbidity dif
ferences between skilled and unskilled manual workers and the higher and lower ad
ministrators and professionals might have been slightly overestimated for Great Britain. 
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A more fundamental problem with the GLT -algorithm is that it does not take into ac
count the situations in specific countries. Application of the GLT -algorithm implies that 
men with the same job are assigned to the same occupational class in each country. But 
the social position of a specific job may differ between countries. To evaluate whether 
the size of inequality changes when the algorithm to allocate persons to EGP-classes is 
adapted to a specific country, additional analyses were performed using the Swedish 
data. For Sweden, we compared the inequality estimates based on the GLT-algorithm 
with the inequality estimates based on the conversion algorithm that Erikson developed 
specifically for Sweden. The results, which are given in table 3.7, showed that inequa
lity estimates for the GLT-algorithm were slightly larger but that both algOlithms re
sulted in the same intemational position for Sweden. The GLT -algorithm was used for 
all countries except France. We cannot exclude that somewhat different inequality esti
mates would have been obtained for France if the GLT-algorithm had been used. How
ever, we do not think that this would have substantially changed the position of France. 

Table 3. 7 SU1IImGlY measure of inequality (Odds Ratio alld 95% CI; V+ VI+VIIa /1 + 11) for Swede1l, 
using the GLT algorithm alld the original EOP-scheme. 

Less-than-good health 

Chronic conditions 

GLT algorithm 

2.79 (2.13-3.65) 

2.51 (2.00-3.14) 

Original BOP-scheme 

2.51 (1.89-3.34) 

2.46 (1.94-3.13) 

In conclusion, we were able to use one standard occupational class scheme for all coun
tries. Some remaining comparability problems could not be avoided with the data which 
were available from the different European countries. However, these remaining pro
blems probably did not have a large effect on the results of our study. 

Comparison with other stUdies on inequalities by occupational class 
The pattem of morbidity by EGP-class found in this study was fairly comparable to the 
patterns found in studies which used a national occupational class scheme: a low 
prevalence was in general found for higher and intermediate non-manual workers and 
high prevalences were found for manual workers. A consistent and clearly higher 
prevalence for unskilled than for skilled manual workers has been observed in some 
studiesl8.", but not in others3•6.'.20.". In contrast to our study, a consistently lower 
prevalence among routine non-manual workers as compared to skilled manual workers 
was not always found'.'·I'. An explanation for this difference might be that the EGP
scheme, in contrast to most other class schemes, allocates men with lower level jobs in 
the service sector such as mail carriers and housing caretakers, who probably have mor
bidity levels comparable to unskilled manual workers, to the class of unskilled manual 
workers in stead of to the class of routine non-mauual workers. The relatively good 
health of self-employed men that we found for all countries except Denmark was also 
found in some other studiesls.I', but not in all". Especially for some countries not 
included in this study, such as Finland and Norway, a larger than average prevalence 
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was found),9. Those studies which distinguished farmers, reported a prevalence close to 
the national average or a relatively high prevalencel ,9,I8,19. 

Our results also corresponded fairly well with the two earlier studies which compared 
health inequalities by occupational class between countries. Vagero and Lundberg6" 

studied the size of inequalities in long-standing illness in Great Britain and Sweden for 
adult men and women combined, using data of the Swedish Survey on Living Condi
tions and General Household Survey of 1981. Occupational class was measured using 
the British Registrar General's scheme for both countries2J. The relative risk for class V 
versus class I was smaller for Sweden than for Great Britain, whereas the size of mor
bidity differences was approximately the same when the more robust manual versus 
non-manual ratio was used. Lahelma et al. l studied the pattern of limiting long-standing 
illness by occupational class for adult men from Sweden, Finland, Norway and Great 
Britain, using the Nordic Level of Living Survey of 1987 and the General Household 
SUtvey of 1987. The difference in prevalence between high and low classes was slightly 
larger in the Scandinavian countries than in Great Britain, 

Conclusion 
This study suggests that inequalities in self-reported morbidity according to occupa
tional class are highly similar between countries. These inequalities are not smaller in 
countries such as Sweden and the Netherlands, despite their more egalitarian socio-eco
nomic policies, This is supported by international comparisons on morbidity inequalities 
according to education which showed that inequalities in the Scandinavian countries 
and the Netherlands are not smaller, and perhaps even somewhat larger, than in other 
European countries". Income related inequalities in morbidity do, however, seem to be 
smaller in egalitarian countries lO . 

The approximate similarity observed in this study does not necessarily imply that mor
bidity differences by occupational class have the same background in all countries, This 
is suggested by the different international patterns observed for education as compared 
to income. Dissimilarities between countries with regard to underlying causes are also 
indicated by mortality studies, For mortality also about equally large inequalities are 
found in most western European countries but there are large variations in the contribu
tion that different causes of death make to these inequalities". These cross-national dif
ferences emphasise the need to compare countries also with respect to social gradients 
in specific risk factors for disease. 
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4 Differences in self-reported morbidity by 
income level in six European countries 

Objective 
This study gives an overview of the pattern and magnitude of income-related inequali
ties in self-reported morbidity in six European countries using data from national health 
interview or similar surveys of 1986-1992. 

Data alld methods 
One to four morbidity indicators were studied per country. Income was measured as net 
household income and adjusted for household size. Respondents were regrouped into 
decile groups on the basis of their adjusted income. The size of income-related 
inequalities in morbidity was measured by two (logistic) regression-based indices: the 
Relative Index of Inequality (RII) and the Effect Measure (EM). For the RII, age 
adjusted prevalence rates of income decile group were related to their relative position 
on the income dishibution. For the EM, it was quantified as the median yearly income 
of each income decile group, expressed in US dollars. In additional analyses, the inde
pendent impact of income on health was shldied by simultaneous controlling for other 
socia-economic indicators. 

Results 
Morbidity rates generally decreased with increasing disposable yearly income. This 
decrease was steeper among lower income levels than among higher income levels. The 
RII for perceived general health was relatively large in Great Britain and small in Swe
den, Finland and Gennany (range: 2.84-4.53) whereas the EM was about equally large 
for most countries. Somewhat different international patterns were observed for other 
indicators of morbidity. The size of income-related inequalities in health decreased sub
stantially when control was made for educational level, occupational class and employ
ment status. The independent impact of income on perceived general health was about 
equally large for most countries. 

Conclusion 
The results of this study provide some support to the expectation that income-related 
inequalities in health are smaller in counmes with smaller income inequalities. 
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4.1 Introduction 

Intemational comparisons can make an important contribution to the study of socia· 
economic inequalities in health. Comparing societies, which differ with respect to na
tionalliving standards, social policies, the size of income inequalities etc. may shed new 
light on the way in which national characteristics determine the pattem and magnitude 
of socio-economic inequalities in health!. 

Recent intemational comparisons of health differences with educational level and occu
pational class as indicators of socia-economic status showed that health inequalities are 
not necessarily smaller in countries such as Sweden, Norway and the Netherlands than 
elsewhere in Europe"', These results did not support the expectation that health 
inequalities are smaller in countries with a tradition of egalitarian socio-economic poli
cies. One of the studies which supported this expectation was the only comprehensive 
intemational comparison on socio-economic inequalities in morbidity, using income as 
indicator of socio-economic status. Van Doorslaer et ai' compared nine countries with 
respect to the size of income-related inequalities in perceived general health for men 
and women combined, using data from national surveys held between 1985 and 1992. 
Relatively large inequalities were reported for the United States and Great Britain, 
intemlediate inequalities for the Netherlands, Finland, Spain, Switzerland and West 
Germany, and small inequalities for Sweden and East GelIDany. This pattem of 
inequalities in morbidity by income was strongly correlated with the size of income 
inequalities in each country. This suggests that egalitarian social-economic policies can 
influence the size of health inequalities. 

In this study, we give an overview of income-related inequalities in self-reported mor
bidity in six European countries, which vary in the size of income inequalities': Great 
Britain, France, the Netherlands, GelIDany, Swcden and Finland. This study extends the 
earlier analysis of Van Doorslaer et al. on three points. Firstly, we studied not only the 
magnitude bnt also the pattel'll of health variations by income level. To know whether 
the shape of the relationship between income and health is linear or not might clarify 
which factors detennine income-related inequalities in health. Secondly, this study in
vestigated income-related inequalities not only for the morbidity indicator perceived 
general health but, included for most countries one or two other morbidity indicators. 
This is important since studies that used education level or occupational class as indi
cators of socio-economic status have shown that the position of a country might Vaty 
according to the morbidity indicator that is considered'·'. Thirdly, we estimated to what 
extent income-related inequalities in morbidity in each counhy reflect an independent 
association of income with morbidity, i.e. an association that cannot be attributed to 
other socia-economic indicators. TillS enables us to evaluate to what extent the health of 
persons is directly influenced by their financial situation. 
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For this purpose, the impact of income on health is studied by simultaneous controlling 
for educational level, occupational class and employment status (being gainfully em
ployed or not). Controlling for other socio-economic indicators will eliminate those 
health differences between income groups which are due to differences between income 
groups in their educational level, occupational class and employment status, and which 
reflect a direct effect of these characteristics on health instead of a direct effect of in
come itself. Moreover, adjustment for employment status can also be expected to 
remove a large part of the reverse causality effect, i.e. the effect of ill-health on income. 
A main way by which ill-health affects income is by exclusion from the labour market 
of work-disabled persons, with a subsequent fall in income6.'. A graphical representa
tion of the association between income,the other socia-economic indicators, and health 
is given in figure 4.1. 

Ed"""01"'''''1 ~---------,.1 
" Occupational class )II Income 

~,.J.." ... /' 
Health 

..... .. - - - --

.. Causal association 

.... - . Reverse causality 

Fig.4.1 A simple graphical presentation of the association between income, other socio-economic 
indicators and health. 

4.2 Data and methods 

Data were obtained from national health interview surveys or similar surveys. Table 4.1 
shows the included surveys and their basic characteristics. The analyses were restricted 
to non-institutionalised men and women aged 25 to 69 years, because this subpopulation 
was included in all sUlveys. 

The indicators of morbidity included in this study cover various aspects of a respon
dent's health. The exact definitions of the indicators are given in table 4.2. The indica
tors were included only for those countries for which they were highly comparable as 
judged against the structure and the wording of the respective slllvey questions'. 
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Table 4.1 Countries alld sUr\'eys il/cluded ill the study. 

Country Year Name Number of Non-response 
respondents rate 

Finland 1986 Survey on Living Conditions 12,057 13 

France' 1991/92 Enquete sur la Sanle, et les Soins Medicaux 21,586 17 

West Germanr 1987/88 Life and Health in Germany (NHS) 5,335 29 

1990/91 Life and Health in Germany (NHS) 5,311 31 

Great Britain 1991 General Household Survey 19,039 16 

Netherlands 1991/92 Netherlands Health Interview Survey 11,126 43 

Sweden 1991 Swedish Level of Living Survey 5,306 21 

The question on the morbidity indicator included in this study was only asked to a subsample of the totalnum
ber of respondents (n=8,235). 

2 TIle surveys only concemed the westem part of Gemlany (the fornler FRG); two surveys were pooled in order 
to obtain more stable estimates. 

Table 4.2 Morbidity indicators included ill the study and the number of countries for which the indi
cator was available ill a comparable way. 

Morbidity indicator 

Perceived general health 

Long-tern1 disabilities 

Cluonic conditions 

Any long-standing health 
problem 

Number of countries Measure of ill-health: % of respondents who ... 

6 consider their present state of health less than good. 

3 

2 

3 

3 

consider their present state of health less than fair. 

mention one or more long-term disabilities (6 items: 
climbing stairs, walking, carrying 5 kilos, reading 
newspaper, conversation with more than 2 persons, un
Idressing). 

mention to have suffered from one or more cluonic con
ditions in the last 12 months (9 conditions: cancer, dia
betes mellitus, respiratory diseases, heart diseases, 
stroke, liver/gall diseases, kidney/urinary tract diseases, 
stomach/duodenum ulcer, muskulo-skeletal diseases). 

reply positively to an open question sintilar to "Do you 
suffer from any long-standing illness, disease or disabi
lity". 

In all countries, income level was measured as net household income. For two countries, 
this infOlmation was obtained by linkage of survey data with the tax regisby. For all 
other countries, infonnation on net household income was based on one or more survey 
questions and income was given in at least 10 income classes. For the latter group of 
countries, the household income of each individual was calculated as the midpoint of 
their income class. For the lowest and highest income class, however, income was cal
culated as 2/3 times the upper limit, and 4/3 times the lower limit of the income class, 
respectively. Sensitivity analyses showed that the inequality estimates reported in this 
study were not highly sensitive to the exact values used to estimate the income of the 
lowest and highest income class. Net household income was in all counb'ies conected 
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for the number of persons in the household by using a simple fonnula': household 
equivalent = total net household income / household sizeo.". Respondents were 
regrouped into decile groups on the basis of their equivalent household income. 

From now on in this study, we will use the tenn "income" to refer to equivalent house
hold income. The percentage of the population for which information on income was 
missing was smaller than 1 % in Sweden and Finland, approximately 7% in Gelmany 
and France, 23% in the Netherlands and 28% in Great Britain. 

To study the pattem and size of income-related differences in morbidity, the income 
level of the decile groups was quantified by two different variables. Firstly, it was 
measured as the relative position of each decile group in the income distribution, i.e. as 
the percentage of persons with a lower income level. E.g. the relative position of the 
lowest decile group, which comprises 10 percent of the population, is on average 0.05, 
for the lowest but one income group it is 0.15, and so on. This numeric variable was 
related to prevalence rates by means of regression analysis. Nominal variables were 
included into the model to adjust for sex and age (5-year age groups). Since the morbi
dity indicators were defined in a dichotomous way, logistic regression was applied. 
Exponentiation of the regression coefficient (e-') resulted in an odds ratio. This odds 
ratio can be interpreted as the (odds of the) prevalence rate expected for those at the 
bottom of the income distribution (0) compared with that expected for those at the top 
(1), taking into account all intermediate groups. More details about this index, which is 
a version of the Relative Index of Inequality and is mathematically related to the con
centration index used by Van Doorslaer et aI.4•1O, can be found elsewhere".l2. Secondly, 
we quantified the income level of each decile group as its median yearly (household 
equivalent) income. For this pUlpose national cunencies were transfolmed into US dol
lars (1991), taking into account differences between countries in purchasing power and 
national inflation rates. Again logistic regression models were used in order to assess 
the association between this income variable and morbidity. Adjustments were made for 
age and sex. Exponentiation of the regression coefficient (e-') resulted in the odds ratio 
associated with a reduction of the yearly (household equivalent) income by $10.000. 
This latter odds ratio, we called the Effect Measure (EM). 

The regression models used to estimate the RII and the EM assume that there is a linear 
relationship between the income variables and the prevalence of morbidity (after logis
tic transf0l1llation of the prevalence rate). This assumption was checked by (1) visual 
inspection of the relationship between income variables and prevalence rates, (2) testing 
whether the residual variation of our model was significantly larger than that of a model 
in which the income variables were entered into the model as a nominal variable and (3) 
testing whether inclusion of a quadratic tenn or 10g-transfOlmation of the income 
variables improved the fit of the model. 

Additional analyses were perfonned to test whether the RII and EM differed between 
countries, and between men and women within each country. To this end, each time two 
regression models were compared: a model with the income variable, age and, respec-
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tively, country and sex as independent variables, and the same model including an inter
action teml for, respectively, country and the income variable, and sex and the income 
variable. The X'-test was used to test whether the inclusion of an interaction term im
proved the model significantly. To investigate whether the size of income-related ine
qualities in morbidity is related to the size of income inequalities, we estimated the size 
of income inequality in each country in a way analogously to the calculation of the RIl. 
The relative position of each income group on the income distribution was related to the 
median yearly disposable income of each decile group (USD in 1991) using ordinalY 
least squares regression analysis. The regression coefficient can be interpreted as the 
difference in yearly (household equivalent) income expected for those at the top and the 
income expected for those at the bottom of the income distribution, taking into account 
all intetmediate income groups. Additional analyses showed that the intemational rank 
order of the countries with respect to the size of income inequality was similar for other 
measures of income inequality, such as the difference in income between the richest 
50% of the population as compared to the poorest 50% of the population. 

To estimate the independent association between income and morbidity, the RII and the 
EM were calculated in an additional series of regression analyses in which control was 
made for educational level, occupational class and employment status. To this end, 
nominal variables representing intemationally comparable measures of educational level 
(three levels) and occupational class (eight classes), and employment status (economi
cally active versus inactive) were subsequently included in the logistic regression 
model. Details on the measurement of educational level and occupational class can be 
found elsewhere'.).'. Being economically active was defined as .having a job at this 
momentlhave worked dming the past week .. (Finland, Great Britain) or .having a job at 
this momentlhave worked during the past week, for more than 12 hours. (Netherlands, 
Germany, Sweden). Since the meaning of economically inactivity is different for men 
aged 60 to 69, analyses were also perfonlled for a narrower age range (25-59). Because 
the results for both age groups were similar, those for the entire age group are presented 
below. Since no intemationally comparable information on occupational class was 
available for women, analyses were restricted to men aged 25-69 years. No analyses 
could be perfonned for France since the format of the available data set was not suitable 
for the simultaneous analyses of several socio-economic vmiables. 

4.3 Results 

Income-related inequalities in morbidity 
Figure 4.2 illustrates the pattern of health variations by income decile group for per
ceived general health. For all countries, except Sweden, the prevalence of less-than
good health decreased about linearly with an increasing position on the income distri
bution. The same patterns were found for the other morbidity indicators (results not 
shown). Formal tests on lineality (see Data and method section) showed that in all 
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countries, except in Sweden, the prevalence of less-than-good perceived general health 
and other morbidity indicators was linearly related to the relative position of each 
income group (after logistic transformation of the dependent variable). 
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Fig. 4.2 Prevalence rate of less-thall-good perceived gelleral health by illcome decile group whe1l the 
illcome level of each decile group is qualltified as its relative position all the income distribu
tiOll. Men and women aged 25-69 years. 

The RII, which quantifies the relation illustrated above, is given in table 4.3 for all indi
cators of morbidity. In the table, the countries are ordered according to the RII value for 
less-than-good health for men and women combined. For men and women combined, 
largest RII estimates for less-than-good perceived health were found for Great Britain, 
and smallest estimates were observed for Sweden, Finland, and Germany. For countries 
with a high overall prevalence of less-than-good health, the results are also given for a 
lower cut-off point (mostly less-than-fair health) since the higher prevalence rates might 
be mtificial, e.g. due to subtle differences in survey questions on perceived general 
health'. The results for the lower cut-off point of perceived general health showed a 
substantially larger RII for Great Blitain and a slightly larger estimate for Germany. For 
Finland a slightly smaller RII was observed. 

The international patterns found for the other morbidity indicators were not consistent 
with the results for perceived general health. The relatively high position for Great Bri
tain for perceived general health was much less marked for the only other morbidity 
indicator available for Great Britain. Similarly, relatively low positions of Sweden, 
Finland and Germany were not observed for most other morbidity indicators. 

The position of some countries varied by sex. Health inequalities in the Netherlands 
were found to be relatively large for men but relatively small for women. Health 
inequalities in Great Britain were consistently larger than in other countries for women 
but not for men. 
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Table 4.3 The Prevalence rate (%) and the Relative Index of inequality (RII), with 95%-colljicellce 
interval, for perceived general health (less-than-good health alld less-thall-fair health or 
allother cut-off point*), long-term disabilities, chronic conditions and any long-slallding 
health problem. AleJl and women aged 25-69 years. 

Country 

Mcn& Women 

Perceived general 
health 

% RI! 

Great Britain 31.6 4.53 3.86-5.31 

'10.9 6.50 5.08-8.33 

21.4 3.80 3.10-4.66' 

26.6 3.74 2.96-4.72 

22.6 3.42 2.59-4.51 

Long-term disabilities Chronic conditions 

% RI! % RI! 

Any long-standing 
health problem 

% RI! 

33.8 2.56 2.19-3.00 

10.4 3.72 2.81-4.93' 20.8 1.84 1.51-2.26 30.3 1.56 1.31-1.85' 

34.8 2.39 1.88-3.03 

Netherlands 

France 

Sweden 

Finland 41.2 3.37 2.82-4.03 18.7 2.99 2.41-3.71' 

'6.9 3.14 2.29-4.31' 

42.5 2.35 1.98-2.79 

West Germany 54.9 2.84 2.45-3.30 

'14.4 3.34 2.71-4.11 

Test interaction 
country· income 

Men 
Great Britain 31.6 

'10.1 

Netherlands 20.8 

France 22.1 

Sweden 22.0 

Finland 40.9 

*7.4 

West Germany 54.1 

*13.7 

'Vomen 
Great Britain 37.7 

*11.6 

Netherlands 22.0 

France 30.0 

Sweden 23.3 

Finland 41.5 

*6.5 

West Germany 55.7 

*15.0 

pooO.OOI 

4.62 3.65-5.84 

7.19 4.96-10.4 

5.42 4.00-7.35 

3.92 2.70-5.68 

3.21 2.16-4.78 

3.74 2.90-4.81 

4.45 2.86-6.92 

2.72 2.21-3.34 

4.02 2.98-5.44 

4.39 3.53-5.44 

6.45 4.63-9.00 

3.07 2.32-4.07 

3.66 2.70-4.95 

3.82 2.57-5.66 

3.11 2.43-4.00 

2.28 1.44-3.59 

2.92 2.36-3.61 

2.70 2.02-3.58 

29.1 1.98 1.67-2.35' 

p~0.797 pooO.OIl p<O.OOI 

34.0 2.35 1.88-2.94 

8.5 6.05 3.89-9.42 19.5 2.06 1.54-2.77 30.8 2.06 1.61-2.64 

32.1 2.33 1.66-3.27 

17.9 4.10 3.00-5.59 40.1 2.46 1.93-3.14 

27.9 2.40 1.89-3.06 

33.7 2.75 2.21-3.43 

12.1 2.68 1.86-3.88 22.1 1.70 1.29-2.25 29.9 1.23 0.96-1.57 

37.7 2.38 1.71-3.33 

19.4 2.33 1.72-3.14 42.9 2.30 1.81-3.29 

30.3 1.62 1.27-2.07 

t Significant difference (p<0.05) in the RII between men and women. 
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Figure 4.3 illustrates the pattern of health variations by income when the income level 
of each decile group is quantified as its median disposable yearly income, in US dollar 
in 1991. For all countties, except for Sweden, the prevalence of less-than-good health 
decreased continuously with increasing income. The magnitude of this decrease dimi
nished, however, with increasing income. The same patterns were found for the other 
morbidity indicators (results not shown). FOlmal tests confilmed that the prevalence of 
less-than-good perceived general health as well as those of other morbidity indicators 
was generally not linear related to the relative position of each income group (after lo
gistic transformation of the dependent variable). Log-transformation of the income vari
able improved the fit of the regression models for all countries, except for Sweden. This 
implies that in most countries the associations between the median disposable income 
and health are steeper among lower income levels than among higher income levels. 
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Fig,4,3 Prevalence rate oj less-Ihan-good perceh'ed general healtll by income decile group when the 
income level of each decile group is quantified as its median disposable income (yearly 
equivalent household iI/come), measured ill US dollars. Mell and womell aged 25-69 years. 

The EM, which summarises the associations illustrated above, is given in table 4.4. 
Countries are ordered as in table 4.3. For men and women combined, the EM for less
than-good perceived health was about equally large for most countries. However, the 
EM for Finland was slightly larger and for Gernlany was slightly smaller than for other 
countries. The international pattern found for the other morbidity indicators was not en
tirely consistent with the results for perceived general health. For example, a clearly 
lower position for Gennany was not obselved for chronic conditions. As for the RII, the 
position of some countries varied by sex. In the Netherlands and Gelmany, the effect of 
income on health was relatively small for women but not for men. 

Since the associations between the median yearly income and morbidity were generally 
not lincar, we also estimated the EM using 10g-transfOlmed income as independent 
variable. Generally, log-transformation did not affect the international position of coun
tries with respect to the size of the EM. 
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Table 4.4 The EffecI Afeasure (EM), with 95%-colljidellce interval, for perceived general health 
(less-thall-good health alld less-thall-fair health or allother cut-off point*), IOllg-Ierm dis
abilities, chronic conditions alld allY long-standing health problem. Mell alld women aged 
25-69 years. 

Perceived general Long-term Chronic conditions Any long-standing 
health disabilities health problem 

Country EM EM EM EM 

Men & Women 
Great Britain 1.61 1.51-1.72 1.32 1.26-1.40 

*1.92 1.72-2.15 

Netherlands 1.82 1.64-2.02' 1.80 1.55-2.09' 1.32 1.20·1.45 1.19 1.10-1.28' 

France 1.78 1.59-1.99 

Sweden 1.80 1.55-2.12 1.53 1.34·1.74 

Finland 2.18 1.93·2.46 2.10 1.81-2.44' 1.73 1.55-1.93 

'2.13 1.70-2.67' 

West Germany 1.53 1.43-1.63 1.27 1.18-1.36' 

*1.67 1.51-1.86 

Test interaction p~.018 p~.554 p~.070 p<O.OOI 
country*income 

Men 
Netherlands 2.13 1.82-2.51 2.27 1.78-2.91 1.35 1.18-1.54 1.35 1.21-1.51 

Great Britain 1.68 1.53-1.86 1.29 1.19-1.40 

*2.10 1.76-2.53 

France 1.81 1.52-2.18 

Finland 2.35 1.98-2.81 2.54 2.03-3.19 1.83 1.55-2.16 

*2.78 2.02-3.87 

Sweden 1.67 1.37-2.06 1.45 1.22-1.72 

West Germany 1.51 1.36·1.66 1.40 1.25-1.57 

*1.74 1.49-2.05 

Women 
Great Britain 1.57 1.44-1.69 1.34 1.24-1.44 

*1.85 1.61-2.15 

Sweden 2.04 1.61-2.62 1.61 1.33-1.95 

France 1.77 1.52-2.06 

Finland 2.06 1.74·2.44 1.83 1.50-2.26 1.65 1.41-1.93 

*1.71 1.26-2.35 

Netherlands 1.65 1.43-1.91 1.54 1.28-1.87 1.29 1.13·1.47 1.06 0.95-1.17 

West Gemlany 1.53 1.39-1.69 1.21 1.10·1.34 

*1.57 1.43-1.81 

• Significant difference (p<O.05) in the EM between men and women. 
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For the Netherlands, however, the new EM for perceived general health and long-telm 
disabilities was about as large as for Finland (results not shown). 

Figure 4.4 shows the association between the size of income inequalities and the RI! for 
perceived general health. The size of income inequalities was largest for Great Blitain 
and smallest for Sweden and Finland. This is in agreement with results from other 
studies'. The RI!.s for less-than-good and less-than-fair perceived health were averaged 
for Gelmany, Great Britain and Finland. The correlation between the RI!'s for perceived 
general health and the size of income inequalities was high, 1=0.84 (p~0.04), although it 
was largely dependent on the position of Great Britain. For the other morbidity 
indicators, no correlation was calculated since the number of countries was too limited. 
However, the variations between countries in the RII for the other morbidity indicators 
do not consistently support the association observed for perceived general health. 
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Fig. 4.4 The RIlfor perceived general health plotted against the size of iI/come inequality. 

Effect of controlling for other socia-economic variables 
Figure 4.5 shows the effect of controlling for educational level, occupational class and 
employment status on the RI! for men. Without correction, the RI! for perceived general 
health (less-than-good health and less-than-fair health) was relatively large for the 
Netherlands and Great Btitain, and small for Finland, Sweden and Germany. Control
ling for educational level resulted in a moderate decrease of the RII in all countries. The 
effect of subsequent adjustment for occupational class was generally vety small. Con
trolling for educational level and occupational class did not change the relative position 
of countties. Subsequent controlling for employment status resulted in a substantial 
decrease of the RII in Finland, Great Btitain and the Netherlands. For all countries, 
however, income-related inequalities in perceived general health remained statistically 
significant. After controlling for the three socia-economic indicators, the RI! estimates 
for perceived general health were about equally large in all countries. 
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Fig. 4.5 Reduction of the size of illcome-related inequalities il/lJIorbidity (RII) by subsequent contro/
ling/or other socio-ecollomk indicators. Men aged 25-69 years. 

Also for the other morbidity indicators, controlling for educational level and especially 
employment status resulted in a substantial decrease of the RI!, whereas controlling for 
occupational class generally had a very small effect. After control for the three socio
economic indicators, the RII estimates remained statistically significant, except for 
inequalities in any long-standing health problem in the Netherlands and Great Britain. 
Controlling did not change the international position of countries with respect to chronic 
conditions and any long-standing health problem. For long-term disabilities, however, 
controlling for other socia-economic indicators also resulted in equally large inequali-
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ties for the two countries included. The effect of controlling for the three socio
economic indicators on the EM resembled closely the effect they had on the RII (results 
not shown). 

4.4 Discussion 

Evaluation of data problems 
In this study, net household income was adjusted for the household size using an 
equivalence scale (household sizeo.36) proposed by Buhman et al in the context of the 
Luxembourg Income Study'. Many other studies have, however, used a weight between 
0.6 and 0.8 instead of 0.36. An impot1ant question therefore is whether the results of 
tltis study are sensitive to the choice of the equivalence scale. Additional analyses, in 
wltich we used 0.72 as a weight, showed somewhat smaller inequality estimates in all 
counhies, but the relative order of countries \vas not affected. An exception was the po
sition of Sweden, which was more favourable when a higher weight was used. 

The comparability of income data was optimised by including only countries for which 
net income data were given for all household members, income levels were distin
guished in the fonn of at least ten income categories, and income data were missing for 
less than 30% of the respondents (for this reason data from Demnark, Norway, Spain 
and Switzerland were excluded). However, some remaining differences were present in 
the measurement of income. In Gennany, France and the Netherlands, infonnation on 
the total amount of net household income was obtained with one simple question with 
10 to 12 income classes as answer possibilities, while for Great Britain income data 
were obtained by an extensive battery of questions. In Finland and Sweden, on the other 
hand, infonnation was obtained by linkage of the survey data with the tax regishy. 
Because of this, the income level might have been measured less precisely in GelIDany, 
France and the Netherlands than in the other countries (e.g. possibly subjects forget 
some sources of income when income is measured with a simple surveys question). This 
might have resulted in more misclassification and thereby in a larger underestimation of 
the inequality estimates than in the other countries. 

Another problem wltich might have affected the comparability of our inequality esti
mates are differences between countries in survey non-response rates and in nOI1-
response rates to income questions (partial non-response). Non-response rates can bias 
the inequality estimates if they are related to income and, per income level, to health 
status. Several shldies have shown that response rates are lower among those who are 
less healthy. In addition, there are indications in the generalliterahIre that response rates 
are lower among the poor, and to a lesser extent, among the rich as compared to the rest 
of the population13 • Non-response might therefore lead to an underestimation of the size 
of income inequalities and perhaps of income-related inequalities in health. The higher 
the percentage of non-response the larger this underestimation may be. Countries with 
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relatively large survey non-response rates are the Netherlands and Germany. Partial 
non-response rates were large in the Netherlands and Great Britain. For the surveys of 
these countries, specific non-response research has been calTied out. However, only for 
the Dutch survey non-response was studied in relation to income level. This study, 
which compared the income distribution of respondents with that of a sample of non
respondents observed that response rates were not lower among the lowest or highest 
income class (internal repOlt, Statistics Netherlands). For the British survey, non
response was studied using a proxy for income, car ownership. It was found that the 
non-response rate among non-car-owners was only slightly higher than among car 
owners (internal repOlt, Office for National Statistics). However, bias cannot completely 
be ruled out on the basis of these non-response studies. , 

Although the shape of the relationship between income and morhidity indicators is 
probably not largely biased hy the above mentioned data problems, these problems do 
make it difficult to determine the exact magnitude of income-related inequalities in 
health and international variations in this magnitude. It is possible that the position of 
Finland and, especially Sweden, is overestimated as compared to other countries. This 
means that the international position of Finland and Sweden may be more favourable 
than was observed in this study. 

Comparison with other studies 
In this study, we found that the shape of the relation between morbidity rates and the 
disposable median income of income groups was generally not linear. In most countries, 
the association was steeper among lower income levels than among higher income 
levels. This is in agreement with the few other studies from the UK and the US, which 
investigated the shape of the relationship between income and mortality!',!" and 
between income and poor health16. Studies, which investigated the shape of the relation 
between morbidity rates and the relative position of income groups on the income dis
tribution, are rare. Lundberg and Fritzell!7 studied the association between morbidity 
and relative income position among adults in Sweden using the same data as included in 
this study but a different age-range and income measure (individual income before tax 
without cOlTection for household size). Their results for physical illness SUppOlt our 
finding that the pattem of morbidity by income in Sweden, in contrast to other coun
tries, is characterised by a relatively low morbidity level among the lower income 
groups. Additional analyses in which we excluded subgroups of the population like self
employed, falTllers and economically inactive persons showed that the relatively low 
morbidity level among lower income groups we observed for Sweden is not related to 
these specific groups. So, it is yet uncertain what causes the deviant pattern observed for 
Sweden. 

Doorslaer et aI' studied inequalities in perceived general health by income for men and 
women combined in nine countries using survey data of 1982-1992. The size of 
inequalities was measured with the concentration index, which is mathematically simi
lar to the Relative Index of Inequality used in this study. Perceived general health was 
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operationalised as a continuous latent variable, which combines information on different 
cut-off points, including less-than-fair and less-than-good health. The intemational pat
tem of income-related inequalities reported in that study are in agreement with the pat
tem we found for perceived general health among men and women combined. Both 
studies observed for men and women combined largest inequalities in Great Britain, 
intermediate inequalities in the Netherlands and smallest inequalities in Sweden, Ger
many and Finland (1'=0.91, p~0.03, 11'=5). Besides, both studies showed a high positive 
correlation between the size of health inequalities and the size of income inequalities. 
Although the results for perceived general health of both studies are consistent with 
each other, the results of this study also showed that this pattern is not clearly found for 
the other morbidity indicators. The absence of a clear relationship between the size of 
income inequalities and the magnitude of inequalities in morbidity has recently also 
been reported by a Spanish study which investigated the association between the size of 
income inequalities and the size of income-related inequalities in long-term disabilities 
among 17 regions18• 

Recent intemational comparisons in which we used educational level 01' occupational 
class as indicators of socio-economic status instead of income level, do not confirm the 
finding of this study that health inequalities are possibly somewhat smaller in more 
egalitmian countries such as Finland and Sweden2.'.I9. Health inequalities by educational 
level in the Nordic coun!!ies even seemed to be relatively large from an intemational 
perspective. This suggests that egalitarian socio-economic and other policies in the Nor
dic countries may have reduced income-related health inequalities but were not equally 
effective in reducing health differences according to educational level. 

In this study, we observed that the magnitude of income-related inequalities in morbi
dity is substantially reduced when adjushnents are made for other 'socio-economic indi
cators, especially employment sta!!IS. This is in agreement with other s!!ldies which 
estimated the effect of income on mortality" and morbidity20.2!, independently of other 
socio-economic indicators. 

Explanations of the results 
The existence of an association between income and morbidity among higher income 
levels as well as lower income levels suggests that the impact of income cannot only be 
explained by the relatively poor financial situation of those at the bottom of the income 
distribution. The large differences in health among higher income levels underline the 
potential importance of relative income (instead of disposable), which may affect health 
via, among others, psychosocial stress22 • Our finding that the strength of the association 
between income and health did not diminish with increasing position on the income 
distribution, while it did diminish with increasing disposable income, suppOlis the idea 
that especially relative income is of interest. 

However, the size of income-related inequalities in health reduced substantially when 
control was made for educational level, occupational class and employment status. This 
indicates that a large part of the income-related inequalities in health is due to dif-
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ferences between income groups in these other socio-economic characteristics and their 
independent effect on health. Moreover, the large reduction observed when controlling 
for employment status might reflect reverse causality, i.e. an effect of ill-health on 
income. A main way by which ill-health affects income is by exclusion fi'om the labour 
market of work-disabled persons, with a subsequent fall in income6". We should wam, 
however, that the residual effect of income estimated in this study provides only an 
approximate estimate of the direct causal effect of one's financial position on health, 
This causal effect might have been overestimated because there might be other con
founding socio-economic factors for which we could not control, such as marital status. 
In addition, we have not been able to control for reverse causality completely since 
some of the effect of ill-health on income is not linked t(> the exclusion from the labour 
market. Controlling for employment status might, on the other hand, have led to an 
underestimation of the causal effect of income on health since the control procedure 
removes the independent effect that the financial situation might have on health via 
employment or in interaction with employment status. 

The high correlation between the size of income inequalities, and the RlI for perceived 
general health observed in this study and in the study of Van Doorslaer et aI, is in 
agreement with the expectation that health inequalities are smaller in countries with 
egalitarian social and health policies and small income inequalities. This finding is not 
completely surprising since the RlI not only takes into account the magnitude of the 
association between disposable income and health, but also the magnitude of inequali
ties in income itselfil,12. The cOlTelation between the size of income inequality and the 
size of income-related inequalities in morbidity found in this study should to some 
extent be interpreted reservedly, among others, because the cOlTelation largely depends 
on the position of Great Britain. 

Analyses in which we simultaneously controlled for other socio-economic indicators 
showed that the relatively large RlT's for perceived general health for men in the 
Netherlands and Great Britain approached those of other countries after controlling for 
other socio-economic indicators. This means that variations between countries in the RII 
for perceived general health can be attributed to differences between countries in the 
association between income and other socia-economic indicators and/or to differences 
in the strength of the association between these other socio-economic indicators and 
health. The relatively large inequalities in Great Britain and the Netherlands reduced 
especially when control was made for employment status. As outlined above, control
ling for employment status removes the effect of being unemployed on health and the 
effect of health on income that is related to exclusion from the labour market of work
disabled persons (reverse causality), This suggests that the relatively large income
related inequalities in perceived general health among men in Great Britain and the 
Netherlands might be due to a relatively large impact of ill-health on income, Different 
mechanisms might be at work in different countries. In Great Britain, this large impact 
might be due to a large decrease in disposable income when people leave the labour 
market because of ill-health. For the Netherlands, on the other hand, this large effect is 
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more likely to be due to the fact that the proportion of persons who leave the labour 
market because of ill-health is relatively large, perhaps because of the relatively gene
rous sickness benefits in that country. 

Conclusion 
For all countries, higher morbidity rates were observed among the lower income groups. 
The shape of the relationship between income and morbidity was in general linear or 
log-linear, depending on the way the socio-economic status of income groups was 
measured. The independent impact of income was fairly small in all countries, which 
suggests that income-related health inequalities reflect to only a modest extent a direct 
causal effect of a person's financial situation on health. 

The size of income-related health inequalities varied between countries. In spite of some 
data problems that make it difficult to determine the exact international position of 
countries, the results of this study do provide some support for the view that income
related inequalities in health are smaller in countries with smaller income inequalities. 
Additional analyses indicated that these variations might be related to differences 
between countries in the extent to which ill-health affects income. This latter implies 
that social policies which aim to improve the income position of ill and disabled people, 
especially by enhancing the opportunities to stay in the labour market, are an important 
tool to diminish income-related health inequalities in societies, or at least to avoid a 
widening of these inequalities. 
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5 Comparison of health inequalities between 
East and West Germany 

Objective 
The aim of this study is to assess whether the extent of health inequalities varies 
between East and West Gelmany at a point in time shortly after the reunification. 

Data al/d methods 
Data were obtained from two cross-sectional studies conducted in 1990/92 iu East 
(1,146 men, 1,268 women; response rate of 70%) and West Germany (2,623 men and 
2,688 women; response 69%) with nearly identical study protocols. Socia-economic 
status (SES) was assessed by household equivalent income and by educational level. 
Morbidity was assessed by perceived general health and by the number of chronic con
ditions. Absolute differences as well as relative differences (odds ratios) in morbidity 
rates between low SES groups and high SES groups were calculated, and both measures 
were standardised for age. Analyses were performed for men and women aged 25-69 
years. 

Results 
Income inequalities were considerably larger in West Germany as compared to East 
Germany, but there were only minor differences between East and West Germany con
cerning educational inequalities and overall morbidity rates. Most measures of health 
inequalities indicated that health inequalities favouring the upper socia-economic 
groups exist in East Germany as well as in West Germany, and that there were no major 
differences in the extent of health inequalities between both parts of Gelmany. 

COl/elusiol/ 
Using two data sets that have been raised with nearly identical study protocols, it seems 
that health inequalities are relatively stable, as they do not differ substantially between 
East and West Germany despite the fact that both parts of Germany have experi~nced 
different social systems during the past 45 years. 
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5.1 Introduction 

There is a growing interest in comparing health inequalities between different European 
countries. The most recent empirical studies have mainly been published by two large 
intemational research teams, one headed by Doorslaer and Wagstaff' and one headed by 
Mackenbach and his team'-'. The rational for these comparisons is that they can help us 
to understand the causes for health inequalities and the potential for reducing them. The 
major challenge these comparisons are facing is that it is usually very difficult to 
compare data that have been raised in different countries. 

It is especially interesting to compare health inequalitie~ between East and West Ger
many, as both p31is of Gennany shared a long period of common history and culture, 
have then experienced very different socio-economic and health care systems for about 
45 years, and are now merging into one system again, accompanied by severe social 
problems mainly in the eastem part. Thus it can be assumed that health inequalities dif
fer between East and West Germany. We hypothesised that health inequalities are larger 
in West Gelmany, as in East Germany the society was more egalitarian. 

Health inequalities favouring the higher socio-economic groups have been repOlied in a 
number of studies from West GelmanylO.I' as well as from East GelmanyIJ-15. Studies 
comparing the extent of health inequalities in the eastem and westem part of Gelmany 
are rare, though, and those that are available provide infOtmation that is difficult to 
intelpret. The first study was based on data from 198716. It indicated that health 
inequalities by educational level were somewhat larger in East Gennany than in West 
Gennany; but the data were hardly comparable, as a representative sample from West 
Gennany was compared with a sample from a single town in East Gelmany (Le. Gar
litz). The second study was based on a random slltvey of adults in East and West Ger
many conducted in 199217,18, It indicated that health inequalities by educational level, 
occupational status and income were somewhat smalier in East Gemlany than in West 
Germany. The statistical analyses failed to adequately express the magnitude of health 
inequalities, though, as the regression coefficients presented in that study were velY 
difficult to intelpret. The third study was based on a different sUlvey conducted in 1992 
in East and West Gennanyl'. Using an approach developed in economics that is rarely 
used in epidemiological studies (i.e. concentration of income and of poor health), it 
indicated that poor health was slightly concentrated in lower income pmiicipants, and 
that this concentration is about the same in East Germany as in West Gennany. 

The best answer conceming the question if the extent of health inequalities differs 
between East and West Gemlany can be provided by analysing data from two popula
tion sUlveys that have been conducted in 1990/92, These data represent the largest 
representative sample available from East and West Germany. The study protocol of the 
sUlveys was nearly identical in both parts of Gennany. Based on these data, we 
addressed three questions: 
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• Are there differences in social inequalities between East and West Germany? 
• Are there differences in morbidity rates between East and West Germany? 
• Are there differences in the size of health inequalities between East and West Ger-

many? 

The analyses primarily focused on the third question, but the other two were included as 
well as they could help to explain the extent of health inequalities. Concerning the first 
question, it is yet quite clear that the standard of living is still lower in East Germany 
than in West Gennany. The available studies comparing the extent of social inequalities 
showed that income inequalities were larger in West Germany than in East Germany'o. 
Conceming the second question, no clear answer has been provided yet. In West Ger
many, some health problems seemed to be more prevalent (e.g. myocardial infarction), 
some less prevalent (e.g. hypertension) and others (e.g. general health complaints) about 
as prevalent as in East Germany'O.21. This confusing picture was somewhat surprising, 
as all-cause mortality was clearly higher in East Germany than in West Germany22.23. 

5.2 Data and methods 

Data were derived from two studies in East and West Germany carried out with nearly 
identical methodologies and protocols. In West Germany, a representative sample of 
8,000 persons was chosen from 100 sample points. The survey was conducted in 
1990/91 in the framework of the German Cardiovascular Prevention Study24 and 
included 25-69 year old German residents. The study design has been described in more 
detail elsewhere". Data were available from 5,311 respondents (2,623 men and 2,688 
women), yielding a response rate of 69% among those who could be contacted (i.e. 
excluding those who had moved, whose addresses were incorrect or who were deceased 
prior to the start ofthe survey). 

In East Gernlany, a representative sample of 4,000 persons was chosen from 50 sample 
points. The survey was conducted in 1991/92 and focused on 18-79 year old German 
residents'6. Data were available from 2,509 respondents, yielding a response rate of 
70% among those who could be contacted. As the West Gelman survey was confined to 
the age range 25-69 years, we excluded the age ranges 18-24 and 70-79 from the East 
German survey. Thus, in the present analysis 2,414 persons (1,146 men, 1,268 women) 
could be included from East Germany. 

Two indicators of socia-economic status (SES) were used. The first indicator was based 
on the net monthly household income (total gross household income minus taxes and 
social insurance premiums). The "net household equivalent income" was calculated by 
the following fonnula in order to adjust the net household income to the household size: 
(net household income) 1 (number of persons in the household'·l6). This formula was 
proposed by Buhmann et al.27 as a simple tool for taking into account the economy of 
scales induced by an increasing number of household members. 
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The respondents were asked to mark an income class in the questionnaire. The ques
tionnaire in West Gelmany included 12 income classes ranging from "below 1,000 DM" 
to "7,000 DM and more"; the questiomlaire in East Germany included 12 income 
classes as well, but these were ranging from "below 500 DM" up to "5,000 DM and 
more", reflecting the fact that income is lower in the eastern than in the western part of 
Gennany. As the fonnula shown above requires an exact income figure, it was assumed 
that the net household income was equal to the mean of the upper and lower bound of 
the marked income class. For the lowest income class, it was assumed that the average 
income level equaled 2/3 of the upper bound, and for the highest income class, it was 
assumed that the mean income level equaled 4/3 of the lower bound. The household 
equivalent income was divided into deciles. Concerning the comparison of the median 
equivalent income per income decile between East and West Germany (see figure 5.1), 
identical income classes were used for both parts of Gennany, ranging from "below 
1,000 DM" to "5,000 DM and more". 

The second indicator of socia-economic status was the highest educational level 
achieved by the respondent. Three educational levels were distinguished, i.e. low (pri
mary education), medium and high (university degree)'. The educational system in West 
Gennany differed from the one established i.n East Gennany, but these three levels pro
vided a good matching of the two systems. 

Morbidity was assessed by two indicators, perceived gelleral health on the one hand and 
IIl1mber of chrollic cOllditions on the other. The indicator perceived general health was 
based on exactly the same question in both surveys: "How would you describe your pre
sent state of health: very good, good, satisfactory, less than good, or poor?" In a first 
step, we focused the analyses on those respondents who classified their health status as 
"less than good or poor", and in a second step, we combined these respondents with 
those who classified their health status as "satisfactory". 

The question concerning the second indicator was posed slightly differently in both sur
veys: "Do you suffer or have you suffered from one of the following diseases?" in West 
Gennany, and "Did you suffer from one of the following diseases in the past 12 
months?" in East Gennany. In West Gennany, the respondent was given a list of 34 
specific chronic conditions, and in East Gelmany a list of 37 specific chronic conditions 
was applied. We selected those 10 conditions that were listed identically in both surveys 
(diabetes mellitus, myocardial infarction, other heart disease or angina pectoris, cere
brovascular disease or stroke, hypertension, stomach or duodenum ulcer, liver or gall 
disease, kidney or urinary tract disease, muskulo-skeletal diseases). Then, we calculated 
the total number of chronic conditions per respondent. In a first step, we calculated the 
percentage of respondents reporting two or more of these chronic conditions, and in a 

I Low educational level: 'keine abgeschlossene SchulbHdung, Volks- oder Hauptschulabschlul3, Mittlere Reife 
oder Realschulabschlu6. AbscWu6 10. Klasse (POS)'. Medium educational level: 'Fachhochschulreife, Abitur, 
Meister- oder Tec1Ulikerschule', High educational level: 'Fachhochschuh Hochschul- oder Universitats
abschluB'. 
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second step, the percentage of respondents reporting at least one chronic condition was 
calculated as well. 

Absolute as well as relative health differences between low and high SES groups were 
calculated. The absolute rate difference was calculated as the morbidity rate in the low 
SES group minus the morbidity rate in 'the high SES group, controlling for age by 
indirect standardisation. The relative difference was calculated with logistic regression 
analyses using the high SES group as a reference. A nominal variable representing 5 
years age groups was included in the regression model in order to correct for age. The 
regression coefficients and their standard errors were used to calculate odds ratios and 
their 95% confidence intervals. Income inequalities were mainly assessed by the Gini 
concentration index, a standard tool in income economics. The Gini index can range 
from 0 (equal income distribution) to 1 (maximum income concentration). A non
parametric bootstrap resampling method was used to calculate 95% confidence intervals 
with 1,000 resamplings. 

5.3 Results 

The median equivalent income (in Deutsche Mark) per income decile for East and for 
West Gennany is shown in figure 5.1. The figure indicates that for both men and 
women income inequality was considerably larger in West Gerroany as compared to 
East Gerroany. This result was confirmed by the Gini indices. The calculations yielded a 
Gini index of 0.218 for East Gerroany and of 0.269 for West Gelmany. The 95% confi
dence intervals were 0.205 - 0.220 for East Germany and 0.262 - 0.273 for West Ger
many, indicating that income inequalities were siguificantly higher in West Gerroany 
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than in East Genuany. Concerning the distribution of the population over different edu
cationallevels, socio-economic differences in East and West Gennany were remarkably 
similar (data not shown). 

As expected, the prevalence rates for the morbidity indicators less than good or poor 
health on the one hand and 2 or 1Il0re chron'ic conditions on the other hand increased 
with age for men and women in both patis of Genuany (figure 5.2). It is also important 
to note that with increasing age the indicator 2 or 1Il0re chronic conditions increased 
much more than the indicator less than good or poor health, but the most interesting 
point here was that there did not seem to be important differences in morbidity between 
East Gelmany and West Genuany. 
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For both sexes and in both parts of GeJmany, morbidity rates increased with decreasing 
equivalent income (data not shown). In some cases there was no steady trend of 
increasing morbidity, but the pattern was still rather clear. This held for the morbidity 
indicator less than good or pOOl' health as well as for the indicator 2 or more chronic 
conditions, although health inequalities by income were somewhat larger for the first 
morbidity indicator than for the second. 

The rate differences and odds ratios comparing thdncome deciles 9+10 vs. 1+2 on the 
one hand and 6-10 vs. 1-5 on the other are presented in table 5.1. For both morbidity 
indicators, in both parts of Gelmany and for men as well as for women, the odds ratios 
indicated health inequalities favoming the higher income groups. All odds ratios for the 
indicator less than good or poor health reached statistical significance, and for West 
Germany three out of four odds ratios for the indicator 2 or 1II0re chronic conditions 
reached statistical significance as well (statistical significance was narrowly missed for 
the fourth odds ratio). Concerning rate differences, in 15 out of 16 comparisons mor
bidity rates were higher in the lower income groups as compared to the higher income 
groups. Odds ratios and rate differences suggested that there were no important health 
inequalities by income in East Germany when the illdicator 2 or 1II0re chrollic cOlldi
tions was used. 

Table 5.1 Rate differences and odds ratios ratios including 95% conf intervals compari1lg income 
decifes 9+10 vs. income declles 1 +2 ami income declles 6-10 vs. income deci/es 1-5. 

Men 

9+1011+2 

Rate difference (%) 

Odds Ratio 

6·10/1-5 

Rate difference (%) 

Odds Ratio 

\Vomen 

9+1011+2 

Rate difference (%) 

Odds Ratio 

6-1011-5 

Rate difference (%) 

Odds Ratio 

West Germany 

Less than good or 
poor health 

+ 13.5 

3.28 (2.28 - 4.73) 

+ 6.9 

1.92 (1.51- 2.44) 

+9.1 

2.08 (1.49 - 2.90) 

+4.0 

1.38 (1.10 - 1.72) 

2 or more 
chron. condo 

+7.0 

1.54 (1.14 - 2.07) 

+4.2 

1.30 (1.07 - 1.59) 

+ 5.2 

1.41 (1.05 - 1.89) 

+2.4 

1.17 (0.96 - 1.42) 

East Germany 

Less than good or 
poor health 

+ 11.8 

4.05 (1.91 - 8.62) 

+ 3.5 

1.51 (1.01- 2.27) 

+7.5 

1.93 (1.06 - 3.50) 

+8.2 

1.99 (1.39 - 2.85) 

2 or more 
cbron. condo 

+ 3.2 

1.43 (0.86 - 2.38) 

- 0.7 

1.03 (0.75 - 1.42) 

+0.6 

1.08 (0.67 - 1.74) 

+ l.3 

1.11 (0.82 - 1.50) 

A mixed picture emerged when the extent of health inequalities was compared between 
East and West Gernlany. Rate differences and odds ratios suggested that for the indica
tor 2 or 1II0re chronic conditiolls health inequalities were larger in West Germany than 
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in East Gelmany, but the confidence intervals widely overlapped, indicating that no sta
tistically significant differences existed. For the indicator less than good or poor health 
there did not seem to be a clear East-West pattem. 

Conceming educational differences, the prevalence of less than good or poor health 
increased with decreasing educational level in both pmis of Germany, for men as well 
as for women (data not shown). The same association was shown for the indicator 2 or 
more chronic conditions, the only exception being women in East Germany. This result 
was supported by the rate differences and the odds ratios (table 5.2). They indicated 
health inequalities favouring the higher educational level. The only exception was the 
indicator 2 or more chronic conditions for women in East Gelmany. 

Table 5.2 Rate differences and odds ratios including 95% confidence intervals comparing those with 
lower edllcatiol/alle~'el and medium plus higher educational level. 

West Gemlany East GCffilany 

Less than good or 2 or more Less than good or 2 or more 
poor health chron. cond, poor health chron. condo 

Men 

Rate difference (%) +4.6 +3.3 +4.1 + 6.3 

Odds Ratio 1.51 (1.19 - 1.90) 1.23 (1.01 - 1.50) 1.63 (1.07 - 2.49) 1.29 (0.91 - 1.81) 

Women 

Rate difference (%) +5.6 +1.3 +2.2 - 0.9 

Odds Ratio 1.64 (1.30 - 2.05) 1.09 (0.89 - 1.33) 1.24 (0.85 - 1.82) 0.94 (0.66 - 1.32) 

Again, a mixed picture emerged when the extent of health inequalities was compared 
between East and West Germany. The rate differences and the odds ratios for the indi
cator less than good or poor health suggested that for women health inequalities were 
somewhat larger in West Germany than in East Germany. The indicator 2 or more 
chronic conditions suggested that health inequalities were somewhat larger for men in 
East Germany than for men in West Gelmany. The most striking impression was, 
though, that health inequalities seemed to be velY similar in both parts of Germany. 

In another step, we calculated two more morbidity indicators, i.e. satis/actO/J', less than 
good or poor health and 1 or more chronic conditions. Of course, these additional mor
bidity indicators (results not shown) provided higher prevalences and narrower con
fidence intervals than the results based on a more restricted definition of morbidity. 
Conceming the comparison of health inequalities between East and West Gennany, 
these additional morbidity indicators sUPPOlied the impression that there were no sig
nificant differences in health inequalities between East and West Gelmany. Looking at 
health inequalities by income, inequalities assessed by the indicator satis/actO/J', less 
than good or poor health were somewhat larger in West than in East Gelmany, and 
inequalities assessed by the indicator 1 or more chronic conditions were somewhat 
larger in East Germany than in West Gelmany, but the differences between East and 
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West Germany never reached statistical significance. Looking at health inequalities by 
educational level, health inequalities seemed to be larger in East Germany in one case 
(men: satisfactory, less than good or poor health) and larger in West Germany in' 
another (women: 1 or more chronic conditions). 

5.4 Discussion 

The three questions asked above can be answered in the following way. There were sub
stantial differences in social inequalities between East and West Germany when income 
was considered. Figure 5.1 and the Gini concentration indices indicated that income 
inequality was significantly larger in West Gennany than in East Gennany. The Ginis 
reported above and their differences between East and West Germany were similar to 
previously published Ginis based on comparable data and equalisation schemes". There 
were minor differences, however, when educational status was used as an indicator for 
social status. Concerning the second question on differences in morbidity between East 
and West Gennany, figure 5.2 indicated that there were no major differences. 

The third question on differences in health inequalities between East and West Germany 
was more difficult to answer. The analyses presented above can be interpreted in two 
ways. On the one hand, it could be stressed that some differences have been found, and 
that most differences pointed towards larger health inequalities in West Gennany than 
in East Germany, especially when health inequalities by income were considered. On 
the other hand, it could be stressed that the differences in health inequalities were 
neither consistent for both indicators of morbidity nor were statistically significant. 
Contrary to our hypothesis that health inequalities are larger in West than in East Ger
many, the results presented here suggested, that there were no consistent or significant 
differences in health inequalities between both pacts of Gennany. This seemed also true 
for health inequalities by income, despite the fact that income inequality was considera
bly larger in West Gelmany than in East Gennany. We put some trust in our conclusion, 
as the comparison was based on two rather large representative samples and as the study 
protocol was nearly identical in both surveys. Also, there is little reason to believe that 
potential selection or recall biases differed between East and West Germany. 

The present study focused on the period shortly after the unification of Gennany. The 
interpretation of the results was complicated by the fact that effects of the political and 
economic system before the unification were mixed with effects of the unification itself 
(i.e. economic disturbances and social stress in East Gennany, selective migration to the 
West etc.). Social systems and health inequalities probably do not change rapidly, and 
as the data were based on surveys conducted only two years after the unification, they 
probably to a large extent still expressed differences between a socialist and a capitalist 
society. An obvious expression of this difference was that income inequalities in 
1990/92 were still considerably smaller in East Germany than in West Gennany. 
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Large studies that compared many different western European countries have observed 
that the extent of health inequalities seems to be rather unrelated to the size of income 
inequalities, or more generally, to the type of socio-economic policies"". The compari
son between East and West Gennany brought important additional evidence supporting 
this observation because it compared two countries that are highly similar in many other 
aspects, thus avoiding some problems of confounding that may have strongly affected 
other intemational comparisons, and also because the data were more comparable than 
in any other international comparison. 
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factors for morbidity and mortality 





6 Socio-economic differences in risk factors 
for morbidity and mortality in the European 
Community: an international comparison 

Objective 
To assess whether there are variations between EU countries with respect to the size of 
socio-economic differences in risk factors of morbidity and mortality. 

Data and methods 
Data on risk factors were obtained from the Eurobarometer surveys of 1987-1991. The 
risk factors studied were smoking, excessive alcohol consumption, infrequent vegetable 
consumption and ovenveight. Educational level was used as an indicator of socio
economic status. Relative differences (odds ratios) and absolute differences in the 
prevalence of risk factors were calculated for men and women aged 20 to 74 years. 

Results 
International variations were found for most risk factors. Most remarkable was the 
north-south pattern found for smoking among women, and for smoking and infrequent 
vegetable consumption among men, with small or even positive associations in France 
and the Medite11'anean countries. 

Conclusion 
The results provide indications about circumstances that can influence socio-economic 
differences in risk factor prevalence and suggest that these differences are relevant for 
understanding the size of socio-economic health differences in different European coun
tries. 
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6.1 Introduction 

In all westem European countries, higher rates of mortality and morbidity have been 
found among lower socio-economic groups as compared to higher socio-economic 
groupS!-3. One of the determinants likely to contribute to these inequalities are beha
vioural factors such as smoking and alcohol consumption4.'. For many countries, studies 
have shown that persons with a lower socio-economic status, in general, have a less 
favourable risk profile with respect to behavioural factors e.g.6.!!. 

Whether the social gradients of these risk factors have the same magnitude in all west
em European countries has not yet been systematically examined. This type of informa
tion is highly valuable since it may help to identify causes of social gradients in risk 
factors. Furthermore, it may help to explain differences between counll;es in the size of 
health inequalities. The most recent and comprehensive intemational comparison of the 
size of health inequalities showed that inequalities in the Scandinavian countries and the 
Netherlands were not smaller than inequalities in the southem part of Europe, Germany 
and Switzerland!2. This pattem was unexpected since it has often been suggested that 
health inequalities are smaller in more egalitarian countries!3. Studying variations in the 
size of inequalities in risk factors might help clarify these unexpected findings. 

Until now, only a few studies have compared the size of socio-economic inequalities in 
behavioural risk factors between counmes. Pierce!4 compared trends in cigarette smo
king by educational level in the US, Australia, Canada, Norway and Sweden. Helmelt et 
al!' compared the size of social inequalities in cardiovascular disease risk factors in East 
and West Germany. Sobal and Stunkard!6 provided an overview of the relationship 
between socio-economic status and obesity, and compared countries with respect to the 
direction of the association (negative or positive). The absence of comprehensive over
views of intemational variations in the magnitude of socio-economic inequalities in risk 
factors is probably related to the fact that it is very difficult to make comparisons 
between countries on the basis of published data. Many studies are not nationally repre
sentative and those which are often differ too much in their data and the methods used 
to make a valid comparison. Moreover, for some westem European counll;es no data 
have been published on inequalities in risk factors such as unhealthy dietary habits. 

In this study, social gradients in behavioural risk factors are studied for 11 European 
eountries using the Eurobarometer. The Eurobarometer consists of a series of interview 
surveys conducted twice a year since 1970 in all countries of the European Union (EU) 
using identical questionnaires. It was designed to gather infOimation on attillides 
towards the EU and its policies but additional questions regarding behavioural risk fac
tors for disease were appended in the surveys carried out between 1987 and 1991. The 
risk factors which were available for a sufficient number of respondents were smoking, 
alcohol and vegetable consumption, and overweight (although not a behavioural factor 
as such, it is related to behavioural factors such as physical activity and food intake). 
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Infonnation on several socia-economic variables was collected by a standard interview 
schedule. In this study, education is used as an indicator of socia-economic status. 

The questions we focused on were (1) how large are the differences between low and 
high educational groups in each counlty with regard to smoking behaviour, alcohol con
sumption, vegetable consumption and overweight, and (2) are there variations in the 
size of these differences between countries? 

6.2 Data and methods 

Data sources 
The data were obtained from seven Eurobarometer surveys (No. 27, 29, 30, 31, 32, 34 
and 36) which were held between 1987 and 1991 in all EU member countries: Den
mark, West Germany, the Netherlands, Belgium, Luxemburg, Great Britain, NOlihem 
Ireland, Ireland, France, Greece, Italy, Spain and POlingal. East Gennany was only 
included after 1990. 

The Eurobarometer surveys cover the national population aged 15 and over in all EU 
member countries. For all surveys, a multi-stage sampling method was used. In the first 
stage, a number of sampling points (ca. 200) were systematically drawn in each counlty 
from all administrative regional units. The method used for the other stages differed 
between surveys 27 to 31 and surveys 32 to 36. For surveys 27 to 31, individuals or 
households were subsequently selected at each point by random sampling from a popu
lation or electoral list (3 countries), quota sampling by sex, age and occupation on the 
basis of census data (5 countries), or by a method combining these two procedures, i.e. 
"the standard random route procedure" (4 countries). For surveys 32 to 36, a starting 
address was selected at random in all countries at each sampling point and addresses 
were finiher selected by standard random route procedures. In each household, the 
respondent was selected according to a random procedure. Up to two attempts were 
made in order to obtain an interview. The average percentage of persons who were 
willing to take pati in the surveys and who completed the whole questionnaire ranged 
from ± 40% in the Netherlands to ± 70% in Gennany, Ireland, France, and POlingal. 

Approximately 1000 persons pcr survey were interviewed in their homes by profes
sional intetviewers in all countries, except in Luxemburg and Northem Ireland where 
only 300 persons were intetviewed. Survey 32 comprised twice as many persons per 
countty as the other sUtveys. The responses were reweighed by sex, age, region and 
degree of urbanisation on the basis of national population data. This was undertaken to 
improve the representativity of the national populations of the survey samples. All 
interviews were carried out face-to- face in the respective national languages. 

The analyses in this study were restricted to men and women aged 20-74. Luxemburg, 
NOlihem Ireland and the fOlmer East Gennany were excluded since data for these coun-
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tries were only available for 300 persons per surveyor were only included in two of the 
seven EUl'obarometer surveys. 

Measurement of risk factors 
Table 6.1 gives a detailed description of the risk factors and the approximate number of 
respondents in the surveys with this information. Smoking behaviour was measured 
using one question in which the respondents had to state whether they were current 
cigarette smokers, were current pipe or cigar smokers, had smoked once but had 
stopped, or had never smoked. Alcohol consumption was measured using two questions 
in which the respondents had to indicate how many units of alcohol they drank on 
average on a week day and on a weekend day, respectively. For these questions, it was 
stated that one glass of beer or wine was equal to one unit of alcohol, whereas one glass 
of spirits such as whisky or cognac was equal to two units of alcohol. The weighted 
average of the two questions (number of units/week daY'S + number of units/weekend 
daY'2)17 was used to estimate the average units of alcohol consumed per day. Vegetable 
consumption was measured using one question in which the respondents were asked 
how often they ate fresh vegetables, with five possible answer categories ranging ii-om 
every day to never. Being overweight was defined as a Body Mass Index <: 25. Height 
and weight were reported by the respondents in centimetres and kilograms, respectively. 

Table 6.1 Definition of the risk factors iI/eluded iI/ this study and the approximate mill/bel' of 
respondents aged 20 to 74 years pel' COWltly. 

Defrnition 

Smoking smoking cigarettes, cigars or pipe 

Excessive alcohol consumption the consumption of more than 4 units of 
alcohol per day for men and more than 3 units 
of alcohol per day for \vomen 

Infrequent vegetable consumption the consumption of fresh vegetables less than 
3-4 days a week 

Overweight a Body Mass Index (weightlheight2) ;::.: 25 

Number of respondents 

ca. 7000 

ca. 2600 

ca. 1800 

ca. 1800 

To check the validity of our data, we compared the overall prevalence of the risk factors 
with those reported in other national studies. The prevalence of smokers among men 
and women found in this study corresponded fairly well with other studies which 
referred to approximately the same population and period17·21 ; the differences found 
between this study and others were generally less than 5%. However, for Italian women 
and for men and women in France and Portugal, we found a prevalence which was 7 to 
9% higher. For body mass index, observed prevalence rates corresponded fairly well 
with other studies 17; the maximum difference was about 5% for all countries, except for 
men in the Netherlands for which we found an 8% lower prevalence. Comparisons for 
excessive alcohol consumption and infrequent vegetable consumption were not possible 
since questions and definitions used to measure alcohol consumption and vegetable con
sumption often differed substantially or were missing. 
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For each of the risk factors included in the study, one cut-off point was chosen (e.g. 4 
units of alcohol or more a day) to distinguish those at risk from those not at risk. Since 
the choice of the cut-off point had to be somewhat arbitrary, we evaluated whether the 
same international pattelll was found when a more stringent definition of the risk factor 
was used. The alternative cut-off points defined were: I) smoking;:, 10 cigarettes a day 
(the number of cigarettes smoked a day was elicited by asking those who had admitted 
to smoking, 2) drinking;:, 6 units of alcohol a day and 3) having a BMI ;:, 30 and 4) 
eating fresh vegetables < 1-2 times a week. Since the prevalence of drinking;:, 6 units of 
alcohol a day among women was very low, no stable inequality estimates could be 
made, and therefore are not presented in this study. The same applies to the prevalence 
of eating fresh vegetables < 1-2 times a week among men and women. 

The Enrobarometer data showed an extraordinarily high alcohol consumption level for 
Italy as compared to other countries. This deviation is probably due to a coding mistake 
in the Italian data. Accordingly, we excluded alcohol consumption data for Italy. 

Measurement of educational level 
Educational level was measured by the question: "How old were you when you left 
school: ,; 14 ,15 , .. , .. ,22 years or older?". On the basis of the answer, we calculated the 
number of years of education that the respondents had completed by subtracting the age 
when compulsory education begins in each of the respective countries". Two broad 
educational groups were defined for the calculation of educational inequalities in risk 
factors: zero to II years of education and 12 years of education or more. The percentage 
of men with a low education level ranged from about 25% in the Netherlands and Den
mark to 75% in Portugal. For women these percentages ranged from 40% in Demnark, 
the Netherlands and Belgium to 80% in POlin gal. 

Measurement of Inequalities 
Two measures were used to desclibe differences in prevalence rates of lisk factors 
between lower and higher educated persons: relative and absolute differences. Relative 
differences in prevalence rates between the two educational groups were calculated for 
each counhy separately by logistic regression analyses using the higher educational 
group as the reference group. Conection for differences in age stmchlre between the 
educational groups was made by including nominal variables representing 5-year age 
groups in the regression model. The regression coefficients and their standard enors 
were used to calculate odds ratios and 95%-confidence intervals. For risk factors with 
low prevalence rates « 10%) odds ratios are a good approximation of the relative risk 
and can be interpreted as the prevalence of the low educational group as a ratio of the 
prevalence of the high educational group. For risk factors with higher prevalence rates, 
odds ratios are larger than relative risks. To test whether the odds ratios differed signifi
cantly between countries, regression analyses were carried out for all counhies com
bined. Two models were compared: a model with education, age and countly as inde
pendent variables and the same model including an interaction tenn for counhy and 
education. The X'-test was used to test whether the two models differed significantly. 
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Absolute rate differences were added to the odds ratio because they take into account 
differences between countries in the overall prevalence of a risk factor. This is relevant 
to the explanation of health inequalities, because the conttibution that a risk factor can 
make to that explanation may also depend on its absolute prevalence. Absolute differ
ences were calculated by subtracting the prevalence rate of the higher educational group 
from that of the lower educational group. Indirect standardisation was used to correct 
these rates for differences in age sttucture between the educational groups. 

6.3 Results 

Smoking 
Table 6.2 presents the prevalence rates and odds ratios for smoking. Among men, the 
percentage of smokers varied from about 40% in Great Britain, Ireland and Italy to 
about 60% in Greece. In general, lower educated men smoked more often than those 
with a higher education; the odds ratios were larger than 1 in all countries. The size of 
inequality varied significantly between countries. Largest inequalities were found in the 
Netherlands, Ireland, Great Britain and Germany and smallest inequalities were found 
in Denmark, France and POltugal. The absolute differences (range: 1 to 10%) showed 
the same international pattern as the odds ratios, see figure 6.1. 

Table 6.2 TI,e percentage of current smokers (%) and the size of educational inequality ill smoking 
measured by the Odds Ratio (OR) for 11 EU countries. Alen and women, aged 20-74 
years. 

Men Women 

% OR (95%-CI) % OR (95%-CI) 

Great Britain 39.1 1.59 (1.37-1.85) 33.4 1.94 (1.67-2.26) 

Ireland 40.7 1.59 (1.37-1.86) 33.7 1.94 (1.65-2.28) 

Denmark 48.6 1.20 (1.02-1.40) 47.2 1.55 (1.34-1.79) 

Germany 46.4 1.57 ( 1.35-1.82) 29.0 1.27 (1.07-1.51) 

Netherlands 49.0 1.59 (1.35-1.88) 37.8 1.35 (1.l6-1.58) 

Belgium 44.7 1.37 (1.l8-1.59) 29.3 1.27 ( 1.08-1.50) 

France 49.0 1.l6 (1.00-1.35) 30.2 0.82 (0.70-0.96) 

Spain 56.3 1.56 (1.33-1.83) 28.5 0.63 (0.52-0.76) 

Portugal 46.8 1.04 (0.87-1.24) Il.l 0.32 (0.25-0.40) 

Italy 41.2 1.46 (1.26-1.70) 28.7 0.93 (0.78-1.09) 

Greece 62.2 1.52 (1.30-1.78) 28.8 0.51 (0.43-0.60) 

Overall test interaction p < 0.001 P < 0.001 
education·country 

The percentage of smokers among women ranged from about II % in POliugal to about 
47% in Denmark. Significant differences in the size of inequality were found between 
countries. In the more nOlthern countries, women with a low educational level smoked 
more than women with a high educational level, with largest odds ratios for Ireland and 
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Great Britain. In the more southern countries, higher educated women smoked more 
than those with a lower education, with especially small odds ratios in Greece, Portugal 
and Spain. The same pattern was also found for the absolute differences (range: -10% to 
13%), see figure 6.1. 
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Fig. 6.1 17w difference ill the percelltage (%) oj current smokers between two broad educational 
groups Jor 11 EU countries. Men and women, aged 20-74 years. 

Excessive alcohol consumption 
Table 6.3 shows the prevalence rates and odds ratios for excessive drinking. The per
centage of men drinking ;0, 4 units of alcohol a day varied from approximately 6% in 
Denmark to approximately 30% in France. The size of inequality valied between coun
tries. In all countries except Belgium, excessive alcohol consumption occurred more 
often among lower educated men. Odds ratios were relatively large for Greece, Ireland 
and Portugal, and small for Spain and Denmark. The absolute differences (range: -2% to 
9%) showed the same pattern (figure 6.2). 

The percentage of women drinking ;0, 3 units of alcohol a day ranged from approxi
mately 2% in Portugal and Denmark to approximately 9% in France. For some coun
tries, e.g. Spain and Belgium, odds ratios were clearly smaller than I and for some other 
countries larger than 1. None of the odds ratios was significantly different from 1. The 
countries did not show significant differences in the magnitude of inequality. The 
absolute differences within these countries varied only from -1 % to 2% (figure 6.2). 
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Table 6.3 Vie percelltage (%) of excessive drinkers (men: ;;:: 4 IInfts/day, women: ;;:: 3 IInits/day) and 
the size of educational inequalities in alcohol consumption for 10 EU countries. Men and 
women, aged 20-74 years. 

Men Women 

% OR (95%-CI) % OR (95%-CI) 

Great Britain 19.4 1.30 (0.98-1.72) 7.6 1.11 (0.74-1.66) 

Ireland 23.7 1.64 (1.22-2.21 ) 6.6 0.87 (0.53-1.41) 

Denmark 6.1 1.07 (0.57-2.00) 1.8 0.83 (0.31-2.20 ) 

Gennany 8.7 1.43 (0.92-2.22) 2.5 1.64 (0.71-3.79) 

Netherlands l3.I 1.29 (0.87-1.91) 3.8 1.38 (0.68-2.78) 

Belgium 15.8 0.84 (0.60-1.19) 6.1 0.63 (0.38-1.07) 

France 31.5 1.13 (0.88-1.47) 9.0 0.98 (0.64-1.50) 

Spain 17.6 1.02 (0.73-1.41) 2.8 0.53 (0.24-1.12) 

Portugal 23.9 1.64 (1.13-2.38) 1.9 1.52 (0.44-5.22) 

Italy' 

Greece 27.0 1.72 (1.29-2.28) 5.0 0.77 (0.44-1.31 ) 

Overall test interaction p < 0.05 p>0.05 
education·country 

1 TIle frequency distribution of the Italian population over the answer categories of the questions concerning 
alcohol consumption were unrealistic possibly because of a coding mistake. 
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Fig. 6.2 The difference ill the percentage (%) of excessive drinkers (men: ;;:: 4 IInits/day, women: ;;:: 3 
Ill/its/day) between two broad educational groups for 10 EU cOlllltries. A/en and women, aged 
20-74 years. 
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Infrequent vegetable consumption 
The percentage of men eating fresh vegetables less than 3-4 days a week varied from 
approximately 8% in the Netherlands and Ireland to approximately 40% in Germany 
(table 6.4). The size of inequality differed between countries. Inequalities were large in 
the more nOlihem countries and small or even in the reverse direction in the southem 
countries. The absolute differences (range: -2% to 13%) showed a somewhat more 
favourable position for the Netherlands, Great Britain and Ireland than the odds ratio 
because of the relatively low overall prevalence in these countries (figure 6.3). 

The prevalence for women ranged from 4% in the Netherlands to approximately 30% in 
Germany. The size of inequality varied between countries. For all countries except the 
Netherlands and Greece, a lower consumption of fresh vegetables was found among 
lower educated women. Inequalities were largest in Denmark and Great Britain. The 
absolute differences (range: -1% to 11%) showed a similar pattem as the odds ratio with 
the exception of the more favourable position of Great Britain (figure 6.3). 

Table 6.4 The percentage (%) of persons who infrequently cons lime fresh vegetables « 3-4 
times/week) and the size of educational inequalities in those who infrequently consume 
fresh vegetables for 11 EU cOllntries. Men and ·women, aged 20-74 years. 

Men Women 

% OR (95%-CI) % OR (95%-CI) 

Great Britain I3.1 1.88 ( 1.19-2.98) 9.4 2.67 (1.52-4.67) 

Ireland 7.6 1.93 (0.99-3.78) 5.8 1.49 (0.76-2.93) 

Demnark 29.8 1.89 (1.38-2.59) 23.9 2.08 (1.49-2.91) 

GemlallY 39.7 1.83 (1.33-2.50) 31.6 1.27 (0.89-1.81) 

Netherlands 8.4 2.15 (1.21-3.82) 4.0 0.90 (0.41-1.94) 

Belgium 14.5 1.04 (0.69-1.58) 9.7 1.43 (0.86-2.38) 

France 21.2 1.01 (0.70- 1.46) 18.2 1.21 (0.84-1.74) 

Spain 24.5 0.87 (0.61-1.74) 22.9 1.45 (0.95-2.20) 

Portugal 20.7 1.17 (0.74-1.85) 15.5 1.17 (0.66-2.32) 

Italy 23.7 1.05 (0.73-1.51) 15.4 1.39 (0.87-2.22) 

Greece 21.8 1.25 (0.87-1.80) 15.9 0.92 (0.61-1.40) 

Overall test interaction p<O.OI p < 0.05 
education·country 

OvelWeight 
Table 6.5 gives the prevalence rates and odds ratios for overweight. The percentage of 
men with a BMI :>. 25 varied from approximately 20% in Portugal to approximately 
50% in Germany. The association between overweight and education varied between 
countries. For all countries except Ireland, odds ratios were larger than I. The largest 
inequalities were found in France and Germany, and the smallest inequalities were 
found in Spain, Greece and Portugal. The absolute difference (range: -3% to 12%) 
showed the same pattem (figure 6.4). 
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Fig.6.3 The difference ill the percelltage (%) a/persoJ/s who infrequently cOJlsume!resh vegetables 
« 3-4 timeslweek) between two broad educational groups for 11 EU countries. Alell alld 
women, aged 20-74 years. 

Table 6.5 rhe percelltage (%) of persons who were overweight (BMI;;:: 25) and the size of educa-
tiollal inequalities ill those who were avelweight for 11 EU countries. Men and women, 
aged 20-74 years. 

Men Women 

% OR (95%-CI) % OR (95%-CI) 

Great Britain 34.5 1.47 (1.09-1.98) 29.3 2.05 (1.47-2.85) 

Ireland 43.9 0.87 (0.64-1.20) 25.8 1.54 (1.06-2.24) 

Denmark 37.1 1.34 (0.93-1.92) 22.1 1.88 (1.33-2.67) 

Gennany 49.4 1.71 (1.25-2.33) 28.4 1.85 (1.26-2.70) 

Netherlands 33.5 1.38 (0.97-1.96) 30.3 2.36 (1.68-3.31) 

Belgium 39.2 1.57 (1.16-2.15) 28.3 2.28 (1.64-3.16) 

France 35.2 2.00 (1.44-2.79) 19.1 2.70 (1.77-4.11) 

Spain 45.7 1.04 (0.74-1.45) 36.6 2.09 (1.32-3.33) 

Portugal 20.7 1.19 (0.74-1.85) 36.0 1.83 (1.12-3.01) 

Italy 43.0 1.50 (1.10-2.04) 25.0 1.59 (1.04-2.42) 

Greece 53.5 1.07 (0.78-1.47) 42.2 2.05 (1.49-2.82) 

Overall test interaction p < 0.01 p>0.05 
education·country 
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Among women, the prevalence rates ranged Ii-om 19% in France to approximately 36% 
in POltugal and Spain. In all countries, overweight was more often present among the 
less educated women. The odds ratios did not vary significantly between countties. The 
pattern for the absolute difference (range: 7% to 13%) was approximately the same 
(figure 6.4). 
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Fig. 6.4 11,e d(/ference ill the percentage (%) of persons who were o\'€J1veight (BMf 2. 25) between 
two broad educatio1/al groups for 11 EU cOlin tries. MeJl and women, aged 20-74 years. 

Alternative definitions of risk factors 
Smoking ;0, 10 cigarettes a day among men showed a different international pattern than 
merely smoking. Relatively large inequalities were found in the northern countries and 
small inequalities in the southern countries (figure 6.5 shows absolute differences). For 
women the same north-south pattern was found as in figure 6.1. 

Drinking ;0, 6 units of alcohol a day among men showed a different international pattern 
than drinking ~ 4 units alcohol a day. For the more stringent definition, large relative 
and absolute inequalities were found in Greece, Portugal and France, followed by Spain, 
Great Britain and Ireland. Small differences were found in Denmark, the Netherlands, 
Germany, and Belgium (figure 6.6 shows absolute differences). 

Minor differences were found among men for BMI ;0, 30 in comparison to BMI ;0, 25. A 
relatively low position was again found for Ireland, Spain and POltugal but now also for 
Gelmany and Belgium (figure 6.7 shows absolute differences). For women, BMI ;0, 30 
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just as BMI <: 25 consistently showed a higher prevalence among the less educated and 
no international variations in the size of inequality. 
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Fig. 6.5 The difference ill the percelltage (%) of smokers, smoking 10 or more cigarettes a day 
between two broad educational groups/or 11 EU countries. Men aged 20-74 years. 
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Fig. 6.6 The difference in tlte percelltage (%) of vel)' excessive drinkers (2:. 6 units/day) between two 
broad educational groups for 10 EU caul/tries. Men aged 20-74 years. 
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Fig. 6.7 The difference ill the percentage (%) persons severely ave/weight (BlvlI ::?: 30) between two 
broad educational groups for 11 EU cOlin tries. Alell aged 20-74 years. 
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6.4 Discussion 

Summary of the findings 
This is the first study which compared several countries with respect to the size of 
socio-economic differences in behavioural risk factors for disease. Educational dif
ferences in smoking, excessive alcohol consumption, infrequent vegetable consumption 
and overweight were described for II EU member countries using one data source: the 
Eurobarometer. Absolute as well as relative differences in prevalence rates were calcu
lated. 

The international patterns found for the two different inequality measures were approxi
mately the same. In general, for smoking among men, a higher prevalence among the 
less educated was found. For smoking ~ 10 cigarettes a day, a north-south gradient was 
found with larger differences in northern countries. For women, there were noteworthy 
differences between countries. In northern countries less educated women smoked more 
often whereas in southern countries more educated women smoked more often. For 
excessive alcohol consumption among men, a negative association was found for most 
countries. No or small inequalities for excessive drinking were consistently found for 
Denmark, Belgium, the Netherlands, and Germany. Women did not show significant or 
substantial inequalities in any of the countries. For infrequent vegetable consumption 
among men, large negative associations were found for northern countJies whereas for 
southern countries associations were small or absent. For women, only two northern 
countries showed relatively large inequalities. Negative associations were found for 
overweight among women in all countries and in most countries for men too. For men, 
Ireland, Spain, Greece, and Portugal showed relatively small inequalities. No variations 
in the size of these associations between countries were found among women. 

Possible data problems 
The Eurobarometer surveys were designed to cover national populations aged 15 years 
and over. However, selective non-response might have lead to an underrepresentation of 
certain subpopulations. Results of studies which compared respondents and non
respondents of health interview surveys suggested that non-response might be larger 
among unhealthy persons, smokers, obese persons and alcoholics23.24. Furthermore, 
response rates might be lower among lower socia-economic groups25. Therefore, non
response might have lead to an underestimation of the inequality estimates. The ques
tion is, however, whether the intemational pattems found in this study are biased by dif
ferences between countries with respect to non-response rates. The average response 
rate in the various countries ranged from approximately 40% in the Netherlands, to 
approximately 50-60% in Italy, Denmark, Great Britain, Spain, Belgium, and Greece to 
approximately 70% in Germany, Portugal, Ireland and France. We cannot exclude the 
possibility that these differences have to some degree influenced the intemational pat
terns of inequalities that were observed in this study. However, it may be noted that 
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other national studies on socio-economic inequalities in risk factors, which are dis
cussed in the next section, are generally in agreement with our results despite the (sub
stantiaIly) higher response rates in most of these studies. Accordingly, it seems unlikely 
that the latter pattems have been strongly biased by the effects of non-response. 

This study is based on self-reported data. The validity of self-reported behavioural risk 
factor data are often questioned'6.". Self-repOlt might be influenced by recall bias and 
social desirability. The inequality estimates we calculated, however, would only be 
biased when misrepOlting was associated with education. Validity studies have rarely 
focused on differences between educational groups. A study of tobacco consumption 
among immigrants from southeast Asia to the United States found an association 
between misreporting and education among women btlt not among menlO. A study 
about misreporting of overweight (height and weight) did not find that more educated or 
less educated women estimated their height or weight differently. Among men however, 
the lower educated overestimated their height to a greater degree, but they underesti
mated their weight to a lesser degree than higher educated men". The net effect on BMI 
estimates is an approximately equally large underestimation of the BMI in low and high 
educated men. The intemational pattems we found are only biased when countries VaIY 

in the extent to which education is associated with misreporting. UnfOltunately, no 
infonnation is available on this. 

For an countries, identical questionnaires were used. However, some remaining compa
rability problems may still have arisen. Conceming the 'l.uestion about alcohol con
sumption, it was assumed that one glass of beer or wine was equal to one unit of alco
hol. However, in some countries the size of glasses commonly used differs from most 
other countdes. This is especially the case for beer glasses in Germany. This might have 
lead to an underestimation of the alcohol consumption. Because the contribution of beer 
to the total alcohol consumption in Genuany was larger in lower socio-economic than in 
higher socio-economic classesll , this might have caused an underestimation of the 
inequality estimate. 

The inequality measures used in this study compared two broad educational groups. The 
sizes of these groups varied between countI;es. This might have affected the compara
bility of the inequality estimates of the different countries. Therefore, we also calculated 
a more sophisticated relative inequality measure, the Relative Index of Inequalityl2.ll, 
which distinguished four educational groups for each country. The analyses (results are 
not shown) indicated that the intemational pattems as outlined above are not sensitive to 
the way we categorised education. The only major exception is that the Relative Index 
of Inequality showed somewhat larger inequalities among men for overweight in Portu
gal and for alcohol consumption in the Netherlands. 

Socia-economic differences in risk factors in other stUdies 
For all countries, except for Belgium, Greece, and Ireland (women only), social gradi
ents in smoking have been studied. The results of those studies, which deal with 
approximately the same population and period as our stIldy, are in agreement with our 
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results8,9,17,19-2I,34,35, For men, social gradients in smoking are observed for all countIies 
except POliugal, whereas for women the gradients are found to be negative in the 
nOlihern countries and positive in the southern countIies, The only exception are French 
women for whom data from a national survey suggest that the social gradients are very 
small and negative, whereas this study found a small positive associationl7, 

Data on social gradients in overweight have been repOlied for all countIies, except Bel
gium, Portugal, Greece and Ireland, The consistently higher prevalence of overweight 
that we found in this study among women in lower socio-economic groups is in agree
ment with other research',l.,17, The clear associations we found for men from Great 
Britain, Denmark, Gelmany, the Netherlands, France, and Italy are supported by 
national stIldies',17, National survey data for Spain also showed a higher prevalence 
among less educated men, but do not suppOli our finding that this association is 
weak17,36. 

For Belgium, Portugal, Greece, and Ireland, we did not find any publications which 
described social gradients in alcohol consumption, Studies exist for the other countries 
but the way in which alcohol consumption is measured differs substantially, We found a 
consistently small association for men from the Netherlands, Denmark, and Gelmany, 
Other national studies from these countries showed inconsistent results17,JI,35,J7, For 
Spanish men, we found a negative association for;:' 6 units but not for;:' 4 units of alco
hol. A similar phenomenon has also been reported for national survey data, A negative 
association was shown for consuming;:' 60 gram of alcohol (i.e, 6 glasses) a day, but 
not for "drinking alcohol"IO, The negative gradient we found for men from Great Britain 
and France is also repOlied in national studies7,J8, Therefore, our results for men are 
generally in agreement with other research, We did not find clear associations among 
women in any of the counmes studied, National studies from France and Spain 10,17 also 
did not find an association, Similarly, research in other countries reports positive or 
negative associations or inconsistent results l7,JI,35, As in our study, in most of these 
studies the absolute differences between the social groups were found to be negligible, 

Very few stIldies have repOlied on the relationship between socio-economic status and 
the consumption of fresh vegetables, The results of these studies correspond fairly well 
with our results and suggest that infrequent vegetable consumption most frequently 
occurs in lower socio-economic groups among men and women in Great Britain and 
Denmark',J9, For the Netherlands and Spain, for which we observed a negative associa
tion for only one of the two sexes, national studies reported a negative association for 
men and women combined,o,41, One Dutch study, however, showed no association 
between education and the average consumption of vegetables for both men and 
women42, Some papers have focused on social differences in average nutrient intake 
such as vitamin C, retinol and fibre, Negative associations were found for men and 
women in Great Britain but not in Italy7,4J which is again in agreement with our results, 
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Explanations for the social gradients in risk factors 
Until now, only a few studies have focused on the explanation of social gradients in tisk 
factors- for diseasell . For the social gradients in the risk factors considered in this study, 
different categOlies of explanations may be important44. One explanation is that socio
economic groups differ in cultural factors such as tastes, attitudes, beliefs, orientation 
towards the futnre and knowledge. Several stndies have, for example, shown that socio
economic groups differ in their attitudes toward health related behaviour20. A part of 
these differences might be caused by the way in which health promotion campaigns are 
organised. Many health education programmes are thought to have resulted in a 
decrease in unhealthy behaviour among higher socio-economic groups more than in 
lower groups'. A second group of factors which might playa role are structnral factors 
such as income, and living and working conditions. Mat~tial deptivation, for example, 
can directly lead to the inability to buy healthy food. In addition, relative poverty in the 
lower socia-economic strata may also lead indirectly, e.g. via stress, to unhealthy 
behaviour such as smoking". This indirect effect is closely connected to the third group 
of factors which could be relevant i.e. psychosocial factors. Persons from lower socio
economic strata may be confronted with stressful circumstances more often, and they 
may have less coping resources to handle stress46 • Stress and limited coping resources 
are relatcd to smoking and excessive alcohol consumption47•48 • A higher level of stress 
in lower socio-economic strata might therefore lead to a less healthy lifestyle in these 
strata. Finally, social mobility and selection processes could also conttibute. A number 
of studies suggest that lean individuals have a higher upward social mobility rate and a 
lower downward mobility rate than obese peers49. Among women, social mobility 
through marriage has been related to fatness and weight, with leaner women more often 
manying into higher socio-economic classes5o . 

An interesting question is why the social gradients of the risk factors we studied vary 
between countties. A nOlih-south pattern was found for smoking among women and to 
a lesser extent for heavy smoking among men. A possible explanation for this pattel11 is 
that there exists a timelag between the north and the south of Europe. In the 1950's, 
smoking was a habit of men of all socio-economic groups but since that time the per
centage of smokers among men declined in many northel11 European countries, possibly 
as a results of the emerging awareness of the health hazards of smoking. This decline 
was faster in the higher socio-economic groups than in the lower socia-economic 
groupsl'.I'.'1 and resulted in a negative association between smoking and socia-eco
nomic statns. The same was observed for women in Great Britainl'. For other nOlihern 
countries like the Netherlands, smoking was in the 1950's a habit of women with a 
higher socio-economic statns. Smoking prevalence rates increased during the sixties and 
the seventies. This increase was followed by a decline in the percentage of smokers, 
especially among women in the higher socio-economic groups, and resulted in a rever
sal of the social gradient in the 1970's". It is possible that the changes in the social gra
dients in smoking which have taken place in northel11 countries have occurred much 
later among men in the southern countries and have not takcn hold for women in these 



Discussion 97 

countries. This is suppOlied by studies from Italy and France"'''. A possible explanation 
for the time lag between the north and south is that anti-smoking campaigns started later 
in the south than in the north. It is, however, unlikely that this alone explains the large 
delay between the north and the south. The time lag could also be related to the fact 
that, in the last decades, people from the south have been confronted with death due to 
smoking in their direct enviromnent less often. This might have resulted in a slower 
change in smoking behaviour despite a diffusion of knowledge about the adverse effects 
of smoking. 

For excessive alcohol consumption among men, small inequalities were consistently 
found for Denmark, Belgium and the Netherlands. These small inequalities might be 
due to the small income inequalities" and the low average alcohol consumption in these 
countries. Excessive alcohol consumption is a way of coping with stressful circum
stances in life, such as unemployment and material deprivation". It might be expected 
that especially among populations with a high average consumption of alcohol, this type 
of stress could lead to alcohol abuse. Therefore, it may be expected that inequalities are 
smaller in egalitarian countries with a low per capita alcohol consumption. 

For infrequent vegetable consumption among men, large positive associations were 
found for nOlihern countries whereas for southem countries associations were small or 
were reversed. For women, only Great Britain and Demnark showed relatively large 
inequalities. The pattern might be linked to stmctural characteristics such as the avail
ability of fresh vegetables. A study in Scotland which compared the availability of fmit 
and vegetables in two socially contrasting localities found a lower availability in the 
"worse" locality". In less industrialised countries, e.g. southern Europe and Ireland, 
more people grow their own vegetables and, therefore, they might be better available 
and less expensive. Accordingly, smaller differences between socia-economic groups 
may be expected in southern Europe and Ireland. This is the case for men, but not for 
women. Cultural factors such as traditional dietary habits and the extent to which they 
are adhered to by different social groups might also playa role, although we have no 
clear information to assess the role of these factors. 

For ovenveight, relatively small inequalities were found for men in Ireland, Spain, Por
tugal, and Greece, whereas for women inequalities were approximately the same in all 
countries. These patterns might be related to differences in prosperity between coun
tries. In developing countries, associations are positive, whereas in most industrialised 
countries associations are negative, possibly due to the abundant availability of food and 
the decline of heavy physical labour among lower socia-economic groups". It seems 
that the social gradient for ovenveight reverses when a country develops economically. 
The lower prosperity of disadvantaged groups in Ireland, Spain, Portugal and Greece 
(lower national income and larger income inequalities56) could have led to a longer per
sistence of a positive association than in other countries. The reversal to an inverse 
association would only recently seem to have been completed for men, whereas for 
women it probably occurred earlier for two reasons. First, for women differences 
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between social groups in the amount of physical labour undeliaken varied less than for 
men. Second, parallel to changes in food availability and working conditions, the deve
lopment of a country seems to be associated with a reversal of attitudes towards obesity 
(from "obesity is beautiful and healthy" to "obesity is ugly and unhealthy"16) and this 
appears to also have occuned among women first. 

Explanation of international variations in socio-economic health inequalities 
In the last decade, socio·economic health inequalities have been increasingly studied 
fi'om an intemational perspective. Most intemational comparisons showed that the size 
of health inequalities varies between countries. The most recent and comprehensive 
intemational study showed that in the Scandinavian countries and the Netherlands 
inequalities in morbidity and mOliality were not smaller and may be even somewhat 
larger than in the southem part of Europe, GelIDany and Switzerlandl2. Until now, 
explanations of variations in socio-economic inequalities mainly focused on differences 
between countries in welfare policy and living standards. However, intemational varia
tions in the social gradients of risk factors could also be relevant. 

Information on the social gradients of lisk factors in the period before health inequali
ties were measured is required in order to estimate the contribution of social gradients 
of risk factors to current socio-economic inequalities in health. Neveliheless, it is inter
esting to detel1"lline whether the repOlied intemational patterns of socio-economic gradi
ents of morbidity and mortality are consistent with the recent international variations in 
the social gradients of risk factors found in this study. All ri~k factors in this study are a 
risk factor for ischaemic heart disease (IHD). For this cause of death among men, rela
tively large inequalities were repOlied in the nOlihern European countries and small 
inequalities in the more southem countriesl7. In this study, we found evidence for a 
similar nOlih-south pattem among men for heavy smoking and infrequent vegetable 
consumption. Also for overweight, relatively small social gradients were found in some 
ofthe southem European countries. 

Smoking and excessive alcohol consumption are important risk factors for cerebrovas
cular disease (CV A) mortality. Relatively large social inequalities in CV A mOliality 
were found for Portugal, England and Wales, Ireland and France, and smaller inequali
ties for the Scandinavian countries and Spainl7. The results of the most stringent defini
tion of excessive alcohol consumption were in accordance with this pattern. It also 
agrees with our results for smoking, for which relatively large inequalities were found 
for Ireland, and England and Wales. For the other countries, however, inequalities in 
smoking were not highly correlated to the size of inequality for CV A mOliality, sug
gesting that alcohol consumption is one of the main behavioural factors contributing to 
the social gradient in CV A in these countries. 

A third single cause of death for which smoking is a major risk factor, is lung cancer. 
With exception of Portugal, significant inequalities for lung cancer were observed for 
other southern countries as well as for northern counhiesl7. Our results for smoking are 
in agreement with these results for Portugal but not for the other southern countries. 
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The most recent international comparison on intemational variations in the size of edu
cational-related inequalities in self-reported general morbidity showed that in the 
northern part of Europe inequalities are not smaller, and may be even somewhat larger 
than in the rest of Europel7 . The north-south patterns for smoking and vegetable con
sumption found in this study could contribute to this pattern. 

Aside from the explanation of known pattems of socio-economic health inequalities, 
this study suggests that in the future, countries might differ in the type of health pro
blems in which socio-economic groups differ from each other. Our results for smoking 
imply that in the southern European countries, mortality due to lung cancer and respi
ratory diseases among women might be higher in the higher socio-economic groups for 
the next 10 to 20 years. 

Conclusions 
These results suggest that smoking and overweight possibly contribute to the existence 
of socio-economic inequalities in morbidity and mortality among men and women in 
most EU member countries. Infrequent vegetable consumption seems to contribute to 
health inequalities only in some of the countries we studied, whereas excessive alcohol 
consumption seems to contribute to socio-economic inequalities in health among men 
only. 

There is strong evidence for international variations in the size of inequalities for most 
risk factors. A north-south pattem was found for smoking among men and women, and 
for vegetable consumption among men. For the remaining risk factors, other pattems 
were found. 

These intemational patterns give indications about the circumstances that influence the 
degree to which risk factors are unequally distributed over socio-economic groups. 
Fmiher, the results suggest that intemational variations in the size of inequalities in risk 
factors might be relevant for understanding why socio-economic inequalities in mor
bidity and mOliality are larger in some countries than in others. 
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7 Socio-economic differences in smoking in 
12 European countries 

Objective 
This study investigates international variations in social gradients in smoking. 

Data alld methods 
Smoking data by educational level were obtained from national health surveys or simi
lar surveys around 1990 from 12 western European countries. Relative differences 
(odds ratios) and absolute differences in the prevalence of ever-smoking, current 
smoking, current cigarette smoking and the average number of cigarettes smoked per 
smoker were calculated for men and women aged 20 to 44 and 45 to 74 years, respec
tively. 

Results 
For older subjects, higher rates of current and ever-smoking among the low educated 
were only found for some countries. For older women (range ORs: 0.05-2.73), higher 
prevalence rates among the low educated were found in Great Britain, Norway and 
Sweden. In southern European countries, higher educated women smoked more. A 
north-south pattern, although less marked, was also found for older men (range ORs: 
0.51-1.74). Differences for young subjects were generally larger than for older subjects. 
For younger subjects, prevalence rates were, in most countries, higher among the low 
educated. The size of the differences among young women (range ORs: 0.14-2.64) 
showed a similar north-south pattern as for older age groups. Among young men (range 
ORs: 0.70-2.87) large differences were found for n0l1hern as well as for most southern 
countries, except for Portugal. 

Conclusion 
International variations in social gradients in smoking, which are related to differences 
between countries in their stage of the smoking epidemic, may have contributed to the 
fact that socia-economic differences in mortality in northern countries are not smaller 
than in southern European countries. The observed age patterns suggest that the size of 
socia-economic differences in smoking-related diseases will increase in the coming 
decades in many European countries. 



Table 7.1 Overview of countries included in the study, their surveys and some survey characteristics. 

Country Year Name Non-response Number of respondents aged Interview method on 
rate (%) 20-74 years' (01000) smoking behaviour 

Denmark 1986/87 Danish Health and Morbidity Survey 20 4.0 face 

Finland 1990191 Health Behaviour among the Finnish Adult Population 26 6.7 self-admin. 

France 1991 Enquete sur 1a Sante et les Soins Medicaux 17 13.4 face 

West Germany 1988/91 Life and Health in Germany (National Health Survey) 30 10.6 self-adnlln. 

Great Britain 1990191 General Household Survey 15 15.0 face 

Italy 1990191 Multiple Household Survey 11 37.0 face 

Netherlands 1991/92 Netherlands Health Interview Survey 43 10.2 self-admin 

Norvvay 1992194 Multi Purpose Survey 25 5.0 face 

Portugal 1987 National Health Survey 26 23.7 face 

Spain 1987 National Health Survey 10 24.9 face 

Sweden 1991 Swedish Level of Living Survey 21 4.9 face 

Switzerland 1992/93 Swiss Health Survey 29 13.3 teleph. 

1 Upper and lower age limits for West Gennany are 24 and 69 years respectively; upper age limit for Finland is 64 years; lower age limit for Portugal is 25. 

Face"'" face-to-face interview, self-admin. = self-administered questionaire, teleph. = telephone interview. 



Introduction 105 

7.1 Introduction 

Several studies have addressed the question whether socio-economic differences in 
health are smaller in some coun!!ies than in others. A recent and comprehensive inter
national study found, in contrast to earlier international studies"', that in the Nordic 
coun!!'ies and the Netherlands differences in health'are as large or perhaps even larger 
than in other western European countries3.4, The results of these international compari
sons raise questions about socia-economic gradients in specific risk factors for disease, 
such as tobacco consumption. Are there substantial variations between European coun
tries in the magnitude of socio-economic differences in smoking? And if so, can these 
variations help to explain why health inequalities might be relatively large in Nordic 
countries and the Netherlands? 

Until now, only a few studies have compared countries with respect to the magnitude of 
socio-economic differences in smoking5.7.The most comprehensive compatison was 
made by Pierce, who described differences in smoking prevalence by educational level 
in the UK, Finland, Sweden, Norway and France around 19876, In all these countries, 
lower educated men and women smoked more than the higher educated. The largest dif
ferences were observed for the UK and Norway. The international comparability of the 
data used in this s!!ldy was, however, far from optimaI5,6, 

Our study compares 12 European countries with respect to the magnitude of socio-eco
nomic differences in smoking. It uses data from national health interview or similar sur
veys for 1986-1994. Many efforts were made to optimize the comparability of the data, 
among others by intensive cooperation between national teams. 

7.2 Data and methods 

Table 7.1 shows the countries included, the surveys used and some basic survey char
acteristics. The study was restricted to respondents aged 20 to 74 years. Separate analy
ses were perfOlmed for men and women and for two broad age groups, 20 to 44 and 45 
to 74 years, Four smoking variables were defined: the percentage of persons who ever 
smoked (ever-smokers,i.e, current and former smokers), the percentage of persons who 
were CUlTent smokers, the percentage of persons who were current cigarette smokers 
and the average number of cigarettes smoked by cigarette smokers, Educational level 
was used as an indicator of socio-economic sta!!IS. It was measured as the highest level 
of education a person has completed. National educational levels were re-grouped 
according to a standard classification of five hierarchic levels': (I) no education com
pleted, (2) first level (primaty school), (3) lower secondaty level, (4) upper secondary 
level and (5) third level, which includes university and other forms of post-secondaty 
education. In most analyses these five groups were collapsed into two broad groups: the 
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low educated group comprised levels I to 3 and the high educated group comprised 
levels 4 and 5. 

Differences between the two broad educational groups in the percentage of current 
(cigarette) smokers and ever-smokers were calculated for each country, sex and age 
group separately. To this end, we performed logistic regression analyses using the high 
educational group as the reference group. A nominal variable representing 5 year age 
groups was included in the regression model to cOlTeel for age. The regression coeffi
cients and their standard errors were used to calculate odds ratios and their 95%-confi
dence intervals. Additional analyses for all countries combined were perfmmed to test 
whether odds ratios varied significantly between countries. 

The percentages of men and women aged 20 to 44 years in the low educational group 
were between approximately 15% to 40% in most countries but between 60% to 75% in 
Italy, France, Spain and Portugal. For those aged 45 to 74 years, the percentage were 
between approximately 45% to 75% in most countries and between approximately 80% 
to 95% in France and the southem European countries. Because the large cross-national 
variations in the size of the two broad educational groups might affect the cross-national 
comparability of the odds ratios, we also calculated, as a check to our results, a more 
sophisticated measure, the Relative Index of Inequality (RII)9-". Advantages of this 
index are that all educational levels can be taken into account separately and that the 
size of the educational groups is taken into account. Countries can be compared on the 
basis of this index whenever a detailed hierarchical classification is available for each 
counliy. For the calculation of the RII, four hierarchic edu~ational levels were distin
guished for most countries: no education/first level, lower secondary level, higher 
secondary level and third level. The RII estimates showed generally the same interna
tional patterns as the odds ratios based on two broad groups; the correlation between the 
two indices was generally high (r>0.9, p<O.OI). Because of the high correspondence 
between the two inequality indices, this study will present only one measure: the odds 
ratio comparing two broad groups. 

Absolute rate differences were added to the odds ratio because they take into account 
differences between countries in the overall prevalence of smoking. Absolute dif
ferences were calculated by subtracting the prevalence rate of the higher educational 
group from that of the lower educational group. Indirect standardisation per countly and 
sex was used to cOlTect these prevalence rates for differences between the educational 
groups in age stmcture. 

7.3 Results 

Relative differences among women 
Table 7.2 shows the smoking prevalence rates and the relative difference in smoking 
between educational levels among women, aged 20-44 and 45-74 years. The percentage 
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of ever-smokers among older women valied for most countries between 15% and 55% 
whereas the percentage of both current smokers and CUlTent cigarette smokers varied for 
most countries between 15% and 30%, respectively. For younger women, these percen
tages varied between 45% and 65%, and between 30% and 40%. Practically all ClllTent 
smokers were cigarette smokers. 

Among older women, higher prevalence rates of ever-smoking among the low educated 
(odds ratios larger than 1) were found for Great Britain, Norway, Sweden and Demnark, 
whereas clearly higher prevalence rates among the high educated were observed for 
France, Italy, Spain and Portugal (odds ratios smaller than 1). For current smoking the 
same north-south pattern was observed. The odds ratios for CUlTent smoking were 
generally larger than for ever-smoking. This difference indicates that especially high 
educated women quitted smoking. 

For younger women, odds ratios for ever- and CUlTent smokers were larger than for 
older women. Among young women, odds ratios for ever-smoking were larger than 1 
for all countries, except for Italy, Spain and Portugal. Largest odds ratios were observed 
in Great Britain, Norway and Sweden. A similar north-south pattern was observed for 
CUlTent smoking, although odds ratios for most countries were again larger than those 
for ever-smoking. 

Relative differences among men 
Table 7.3 shows the results for men. The percentage of ever-smokers among older men 
varied generally between 70% and 80%, whereas the percentage of both CUlTent smo
kers and current cigarette smokers varied generally between 30% and 40%. For younger 
men, these percentages varied between 55% and 70%, and between 40% and 50%. 

Among older men, odds ratios clearly higher than 1 were found for Great Blitain, Nor
way, the Netherlands and Gelmany whereas odds ratios smaller than 1 were found for 
Spain and Portugal. For CUiTent (cigarette) smoking a similar pattern was observed, with 
the exception that relatively large differences were also found for Sweden. In most 
countries odds ratios for current smoking were larger than those for ever-smoking, 
implying that, in these countries, especially high educated men quitted smoking. Com
paring the results of CUlTent smoking and current cigarette smoking learns that the per
centage of smokers who just smoke pipes or cigars only exceeded 5% in Great Britain, 
Demnark, the Netherlands, Switzerland and Spain. Exclusion of this group of smokers 
led to an increase of the odds ratio in Great Britain, Denmark and the Netherlands 
because pipe and cigar smoking is more common among the high educated. In Spain 
and Switzerland, on the other hand, exclusion resulted in a decrease of the odds ratio. 

For younger men, odds ratios for ever- and CUlTent smoking were larger than for older 
men. Among younger men, low educated were more often ever-smokers than high edu
cated in most countries. Large differences were again found for Great Britain, Norway 
and Sweden but also for France. Similar international patterns were found for current 
(cigarette) smoking. 



Table 7.2 Prevalence rates (%) and differences between low and high educated persons (Odds Ratio and 95% Confidence Interval; high educated group is 
reference category) in smoldngfor 12 European countries. Women. 

20-44 years 45-74 years 

Ever smoking Current smoking Cigarette smoking Ever smoking Current smoking Cigarette smoking 

% OR 95%·CI % OR 95%-CI % OR 95%-CI % OR 95%-CI % OR 95%-CI % OR 95%-CI 

Great Britain 49.4 2.04 1.78-2.34 34.6 2.50 2.17-2.89 34.5 2.52 2.18-2.91 51.4 1.58 1.34-1.86 27.6 2.07 1.70-2.51 27.5 2.05 1.69-2.50 

Norway 58.2 3.21 2.53-4.11 37.5 2.64 2.09-3.34 37.0 2.60 2.05-3.29 51.4 1.84 1.37-2.48 28.9 2.73 1.90-3.93 28.5 2.68 1.86-3.86 

Sweden 55.3 2.37 1.82-3.09 33.2 2.34 1.81-3.03 n.a. 45.9 1.22 0.94-1.56 26.7 1.41 1.06-1.87 n.a. 

Finland 59.0 1.64 1.29-2.09 33.5 1.93 1.53-2.44 33.4 1.92 1.52-2.43 35.8 0.80 0.63-1.02 18.7 1.14 0.85-1.52 18.7 1.14 0.85-1.52 

Denmark 61.2 1.27 0.85-1.90 49.1 1.28 0.87-1.89 48.5 1.29 0.88-1.91 65.9 1.14 0.84-1.48 45.3 1.20 0.89-1.60 39.9 1.22 0.91-1.65 

Netherlands 67.2 1.58 1.33-1.87 41.1 1.67 1.43-1.94 40.9 1.69 1.45-1.97 51.4 0.75 0.62-0.90 24.2 1.37 1.10-1.70 23.8 1.37 1.10-1.71 

Germany 60.4 1.25 1.04-1.51 39.0 1.52 1.26-1.82 38.6 1.51 1.25-1.81 34.1 0.63 0.53-0.73 18.5 0.98 0.81-1.20 18.2 0.98 0.80-1.19 

Switzerland 50.8 1.24 1.04-1.48 32.5 1.50 1.26-1.80 32.2 1.51 1.26-1.80 35.5 0.89 0.76-1.04 18.7 1.16 0.96-1.40 18.4 1.16 0.95-1.40 

France 46.6 1.10 0.96-1.26 31.2 1.36 1.18-1.58 n.a. 18.3 0.42 0.34-0.52 9.9 0.61 0.46-0.81 n.a, 

Italy 33.5 0.99 0.91-1.08 25.5 1.10 1.01-1.21 25.5 1.10 1.00-1.21 19.9 0.37 0.32-0.43 13.3 0.46 0.39-0.54 13.2 0.46 0.39-0.54 

Spain 48.1 0.53 0.47-0.60 39.7 0.57 0.50-0.64 36.1 0.57 0.50-0.64 6.5 0.22 0.16-0.29 3.9 0.29 0.20-0.42 3.4 0.26 0.18-0.38 

Portugal 12.5 0.12 0.10-0.15 9.1 0.13 0.11-0.17 9.1 0.1~ 0.11-0.17 2.2 0.06 0.04-0.08 1.4 0.05 0.04-0.09 1.4 0.06 0.04-0.09 

Interaction p<O.OOl p<O.OOl p<O.OOl p<O.OOl p<O.OOl p<0.001 
education· country 

n.a. = not available 



Table 7.3 Prevalence rates (%) and differences between low and high educated persons (Odds Ratio and 95% Confidence Interval; high educated group is 
reference category) in smokingfor 12 European countries. Men. 

20-44 years 45~74 years 

Ever smoking Current smoking Cigarette smoking Ever smoking Current smoking Cigarette smoking 

% OR 95%~CI % OR 95%-CI % OR 95%-CI % OR 95%-CI % OR 95%-CI % OR 95%-CI 

Great Britain 58.9 2.01 1.71-2.37 42.2 2.26 1.94-2.64 36.3 2.52 2.15-2.94 78.4 1.58 1.31-1.89 36.5 1.74 1.47-2.05 28.0 2.18 1.82-2.62 

Norway 59.7 2.71 2.12-3.46 40.0 2.872.28-3.60 38.6 2.74 2.18-3.43 75.5 1.39 1.05-1.84 34.7 1.73 1.33-2.24 31.2 1.54 1.18-2.01 

Sweden 51.4 2.52 1.94-3.27 31.9 2.592.00-3.34 n.a. 68.7 1.08 0.84-1.40 30.3 1.50 1.15-1.96 n.a. 

Finland 70.2 1.68 1.27-2.22 47.1 1.571.24-1.98 44.4 1.86 1.47-2.35 73.1 1.02 0.78-1.34 36.1 1.00 0.78-1.29 33.3 1.13 0.87-1.47 

Denmark 64.7 0.94 0.64-1.38 50.0 1.340.94-1.91 44.1 1.55 1.09-2.22 85.1 1.11 0.74-1.67 55.2 1.06 0.79-1.43 38.0 1.23 0.91-1.68 

Netherlands 69.1 1.66 1.39-1.99 46.3 1.81 1.55-2.12 41.8 2.08 1.78-2.44 88.1 1.25 0.95-1.64 42.7 1.21 1.02-1.45 36.6 1.59 1.33-1.91 

Germany 71.7 1.51 1.24-1.82 48.8 1.561.32-1.85 46.2 1.64 1.39-1.93 74.9 1.31 1.08-1.58 34.8 1.50 1.27-1.78 30.7 1.66 1.39-1.98 

Switzerland 57.7 1.35 1.09-1.66 42.0 1.231.01-1.51 36.2 1.29 1.05-1.58 72.0 1.13 0.91-1.42 33.7 1.31 1.06-1.61 20.8 1.09 0.85-1.39 

France 66.6 2.27 1.96-2.63 48.0 2.322.01-2.68 n.a. 71.6 1.02 0.84-1.25 31.2 1.19 0.97-1.45 D.a. 

Italy 57.3 1.69 1.56-1.83 44.3 1.691.56-1.82 43.9 1.73 1.60-1.87 71.1 1.11 0.98-1.26 37.8 1.09 0.97-1.23 37.0 1.16 1.03-1.30 

Spain 75.4 1.43 1.26-1.62 64.2 1.541.37-1.72 55.8 1.35 1.20-1.50 75.9 0.94 0.77-1.14 48.9 0.97 0.82-1.15 37.9 0.86 0.72-1.02 

Portugal 62.0 0.70 0.61-0.81 47.2 0.800.70-0.91 46.8 0.82 0.72-0.94 54.2 0.51 0.43-0.61 27.7 0.65 0.54-0.77 27.4 0.68 0.57-0.81 

Interaction p<O.OOI p<O.OOI p<O.OOI p<O.OOI p<O.OOI p<O.OOI 
education-country 

D.a. :::: not available 
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Absolute differences 
Figure 7.1 shows the absolute differences in current smoking between educational 
levels, by sex and age group. These absolute differences showed the same international 
patterns as the odds ratios. A high degree of correspondence between absolute and rela
tive measures was also observed for ever-smoking and current cigarette smoking 
(results not shown). 
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Fig. 7.1 Absolute differences between low and high educated persons ill currenl smoking. Men alld 
women aged 20-44 alld 45-74 years. 

Differences in the average number of cigarettes 
Table 7.4 shows the results for the average number of cigarettes smoked per cigarette 
smoker. This number varied generally between 12 and 16 (women), and between 15 and 
20 (men) cigarettes. For women, a higher average consumption of cigarettes among the 
low educated was found for Great Britain, the Netherlands, Finland, and Germany. In 
Spain, a higher average consumption of cigarettes was found among high educated 
women. For both old and young men, a higher average consumption of cigarettes 
among the low educated was found for Great Britain, the Netherlands, Denmark, Ger
many and Italy. A higher average consumption of cigarettes among the high educated 
was found for Swiss men. 



Results III 

Table 7.4 Aleall11Umber of cigarettes smoked by cigaretfe smokers alld tlte differences in mean 1111111-

ber of cigarettes smoked between low alld high educatiolled persons for 9 European 
countries. Women and men, aged 20-44 and 45-74 years. 

Women Men 

20-44 years 45-74 years 20-44 years 45-74 years 

Mean Difference Mean Difference Mean Difference Mean Difference 

Norway 12.0 -1.7 12.4 1.0 15.2 1.4 14.5 -0.9 

Finland 12.2 2.7 13.0 1.5 17.2 1.6 20.0 -1.5 

Denmark 13.2 -0.1 12.7 -0.9 15.8 0.3 14.5 1.1 

Great Britain 14.3 3.0 13.8 1.4 17.2 2.6 16.9 0.6 

Netherlands 15.9 3.0 14.8 1.8 17.5 1.9 17.0 0.4 

Germany 15.8 1.1 14.4 0.9 20.4 1.7 19.1 1.2 

Switzerland 13.3 0.9 13.5 0.0 17.5 -2.7 20.3 -1.1 

Italy 12.1 0.2 12.5 -0.5 17.3 1.6 17.8 0.5 

Spain 5.9 -2.2 1.3 -1.5 12.4 1.8 9.1 -0.5 

7.4 Discussion 

Evaluation of remaining data problems 
A potential data problem relates to the accuracy of survey estimates of smoking preva
lence rates. Non-response and the use of self-report to measure smoking probably lead 
to an underestimation of national smoking prevalence rates I2,13. However, the intema
tional pattems reported here are only biased when this underestimation is associated 
with education, and moreover when countlies vary in the strength of this association. A 
Swedish study investigated the effect of non-response (37%) in a health survey on 
observed socio-economic differences in smokingl4 . Despite large differences in smoking 
rates between respondents and non-respondents, socio-economic differences in smoking 
were not substantially or consistently un del' or overestimated. This suggests that non
response only might have had a small effect on the results of this study. A few other 
studies have investigated whether underrepOliing of smoking in self-report is related to 
socio-economic status. Suadicani et al found no association between undelTeporting and 
socio-economic status among middle aged Danish men IS. Wagenknecht et ali 6 did find a 
higher rate of unden'epOliing of smoking among the low educated for men and women 
from the United States, A study among immigrants from southeast Asia to the United 
States also found an association for women but not for men I? These inconsistent results 
seem to imply that the magnitude of the association between education and 
underrepOliing varies between countties, between men and women, and perhaps also 
over time, possibly due to vmiations in social nOlms conceming smoking, Therefore, we 
cannot exclude the possibility that the intemational position of some countries is 
somewhat biased as a result of the use of self-report to measure smoking. However, it is 
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unlikely that the marked international patterns that we observed can be explained 
completely in this way. 

Other problems concerning the comparability of smoking data relate to differences 
between countries in interview method, and the structure and phrasing of the questions 
used to measure smoking behaviour. However, the effect of these differences on the 
international patterns reported in this study are probably marginal since, as will also be 
discussed in the next section, the estimated smoking differences of this study cor
respond fairly well with the estimates we obtained by using an intemational data source 
with similar interview methods and questions for all countries!'. 

Results of other studies 
The results of national studies that used other data sources but refer to approximately 
the same period as this study agree well with our results!'·". For instance, other studies 
from the south of Europe for instance also found very weak negative or positive asso
ciations between socio~economic status and smoking among women21 ,23,28,29. 

A preliminary international comparison was made by Pierce'.6. The results should be 
taken with caution since the educational classifications used in his study differed 
between countries', and because information on the comparability of the smoking data 
and the study populations is lacking. Neve11heless, Pierce also reported relatively large 
differences in smoking in Great Britain and Nonvay, and smaller differences in Finland. 
But in contrast to our study, he found relatively small differences for men and women 
from Sweden'. 

In another study, we calculated the size of educational differences in current smoking 
for men and women aged 20 to 74 years using data from the intemational Eurobarome
ter surveys30. Advantages of this latter survey are that the interview methods and ques
tions are highly comparable. Disadvantages are, however, the higher non-response rates, 
the smaller number of respondents and the lack of data on most Nordic countries. For 
the remaining countries, the results of that study correspond well to the results of the 
present study (for the two age groups combined)l8. The Eurobarometer data, for exam
ple, also showed a north-south pattern for women, and relatively small differences 
among men from Denmark as compared to Great Britain. A relatively large discrepancy 
was found only between the results for young men from France, for whom the Euro
barometer data showed much smaller differences than the national survey used in this 
study. 

Explanations of our results 
Several studies have shown that the habit of smoking diffuses within societies like an 
epidemic with four different stages'!·34. During stage 1, smoking is still an exceptional 
behaviour and mainly a habit of higher socio-economic groups. Throughout stage 2, 
smoking becomes more common. In that stage, smoking rates among men peak at 50-
80% and are equal in different socio-economic groups or are higher among the higher 
socio-economic groups. The diffusion of smoking among women lags 10-20 years 



Discussion 113 

behind that of men. Smoking is first adopted by women from higher socio-economic 
groups. During stage 3, prevalence rates among men decrease to about 40% since many 
men stop smoking, especially the better off. Women reach their peak rate (35-45%) 
during this stage and at the end of this stage their rates start to decline too. In stage 4, 
prevalence rates keep on declining slowly for both men and women and smoking 
becomes more and more a habit of the lower socio-economic groups. During the smo
king epidemic there is a reversal from a positive to a negative association between 
socio-economic status and smoking. 

The countries included in this study are in different stages of this smoking epidemic. On 
the basis of what is known from other national studiesll about the smoking epidemic in 
these countries, the southern European countries appear to be in stage 2 (Portugal) or in 
the beginning of stage 3 (Spain, italy, France) whereas northern European countries 
appear to be at the end of stage 3 or in stage 4. These differences between countries in 
the progression of the smoking epidemic might explain the international variations in 
the social gradients in smoking we observed in this study. 

As the smoking epidemic proceeds, smoking becomes more concentrated in lower 
socio-economic groups. Therefore, one would expect differences in smoking to be 
larger in countries where the smoking epidemic is more advanced. Among women, 
national smoking rates in the countries included in this study are still increasing, stable 
or only just stat1ing to decline. This means that a higher smoking prevalence rate among 
the female population in a country indicates a more advanced progression of the smo
king epidemic in that country. Thus, one would expect higher national smoking rates 
among women to be associated with larger socio-econonomic differences in smoking. 
Indeed, for both older (see figure 7.2a) and younger women, positive associations are 
observed between national smoking prevalences and odds ratios. The con-elations were 
0.70 (p~O.OI) and 0.43 (p~0.17), respectively. For men, national smoking rates are 
decreasing in all countries, except Portugal. This means that among men a lower preva
lence rate in a counlly is an indicator of the progression of the smoking epidemic in that 
counlly. Thus, one would expect lower national smoking rates among men to be asso
ciated with larger socio-economic differences in smoking. Indeed we found negative 
con-elations between the national smoking rates and the odds ratios among both older 
and younger (see figure 7.2b) men. The con-elations were -0.17 (p~0.11) and -0.49 
(p~O.II), respectively. These results suggest that variations in the social smoking gra
dients between European countries are related to differences in the progression of the 
smoking epidemic in different parts of Europe. 

One possible explanation for the time lag between the north and south in the smoking 
epidemic which is observed in this study and is suppOt1ed by national studies, are dif
ferences in economic development and income inequalities. Due to their relatively low 
purchasing power, the lower socio-economic groups in Spain and POt1Ugal may not 
have been able to afford the consumption of cigarettes. Another explanation may be that 
infonnation on the health hazards of smoking which became known in the 1950's, was 
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spread later on a large scale in the south of Europe than in the north of Europe. It is, 
however, unlikely that this alone explains such a long lag time. An associated explana
tion is that smoking has been valued positively longer in the south, despite of available 
knowledge on the effect of smoking on health. One can only speculate about reasons for 
this. It might be related to the fact that in the south people have been confronted less 
often with smoking related deaths in their direct (family) environment. National morta
lity rates of ischaemic heart disease have been relatively low in southelll Europe, even 
in spite of high smoking rates among men in the south, which is probablY due to the 
protective effect of the southelll dietary habits. 
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Fig. 7.2 The size of inequality ill current smoking (odds ratio) plotted against the prevalellce rate of 
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Another reason might be the closer cultural affinity between nOlihern Europe and the 
United States than between southern Europe and the United States. Because social 
nonns with respect to smoking and smoking rates first changed in the United Stated, it 
is conceivable that they have diffused more rapidly across nOlihern European 
countries". The difference in time lag between men and women is linked to a 
widespread social disapproval of women.s smoking in the beginning of this century. 
Maybe the fact that health education in the beginning was mainly directed to men also 
played a part in the delay36. The fact that the emancipation of women which included 
the social acceptance of women.s smoking, in the southern countries lags behind that in 
northern countries, might have widen the timelag between the north and south of Europe 
among women as compared to men. 

Contribution to socio-economic differences in health 
In order to estimate whether the international variations in the social gradients of 
smoking might contribute to the recently repOlied international patterns of socio-eco
nomic gradients in health, infonnation on social gradients in smoking some years before 
the measurement of health differences is necessary. However, since we considered ever
smoking as well as cunent smoking we think we have partly overcome this problem. 

A recent comprehensive international comparison showed that socia-economic dif
ferences in total mortality and self-reported morbidity in the Nordic countries and the 
Netherlands are as large as or even perhaps somewhat larger than in other westem 
European countries'. These results were surprising since it has often been suggested that 
health differences are smaller in countries with a tradition of egalitarian socia-economic 
and other policies. The results of this study suggest that the relatively steep social gradi
ents in smoking in the north of Europe have contributed to the fact that health dif
ferences in the north are not smaller than in the south. 

Kunst et ai' studied differences in cause-specific mortality by occupational class for 
men aged 45 to 59 years using data fi'om the eighties. They observed large differences 
in ischaemic heart disease in Great Britain and the Nordic countries and small dif
ferences in Switzerland, France and more southern countries. This pattern is largely 
consistent with the north-south pattem we found for differences in smoking behaviour 
among men aged 45 to 74 years. Analyses showed a significant positive association 
between the size of differences in ischaemic heart disease and differences in CUlTent 
(1=0.65, p~0.06) and ever-smoking (1=0.76, p~0.02). For lung cancer, large differences 
were obsClved for notihem countries, with Finland in the leading position, as well as for 
southem countries'. An exception was Portugal for which no differences were observed. 
These Portuguese findings are in accordance with our results for smoking but overall 
there are remarkably no strong associations between the size of differences in lung can
cer and differences in CUlTent (1=0.22, p~0.57) and ever-smoking (1=0.38, p~O.3I). A 
possible explanation for the lack of a clear association is that other risk factors for lung 
cancer, e.g. high exposure to carcinogenic substances at work may have increased lung 
cancer mortality among the lower socio-economic groups in southem countries'. 
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Another explanation is that the smoking data cannot give an accurrate estimate of life
time exposure to smoking in the concerning birth cohorts. 

Until now, studies on socio-economic differences in mortality among adults mainly con
cerned men born before the second world war. This study showed that social gradients 
in current and ever-smoking among men and women born after the second world war 
(those aged 20-44 in this study) are more unfavourable for the low educated as com
pared to men born before that war (men aged 45-74 in this study). This suggests that if 
no special action is undertaken to reduce smoking rates among lower socio-economic 
groups there will be an increase in socio-economic differences in smoking-related mor
bidity and mortality in the coming decades in many European countries. 
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8 Variations in height between countries and 
between socio-economic groups: an 
overview of 10 European countries 

Objective 
This study gives an overview of variations in average height between 10 European 
countries and between socio-economic groups within these countries. 

Data and methods 
Data for men and women aged 20-74 years were obtained from national health or simi
lar surveys of 1987-1994. Height was self-reported in most surveys. Regression analy
ses were used to estimate height differences between educational groups and to evaluate 
whether the differences in average height between countries and between educational 
groups were smaller among younger birth cohorts than among older birth cohorts. 

Results 
Men and women were on average tallest in the Netherlands, Norway, Sweden and 
Denmark and shOltest in France, Italy and Spain (range for men: 1.70-1.79 cm; range 
for women: 1.60-1.67 cm). The differences in average height between northern and 
southern countries were not smaller among younger biIth cohorts than among older 
birth cohorts. In most countries, the mean height increased linearly with increasing year 
ofbiIth by approximately 0.7-0.8 Clnl5-year for men and approximately 0.4 cml5-year 
for women. Lower educated men and women were in all countries on average shorter 
than higher educated men (range of differences: 1.6-3.0 cm) and women (range of dif
ferences: 1.2-2.2 cm). No clear international pattern was found with respect to the size 
of education-related height differences. Edncation-related height differences were in 
most countries not smaller among younger birth cohorts than among older birth cohOltS. 

Conelusion 
The equally strong increase in attained height between generations born between ca. 
1920-1970 in the north and south of Europe indicates a high degree of similarity be
tween counl1ies in the improvement of childhood living conditions between these coun
tries. The persistence of education-related height differences, even in more prosperous 
countries, suggests that childhood living conditions in all countries will continue to con
tribute to socio-economic differences in both height and health over the next decades. 
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8.1 Introduction 

Although height is largely genetically detennined, it is also affected by childhood nutri
tional conditions as well as other living conditions such as the occunence of disease, 
psychological stress, housing conditions and physical strenuous work at young ages!4. 
Several studies have found an association between height and health and the length of 
Iife'·6. Comparing the average height of countries and subgroups within countries, such 
as different socia-economic groups, therefore provides a powerful tool to delineate dif
ferences between or within countries in current and future health prospects. 

The average height has consistently been found to increase between subsequent bh1h 
coh0l1s. Improvements in poor living conditions have been suggested to lie behind this 
relationship. Therefore, secular trends in height give insight in changes in childhood 
living conditions and its effect on health over time'·3.'. 

Only a few studies have compared height variations between a broad range of countries 
using nationally representative samples. Eveleth and Tanner' produced a world-wide 
overview of variations in human growth in children aged 2 to 16 years. They used data 
from studies undertaken in the fifties and the sixties that were based on nationally repre
sentative samples or on samples from large cities within the countries studied. Identical 
growth curves were observed for European countries, but at the age of 16, children in 
n0l1hem countries were on average taller than in southern. countries. Studying height 
variation among children has, however, the disadvantage that it is not possible to esti
mate vaIiations in finally attained height, since it is unce11ain to what extent differences 
in height during childhood can be compensated by catch-up growth and an extension of 
the growth period. De Groot et al9 compared the height of elderly subjects bom between 
1913 and 1918 in 19 cities across Europe. They found that subjects were tallest among 
n0l1hern European populations. There are no studies which compared height differences 
between countries among the adult population using nationally representative data. 

Many studies have rep0l1ed on height variations between subgroups of populations such 
as socio-economic groups. Most of these concerned children or specific popUlations 
such as conscripts to military service'·lO·!'. Meredith, for example, gave a world-wide 
overview of variations in the body size of children in relation to the socio-economic 
status of their parents using data from studies from the thirties to the seventies!'. In ge
neral, children with a high socio-economic status were on average taller when compared 
to children with a low socio-economic status. The size of these differences seemed to 
vmy between countries. Only a few studies in the north of Europe investigated socio
economic height differences among adults using nationally representative data!8.'!. One 
of these studies compared the size of socio-economic differences between countries. 
Kunst et a]2! estimated education-related height differences among adults in 5 n0l1hern 
European countries. In all countries, higher socia-economic groups were on average 
taller than lower socio-economic groups. The size of these differences, for both men and 
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women was relatively large for Denmark and Germany, intennediate for Finland and 
the Netherlands and small for Sweden. No studies have, however, reported on socio
economic height differences among adults in more southem European countries. 

Several studies have focused on the question whether the size of socio-economic height 
differences varies over time. Studies among adult populations bom before the sixties in 
Swedeu and Denmarkl2•I' suggest that height differences are lessening with successive 
generations. This is suppOlted by studies among juvenile populations bom during the 
fifties and the sixties in Norway and Sweden1o•1I which showed that these differences 
have disappeared in these countries. However, other studies from Great Britain and 
Sweden22•23 among adults bom between 1920 and 1960 did not observe decreasing dif
ferences. For many European countries, no studies have investigated whether social gra
dients in height are diminishing. 

The present study gives a comprehensive overview of height variations for men and 
women bom between approximately 1920 and 1970 in 10 countries from the north, the 
west and the south of Europe. Data are used from health surveys or other nationally 
representative surveys can-ied out in the period 1987-1994. Firstly, we compared dif
ferences in average height between countries and between socio-economic groups 
within countries. Secondly, we addressed the question whether height differences 
between countries, and between socia-economic groups within countries are smaller 
among younger biIth cohorts than among older birth cohOltS. 

8.2 Data and methods 

Table 8.1 shows the counlties included, the surveys used and some basic survey cha
racteristics. Data sets on height by sex, 5-year age groups and educational level were 
created by counlty representatives and analysed centrally. The study included men and 
women aged 20 to 74 years. Exceptions were GelIDany and Finland for which the age 
limits were 24 to 69 years and 20 to 64 years, respectively. Height was self-repOlted in 
all countries, except Gennany, and was registered in whole centimetres. Educational 
level was used as an indicator of socio-economic status. It was measured as the highest 
level of education a person has completed. National educational levels were re-grouped 
according to a standard classification of five hierarchic levels": (I) no education 
completed, (2) first level (primary school), (3) lower secondary level, (4) upper 
secondaty level and (5) third level, which includes university and other forms of post
secondaty education. In the results presented below, these five groups were collapsed 
into two broad groups: the low educated group comprising levels 1 to 3 and the high 
educated group comprising levels 4 and 5. 
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Table 8.1 Overview of cOllntries included ill the study, the surveys used alld some survey 
characteristics. 

Country Year Name Non-response Number of respondents 
rate (%) aged 20-74 years (.1000) 

Nonvay 1992/94 Multi Purpose Survey 25 5.0 

Sweden 1991 Swedish Level of Living Survey 21 4.9 

Finland 1990191 Health Behaviour among the Finnish 26 6.7 
Adult population 

DelIDlark 1986/87 Danish Health and Morbidity Survey 20 4.0 

Netherlands 1991192 Netherlands Health Interview Survey 43 10.2 

Germany 1988/91 Life and Health in Gemlany (National 30 10.6 
Health Survey of the former FRO) 

Switzerland 1992/93 Swiss Health Survey 29 13.3 

France 1991 Enquete sur la Sante, et les 80ins 17 13.4 
Medicaux 

Italy 1990/91 Multiple Household Survey 11 37.0 

Spain 1987 National Health Survey 10 24.9 

Estimates of the average height for men and women were made in each counlty for the 
total population and for lO-year birth cohorts. In order to evaluate whether differences 
in average height between countries are smaller among younger birth cohorts than 
among older birth cohorts, we estimated the change in average height for each country 
with increasing year of birth, or in other words, with falling age. To estimate the change 
in average height with increasing year of birth, we used ordinaJY least squares regres
sion analyses and included 5-year age groups as a continuous variable (11~20-24, 
1O~25-29 years, .. , .. , 1~69-74) into the regression model. The resulting regression 
coefficient can be interpreted as the change in average height per 5-year increase in year 
of birth. Subsequently, analyses were performed to test whether the change in height 
with increasing year of birth vaJied between counlt·ies. For this, all countries were com
bined into one regression analysis and an interaction term for country and age (conti
nuous vaJiable) was included in the regression model. The F-test was used to test 
whether inclusion of the interaction term improved the model with statistical signifi
cance. 

Differences between the two broad educational groups in mean height were calculated 
for each country and sex separately, using ordinary least squares regression analyses. In 
the regression model, educational level was represented by a binomial variable with the 
low educational group as the reference group. Nominal variables representing 5-year 
age groups were included in the regression model to control for age. The resulting 
regression coefficient can be interpreted as the average height of the high educational 
group minus the average height of the low educational group, i.e. the number of centi
metres that higher educated people are on average taller than lower educated people. 
Additional analyses were performed to test whether the size of education-related height 
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differences varied between countries. For this, all countries were combined into one 
regression analysis and an interaction term for country and education was included in 
the regression model. The F-test was used to test whether inclusion of the interaction 
tenn improved the model with statistical significance. 

Finally, for each counny, regression analyses were performed in order to estimate 
whether the size of the difference in height between educational groups varied sys
tematically between younger and older birth cohorts. To explore this, an interaction 
term for age (continuous vmiable) and education was added to the model. The accom
panying regression coefficient can be interpreted as the change in the size of educational 
differences in height per S-year decrease in age or, in other words, per S-year increase in 
year of birth. 

8.3 Results 

Table 8.2 shows the mean height ofthe population by counny and sex. The mean height 
of adult men and women varied between 170 em and 179 cm, and between 160 em and 
167 cm, respectively. Men and women were on average tallest in the Netherlands, Nor
way, Sweden and Denmark and shortest in France, Italy and Spain. The differences in 
mean height between the nOlih and the south of Europe were larger among men than 
among women. 

Table 8.2 Mean height (em) by COUl1f1JI and sex. 

Country Men Women 

Norway 179.1 165.9 

Sweden 178.1 164.7 

Finland 177.3 164.1 

Denmark 177.5 165.4 

Netherlands 179.1 167.2 

Gennany 175.7 162.7 

Switzerland 175.6 164.1 

France 173.4 161.9 

Italy 172.5 162.3 

Spain 170.3 160.4 

Figure 8.1 illustrates the mean height according to year of birth (based on estimates for 
10-year bilih cohorts) per country, for men and women, separately. For most countries, 
the mean height increased approximately linearly with increasing year of birth. Excep
tions were Sweden, Norway and Finland for which no clear increase in height was 
observed between the two youngest bil1h cohorts, especially among men. Remarkably, 
the mean height of the youngest birth cohorts in southern European counmes was still 



124 Variations in height between countries and between socio-economic groups 

below the mean height attained by the oldest birth cohorts in most northem European 
countries. 
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Table 8.3 quantifies the change in mean height with increasing year of birth (cml5-years 
increase in year ofbh1h) in each country. Among men, the increase in mean height with 
each 5-year increase in year of birth was approximately 0.7-0.8 cm. A clearly smaller 
increase was found for Norway whereas a somewhat larger increase was found for 
Germany. Among women, the average increase in mean height with each 5-year 
increase in year of birth was in most countries approximately 0.4 cm and just as for 
men, a larger increase was found for Germany. The smaller rates among women as 
compared to men imply that the height difference between men and women is increa
sing in most European countries. Interaction tests showed that the rate of the increase in 
height with increasing year of birth differed significantly between countries for both 
men and women. There was, however, no systematic difference between southem Euro-
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pean countries and northern European countries. This indicates that the observed dif
ference in average height between northern countries and southern countries is not 
decreasing. 

Table 8.3 Change ill mean height with increasing year of birth (cmI5-years increase ;11 year of 
birth) alld 95%-confidence intervals by cO/mIl)' alld sex. 

Men Women 

Country Change 95%·CI Change 95%·CI 

Norway 0.44 (0.26 0.62) 0.33 (0.17 - 0.49) 

Sweden 0.66 (0.56 0.76) 0.41 (0.32 - 0.50) 

Finland 0.78 (0.67 0.89) 0.61 (0.52 - 0.70) 

Denmark 0.83 (0.72 0.94) 0.44 (0.34 - 0.54) 

Netherlands 0.86 (0.79 0.93) 0.44 (0.38 - 0.50) 

Gennany 0.95 (0.86 1.04) 0.83 (0.76 - 0.90) 

Switzerland 0.63 (0.57 0.69) 0.35 (0.30 - 0.40) 

France 0.75 (0.69 0.81) 0.39 (0.34 - 0.44) 

Italy 0.68 (0.64 0.72) 0.32 (0.29 - 0.35) 

Spain 0.70 (0.65 0.75) 0.36 (0.32 - 0.40) 

Overall interaction p<O.OOI p<O.OI 
country-year of birth 

Table 8.4 shows the differences in height between two broad educational gronps by 
counlIy and by sex. In all countries, lower educated men and women were on average 
shorter than higher educated men and women. Among men, the differences in mean 
height between the two broad educational groups ranged from 1.6 to 3.0 em. The smal
lest differences were found in Finland and Norway, and the largest differences were 
found in Denmark, Switzerland and Spain. The size of the educational differences in 
height among women varied between 1.2 em and 2.2 em. The smallest differences were 
found in Norway, Italy and Spain, and the largest differences were found in Gelmany 
and Switzerland. In most countries, height differences by education were larger among 
men than among women. 

To study whether height differences between educational groups are smaller among 
younger age groups than among older age groups, we estimated the extent to which 
height differences by educational level change with increasing year of birth. Table 8.5 
shows the estimated changes by sex and by country. These estimates represent changes 
in the size of education-related differences per S-year increase in year of birth. Among 
men, in all countries except the Netherlands, the estimates were negative. This means 
that height differences by educational level generally were smaller among younger birth 
cohorts than among older birth COhOlis. This decrease was largest in Sweden, Denmark 
and Italy. However, this decrease was not statistically significant in any of the coulllI-ies 
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considered. Among women, height differences between educational groups were 
virtually constant in most countries. A decrease of educational differences was only 
observed for Sweden and Denmark, whereas a statistically significant increase was 
observed for the Netherlands and for Switzerland. 

Table 8.4 Differences ill mean height (em) between two broad educational groups alld 95%-collfi
dence intervals by cO/l1ltryl alld sex. 

Men Women 

Difference 95%-CI Difference 95%-CI 

Nonvay l.8 (0.7 - 3.0) 1.2 (0.1 - 2.2) 

Sweden 2.5 (l.8 - 3.1) 1.5 (0.9 - 2.0) 

Finland l.6 (l.0 - 2.2) l.5 (0.9 - 2.0) 

Denmark 2.8 (2.0 - 3.7) l.8 (l.0 - 2.6) 

Netherlands 2.5 (2.1 - 3.0) l.6 (l.2 - l.9) 

Gemlany 2.2 (l.7 - 2.6) 2.2 (l.8 - 2.6) 

Switzerland 2.9 (2.4 - 3.4) 2.2 (l.8 - 2.6) 

France 2.6 (2.2 - 3.0) l.6 (1.2 - 2.0) 

Haly 2.5 (2.2 - 2.7) 1.3 (I.! - 1.5) 

Spain 3.0 (2.7 - 3.3) 1.3 (l.0 - l.7) 

Overall interaction p<O.OOl p<O.OOl 
country·education 

Table 8.5 ChaJige ill the size of educational inequalities ;11 mean height with increasing year of birth 
(clltlS-year increase ill year a/birth) alld 95%-colljidellce ill/en'als by COlilltl)' alld sex. 

Men Women 

Country Change 95%-CI Change 95%-CI 

Norway -0.07 (-0.46 - 0.33) 0.03 (-0.39 - 0.43) 

Sweden -0.19 (-0.42 - 0.05) -0.18 (-0.40 - 0.03) 

Finland -0.06 (-0.32 - 0.28) -0.01 (-0.28 - 0.25) 

Derullark -0.12 (-0.50 - 0.25) -0.14 (-0.49 - 0.20) 

Netherlands 0.13 (-0.02 - 0.28) 0.28 (0.14 - 0.41) 

Gemlany -0.01 (-0.20 - 0.19) 0.07 (-0.09 - 0.23) 

Switzerland -0.08 (-0.23 - 0.07) 0.25 (0.11 - 0.39) 

France -0.03 (-0.18 - 0.12) -0.01 (-0.13 - 0.14) 

Italy -0.10 (-0.19 - 0.Ql) 0.05 (-0.04 - 0.14) 

Spain -0.06 (-0.17 - 0.05) 0.02 (-0.10 - 0.14) 
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8.4 Discussion 

Data problems 
A potential data problem relates to the measurement of height. For all countries, except 
Germany, we used self-repmted height data. Although many studies observed a very 
high correlation between measured height and self-reported height25.'o, these studies 
also found that self-reporting leads to a slight overestimation of the average height of 
the study population. Moreover, some previous studies showed that this overestimation 
was larger among men, among older age groups and among lower socio-economic 
groupS25.27. This implies that the estimated average height of men and women might be 
overestimated, whereas height differences between educational groups might be some
what underestimated. However, our cross-national comparisons as regards to average 
height differences and education-related height differences are only biased when the 
validity of self-reported height also varies between countries. Although we cannot 
exclude that this is the case, it does not seem plausible. The large variations in average 
height we observed between nOlthem and southern countries are also reported in studies 
in which height was measured'.-. Since we used measured instead of self-reported data 
for Gennany, the average height observed for this country might be somewhat underes
timated whereas the education-related differences might be somewhat overestimated as 
compared to other countries. 

For studying changes in average height differences and in education-related height dif
ferences between birth cohorts, data on maximal attained height would have been pre
ferable because of possible bias due to shrinkage later in Iife'I.". However, studies on 
secular height trends which used data on measured heightll.12.14.16 showed increases in 
height which closely match the rates we observed. An explanation for this close match
ing of the results, despite the fact that we did not use data on maximum attained height, 
is that we used data on self-reported height. Older age groups are maybe more likely to 
report their maximum attained height rather than their current height. The latter may 
also explain the observation made in studies on the accuracy of self-reported height that 
older persons over-report their height more than younger persons25.26. The relatively 
large increase in height with increasing year of birth observed for Germany might be 
somewhat overestimated due to the fact that we used measured data instead of self
reported data for Germany. 

Another potential data problem relates to differences between countries in the percen
tage of non-response. Non-response might be related to height, as it has been shown to 
be related to other health indicators33 . If non-response is higher among short people than 
among tall people, it will lead to an overestimation of the average population height. 
Besides, non-response rates might be lower among the lower socio-economic groupS'4. 
This implies that non-response also might lead to an underestimation of socio-economic 
height differences. It is thus possible that for countries with large non-response rates, 
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such as the Netherlands, Gernlany and Switzerland (table 8.1), the average height of the 
population is slightly overestimated and the size of educational height differences is 
slightly underestimated. However, we think that these differences in non-response rate 
did not substantially bias the international patterns observed in this study. 

A potential data problem with respect to the estimated education-related height dif
ferences is that we distinguished only two broad educational groups. The percentages of 
men and women in the low educational group were between 35 and 55% in most coun
tries but approximately 70% in France, Italy and Spain. These large cross-national 
variations in the size of the two broad educational groups might have affected the cross
national comparability of our measure of height differences between educational 
groups. Therefore, we calculated, as a check on our 'results, a more sophisticated 
measure: the Relative Index of Inequality (RII)"·37. Advantages of this index are that 
vmious educational levels can be taken into account separately and that countries can be 
compared on the basis of this index when a detailed hierarchical classification is avail
able for each country. For the calculation of the RII, four hierarchic educational levels 
were distinguished for most countries: no education/first level, lower secondary level, 
higher secondary level and third level. The RII estimates showed the same intemational 
pattems as the measure based on two broad groups; the conelation between the two 
measures was high for both sexes (r . 0.9). 

Comparison with other studies 
The north-south pattern of the average height of adult men and women observed in this 
study has been earlier rep0l1ed by studies among children bom in the fifties and the six
ties' and among the elderly bam between 1913 and 1918'. Both studies used measured 
height data. 

The increase in height with increasing year of bil1h observed in t1us study differed 
between countries, although we did not find any systematic differences between 
northern and southem European countries in the rate of this increase. This rate is deter
mined by the increase in maximum attained height between subsequent bit1h cohorts but 
also may reflect shrinkage later in life3l ·". Therefore, the data cannot be considered to 
accurately estimate secular trends in height. However, studies on secular trends in Nor
way, the Netherlands and Dennlark, which used data on measured height of conscripts 
or young adults ll .".14.16, showed increases in height between subsequent birth cohorts 
from the twenties/thirties to the sixties/seventies which closely match the rates that we 
observed among men in these countdes. The rates of these increases were 0.5 cml5 y for 
Norwayll, 0.7 cml5 y and 0.9 cml5 y for the NetherlandsI4•i6 and 0.9 cml5 y for Den
mark". In all countdes except Norway, the increase in height with increasing year of 
bil1h was larger among men than among women. These findings are in agreement with 
studies on secular trends among adults in n0l1hern European countries. Studies in 
Sweden, the Netherlands and Great Britain".l8 observed stronger increases for men than 
for women, whereas a study in Norway obselved equally large increases for both 
sexesll ,38, 
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National studies on socia-economic variations in height among adults, of which some 
used father,s social class instead of own socia-economic status, confirm our finding that 
persons from higher socia-economic groups are on average taller than persons from 
lower socia-economic groups!'-2I. It has also been reported that these differences are 
larger among men than among women!',2!, Only one study investigated earlier interna
tional variations in the size of socia-economic variations in height. Kunst et a[2! 
observed for both men and women relatively large differences for Denmark and for 
Germany, intermediate differences for Finland and for the Netherlands and smallest dif
ferences for Sweden, The results of this study are in agreement with our results, with the 
exception of Sweden, for which we found no evidence for relatively small differences, 

Results of several studies, which compared older birth cohorts to younger birth cohorts, 
suggest that socia-economic differences have decreased over time, These studies, which 
generally used the social status of the parents, concerned adult populations born before 
the sixties in Sweden and Denmark!2,!' or juvenile populations born during the fifties 
and the sixties in Norway and SwedenlO,lI, However, other studies from Great Britain 
and Sweden22,2J among adults bam between 1920 and 1960 did not observe decreasing 
differences. The findings in our study, which refer to adults born between approxi
mately 1920 and 1970, give only weak support for a decrease of socio-economic height 
differences with increasing year of bitih, For men, we did indeed find a decrease of the 
size of education-related differences in height with falling age. This decrease was, how
ever, not statistically significant in any of the countries and in most countries it was Vety 

small, For women, most countries showed no decrease in the size of education-related 
height differences. 

Explanations ofthe results 
Although genetic factors are a possible explanation for the height differences between 
northem and southem European countries, it is also possible that differences in welfare, 
or more specifically, childhood living conditions contribute to these height differences, 
This possibility is supported by data on infant mortality, which is also considered as an 
indicator of childhood living standards'. Data on infant mOliality in Europe during the 
last century showed that, as with height, the gap in infant mortality between nOlihern 
and southern European countries has remained stable during the twentieth century39. 
Moreover, we found high and significant con-elations between average heights and 
national infant mortality rates of 5-year birth cohorts throughout the period 1920-1970, 
The Pearson correlation coefficients were on the average 0,8 for men and 0,65 for 
women. 

For all counhies, a substantial increase in height was found with increasing year of 
birth. This increase varied overall between countries but no systematic difference in the 
rate of the increase was observed for northern and southern European countries indica
ting that the secular height trend in these countries was not systematically different over 
the period 1920-1970, This suggests that improvements in childhood living conditions 
responsible for the increase in height during that period were approximately equally as 
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large in southern countries as in northern European countries. This is supported by the 
fact that differences between countries in infant mortality rates also remained stable 
during that period". Unfortunately, there are no international comparable figures on 
national living standards to confirna these suggestions. 

We generally observed a smaller increase in height with increasing year of birth among 
women than among men. This suggests that in most countries the secular growth among 
women is slower than among men. An explanation supported by several studies is that 
growth among males is more susceptible to adverse living conditions in childhood and 
early adulthood than growth among females, and that males also respond more dramati
cally to improvements in living conditions'·22.". This is consistent with our finding that 
socio-economic differences in height for adults are larger among men than among 
women. 

The association between educational level and height observed in this study may reflect 
various underlying mechanisms4!, as is illustrated in figure 8.2. Firstly, this association 
(e) reflects differences in childhood living conditions such as diet, housing conditions, 
risk for severe disease and psychosocial stress, and physically strenuous work when still 
growing, as associated with social class of origin (b). This is because attained educa
tional level is highly correlated with childhood socio-economic status (a). Secondly, it 
reflects the effect that specific childhood conditions such as severe illness and family 
breakdown might have on intergenerational social mobility". Such factors might not 
only lead to shortness (d) but also to downward social mobility, or more specifically, to 
a lower attained educational level than would be expected on the basis of the social 
class of origin (c). Finally, social gradients in height might also have a genetic compo
nent'. Since tallness is partly detetmined genetically, an accumulation of genes related 
to tallness among higher socio-economic groups in successive generations due to 
height-related social mobility cannot be excluded4J·". 

a 
Social class of origin 

~ Educational aUalnmenl 

1-
.,. !;.. 

c :e 

'V 
Childhood living conditions 

d 
~ Adult height 

Fig. 8.2 AlecliallisJIIs reflected by the association between height alld education among adults. 

No clear international pattern was found for men and women with respect to the size of 
education-related differences in height. Analyses showed that educational height dif
ferences were not consistently smaller in countries with a higher Gross Domestic 
Product (GDP) or smaller income inequalities in the 1970's (results not shown). It is 
likely that the national context influences the size of education-related height 
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differences among adults in complex ways. For example, increasing national income 
levels might decrease the prevalence of adverse childhood living conditions among 
lower socio·economic groups and thereby diminish height differences by social class of 
origin. However, this does not necessarily mean that education-related height 
differences among adults are smaller in countries with high national incomes. These 
differences are also influenced by the strength of the relation between social class of 
origin and attained educational level, and the effect of childhood living conditions such 
as severe illness on attained educational level (see figure 8.2). One explanation for the 
lack of smaller education-related height differences in more prosperous countries might 
be that in these countries, which are likely more "open" and probably have higher rates 
of social mobility", the effect of specific childhood living conditions on attained 
educational level (i.e. selection effect) is larger. 

For most countJies, we found no consistent decrease in the size of education-related dif
ferences in height with increasing year of bhih. Tins is remarkable since one might have 
expected that the differences in adverse childhood living conditions, such as 
malnutJition, bad housing conditions and insufficient access to medical care, have 
become less influencial over the past decades. However, the relatively large 
improvements in basic living conditions among lower socio-economic groups might 
have been counterbalanced by an increase in social gradients in other adverse childhood 
living conditions such as an unbalanced diet and maternal smoking. During the last 
decades, smoking prevalence rates among women oflower socio-economic groups have 
risen substantially in northern European countries". Another explanation for the 
persistence of education-related height differences might be that the effect of specific 
childhood living conditions on attained educational level (Le. selection effect) has 
become larger among younger bhih cohorts. 

Conclusion 
The approximately equally large increase in height with increasing year ofbhih in both 
the north and the south of Europe indicates that the improvement in childhood living 
conditions between approximately 1920 to 1970, and its effects on health, was highly 
similar in both palis of Europe. 

Educational-related differences in height are not consistently smaller in prosperous or 
more egalitarian countries than in other European countries. This suggests a large 
degree of similatity between European countries in education-related differences in 
childhood living conditions and the contribution that these differences make to socio
economic differences in morbidity and mOliality. 

The persistency of the size of education-related height differences with increasing year 
of bilih suggests that the contribution of childhood living conditions to socio-economic 
height differences has not decreased over time. Moreover, it suggests that childhood 
living conditions in all countries will continue to contJibute to socio-economic health 
differences in the next decades. 
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9 Socio-economic differences in cardio
vascular disease mortality: an international 
study 

Objective 
The aims of the analysis were (1) to compare the size of inequalities in cardiovascular 
disease mortality between countries, and (2) to explore the possible contribution of car
diovascular risk factors to the explanation of between-country differences in inequalities 
in cardiovascular disease modality. 

Data and methods 
Data on ischemic hemt disease, cerebrovascular disease and total cardiovascnlar disease 
modality by occnpational class and/or educational level were obtained liOln national 
longitudinal or unlinked cross-sectional studies. Data on smoking, alcohol consumption, 
overweight and infi'equent consumption of fresh vegetables by occupational class and/or 
educational level were obtained fi'om national Health Interview Surveys or Multipur
pose Surveys and from the European Union's Eurobarometer survey. Age-adjusted Rate 
Ratios for modality were conelated with age-adjusted Odds Ratios for the behavioural 
risk factors. 

Resl/lts 
In all countries, mOltality from cardiovascular diseases was higher among persons with 
lower occupational class or lower educational level. Within western Europe, a nOlth
south gradient was apparent, with relative and absolute inequalities being larger in the 
north than in the south. For ischemic heart disease, but not for cerebrovascular disease, 
an even more striking north-south gradient was seen, with some 'reverse' inequalities in 
southern Europe. The United States occupied intermediate positions on most indicators. 
Inequalities in cardiovascular disease modality were associated with inequalities in 
some risk factors, especially cigarette smoking and excessive alcohol consumption. 

Concll/sion 
Socia-economic inequalities in cardiovascular disease mOltality are a major public 
health problem in most industrialised countries. Closing the gap between low and high 
socia-economic groups offers great potential for reducing cardiovascular disease mor
tality. Developing effective methods of behavioural risk factor reduction in the lower 
socio-economic groups should be a top priOlity in cardiovascular disease prevention. 
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9.1 Introduction 

It is well-known that in many industrialised countries cardiovascular disease mortality is 
higher among persons with lower socio·economic status than among persons with 
higher socio-economic status, as indicated by e.g. educational level, occupational class 
or income level l .'. Reducing the higher cardiovascular mot1ality rates in the lower 
socio·economic groups offers great potential for reducing the average rates of 
cardiovascular disease mortality in these countries. 

In order to achieve these reductions, however, the causes of the inequalities must be 
known. The available evidence on the explanation of inequalities in cardiovascular dis
ease mot1ality is limited, and mainly comes from epidemiological studies on ischemic 
heart disease mortality among selected populations within the UK, the Nordic countries 
or the US3-•. A general finding is that only part of the socio-economic gradient in 
ischemic heart disease mortality can be explained from a higher prevalence of classical 
risk factors like smoking, semm cholesterol and hypertension3-•. 

We report on a study which followed a different approach: we quantified the magnitude 
of inequalities in cardiovascular disease mot1ality in a number of industrialised coun
tries, and then explored whether differences between countries in the magnitude of 
inequalities in risk factors could explain the between·country pattern of inequalities in 
cardiovascular disease mortality. This approach takes advantage of the large variation 
between countries in the epidemiology and social patterning of cardiovascular disease 
and its risk factors. 

The aims of this study were: 
• to quantifY socio-economic inequalities in cardiovascular disease mortality in a large 

number of industrialised countries; 
• to explore the possible contribution of inequalities in risk factors to the explanation of 

between-countlY differences in inequalities in cardiovascular disease mot1ality. 

This study covers men and women aged 30-59 in the United States and in 11 countries 
in westem Europe. Both total cardiovascular disease mortality and mot1ality from its 
main components, ischemic heart disease and cerebrovascular disease, were studied. 
Risk factors which were included in the analysis are cigarette smoking, alcohol con
sumption, overweight and lack of fresh vegetables. 

9.2 Data and methods 

Mortality data 
An oVClview of data sources for mortality can be found in table 9.1. For the United 
States, we obtained data from the National Longitudinal Mot1ality Study, which 
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involved a 10-year follow-up of 0.5% of the population'. For 6 out of II countries in 
western Europe (the Nordic countries, EnglandlWales and Italy), we also obtained data 
from longitudinal studies, most of which involved a follow-up of the complete national 
population enumerated at the census. The exceptions were England and Wales, where a 
I % sample of the national population was followed up', and Italy where the available 
study covered the population of the city of Turin only9. For the other 5 countries in wes
tern Europe, data were obtained from cross-sectional studies. In these studies, mortality 
was classified according to socio-economic information on the death certificate, and 
was related to the population present in the same period, classified according to socio
economic infOimation obtained during the census. Broadly speaking, the longitudinal 
mortality data covered the 1980s (with classification by occupation or education and by 
age based on the situation around 1980), while the cross-sectional data covered a couple 
of years sUlTounding the beginning of the decade. 

Table 9.1 Overview 0/ sources oj data/or mortality. 

Country Period 

USA' 1979-89 

Finland 1981-90 

S,Yeden 1980·86 

Norway 1980·90 

Denmark 1981-90 

EngJand/Wales2 1981-89 

Ireland 1980·82 

France 1981-83 

Switzerland 1979-82 

Italy (T)3 1981-89 

Spain 1980·82 

Portugal 1980·82 , 
0.5% sample of the population. 

2 1 % sample of the population. 
3 City of Turin. 

Number of deaths from cardiovascular diseases in the 
study (30-59 years) 

Men 

1,499 

22,336 

19.038 

11.226 

14.141 

1.500 

3.653 

34.161 

5.172 

2,034 

26,729 

7,562 

Women 

689 

5,319 

2,841 

5,059 

717 

For all countries, mortality could be classified by occupational class, but only for men. 
In order to avoid comparability problems, a common occupational class scheme, the 
Erikson-Goldthorpe-Portocarero (EGP) schemelO, was applied to as many countries as 
possible. EGP conversion algorithmslO•ll were applied to individual-level data on occu
pational title (by 3-digit code), employment status and supervisory status. These conver-
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sion schemes could not be applied to the data available for Denmark, Ireland, Italy, 
Spain, and Portugal. Data from these countries, classified on the basis of national 
schemes, could however be made comparable to the EGP scheme at the level of three 
broad classes: non-manual occupations, manual occupations, and farmers/farm labour
ers". We will report on the Rate Ratio of mortality among men in manual as compared 
to men in non-manual occupations. 

In most countries, there was insufficient infOlmation on the former occupation of eco
nomically inactive men (retired, disabled, unemployed, etc.), who therefore would have 
had to be excluded from the analysis. This exclusion is likely to lead to an underestima
tion of mortality differences between occupational classesll.l<. We therefore applied a 
procedure which corrects for this underestimation, and \vhich was based on the popula
tion share and the relative mortality level of economically inactive men. This adjust
ment was made for cardiovascular diseases separately. Fmther details on this procedure, 
as well as on tests of its performance, can be found elsewhere!'·!'. 

For some of the countries in this study, mortality could also be classified by level of 
education. In contrast to occupational class, level of education could be used in an inter
nationally comparable way for the classification of women. Educational level was 
measured as the highest level of education which the subject had completed. OECD 
guidelines were used to reclassify the original educational categories into a common 
scheme!6. In different countries, different degrees of detail in educational classification 
could be achieved. We will report on the Rate Ratio of mOltality of men and women 
with lower secondaIY, plimaIY or no completed educatio~, as compared to men and 
women with upper secondaIY or tertiary education. 

Cardiovascular disease mot1ality was defined as mOltality from underlying causes coded 
390-459 according to the ninth revision of the International Classification ofDiseasesl7. 
The corresponding code-numbers for ischemic heart disease and cerebrovascular 
disease were 410-414 and 430-438, respectively. Among men, the propOltion of 
cardiovascular disease mOltality which is accounted for by ischemic heat1 disease ranged 
from 39% in Portugal to 78% in Norway and Ireland, and cerebrovascular disease 
accounted for between 10% in Norway and Switzerland and 39% in Portugal. Among 
women, the propOltions of ischemic heat1 disease were smaller and those of 
cerebrovascular disease were larger than among men, but the intemational pattern of these 
propOltions was the same. 

Rate Ratios and their 95% confidence intervals were calculated on the basis of Poisson 
regression analysis. The regression models included age as a nominal variable (5-year 
age-groups). In the case of the US, regression models also included ethnicity (His
panic/other whitelblacklall other), because we consider ethnicity to be a potential con
founder ofthe relationship between socio-economic variables and mortality. Etllllicity is 
associated with, and causally antecedent to, educational achievement, and is also an 
independent risk factor for mortality18. In practice, this adjustment had VClY little impact 
on the results. 
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Although Rate Ratios are our primary outcome measure, we will also present data on 
absolute levels of cardiovascular disease mortality by occupational class and educa
tionallevel. The Rate Ratios are adequate measures for analytical purposes, for example 
for compadson with (relative) inequalities in risk factors, but absolute differences in 
cardiovascular disease mortality are more relevant for public health policy. 

Risk factor data 
Data on risk factors were obtained from two sources: national health interview or mul
tipurpose surveys (available for 8 westem European countriesl5 and for the USI'), and 
Eurobarometer surveys. The latter is a multipurpose survey commissioned by the Euro
pean Union and executed in a standardised way in all member states (available for seven 
westem European countries in our study'O). 

National health interview or multipurpose survey data were available to quantify 
inequalities in CUlTent cigarette smoking by level of education. The data covered the 
period ca. 1987 - ca. 1993. In order to create maximum correspondence with the cohorts 
for which we have mortality data, we restricted the analysis to the age-group 40-69. 
These were the cohorts which were 30-59 around 1980, and in the absence of strong 
secular trends and selection effects, inequalities in risk factors observed in these cohorts 
around 1990 were likely to reflect the differences in exposure within the COhOlis for 
which we analysed inequalities in mortality. Sample sizes in this age-group ranged 
between ca. 1000 in Denmark and ca. 10.000 in Italy. Eurobarometer data were avail
able to quantify inequalities in a wider range of risk factors, both by level of education 
and by occupational class. Data were available for cUITent cigarette smoking, moderate 
alcohol consumption (1-4 glasses/day), excessive alcohol consumption (> 4 glasses/day 
for men, > 3 glasses/day for women), overweight (Body Mass Index> 27), and lack of 
fresh vegetables « 3 days per week). The data covered the period 1987-1991 and we 
restricted the analysis to the age-group 40-69, for the same reasons as mentioned above. 
Sample sizes in this age-group were between ca. 400 and ca. 1700 in all countries. 

In the national surveys, a similar educational measure was available as in the mortality 
studies, which pelTllitted us to calculate age-adjusted Odds Ratios of risk factor preva
lence among men and women with lower secondary, primary or no education, as com
pared to men and women with upper secondmy and teliimy education, using logistic 
regression. In the Eurobarometers, the educational groups which could be compared 
were those with 0-11 years of education and those with 12 years of education or more, 
whereas also a classification into manual and non-manual occupations could be made. 
The regression models included age as a nominal variable (5-year age-groups). 

In order to explore the possible contribution of inequalities in behavioural risk factors to 
inequalities in cardiovascular disease mortality, we calculated Pearson cOITeiation coef
ficients between the age-adjusted Odds Ratios for the risk factors and the age-adjusted 
Rate Ratios for mOliality. Because of the limited number of countries for which educa
tional differences in mortality could be calculated, we restticted this cOITeiation analysis 
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Table 9.3 presents the correlations between inequalities in risk factors and inequalities 
in mortality among men. The international pattern of inequalities in cardiovascular dis
ease mortality corresponded rather closely with that of inequalities in cigarette smoking 
and excessive alcohol consumption. This was pat1icularly evident for inequalities in risk 
factors by level of education, where several cOlTelations above 0.80 were found. Coun
tries with larger inequalities in cigarette smoking and with larger inequalities in exces
sive alcohol consumption also had larger inequalities in cardiovascular, ischemic and 
cerebrovascular disease mortality (figure 9.3). Negative correlations were seen for 
moderate alcohol consumption. 
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Fig 9.3 Scatter plots for inequalities ill selected risk factors against inequalities in ischemic heart 
disease mortality. 

9.4 Discussion 

Summary of findings 
We found socio-economic inequalities in cardiovascular disease m0l1ality in all coun
tries included in this study, thereby confirming many earlier reports covering single 
countries'·6.21-26. The main contribution of our study is that we have documented impor
tant variations between countries in the magnitude, and sometimes the direction, of 
these inequalities. 

For total cardiovascular disease mortality, inequalities were larger in the Nordic coun
tries, and EnglandIW ales and Ireland, than in the south of Europe. This applied to both 
relative and absolute measures of inequalities, and suggested that the potential benefits 
of lowering cardiovascular disease mortality in the lower socio-economic groups were 
larger in the former group of countries than in the latter group of conntries. This inter
national pattern was mainly deteJmined by ischemic heart disease mortality, for which 
we even found 'reverse' gradients in some southern European countries. There was no 
north-south gradient for inequalities in cerebrovascular disease m0l1ality. 



Results 143 

There was, however, substantial variation between countdes in the magnitude of these 
differences. This variation could best be observed for mortality by occupational class 
among middle-aged men. Absolute differences were smallest in Portugal and largest in 
Finland, due to a combination of low (high) average death rates and small (large) rela
tive differences in mOliality. Generally speaking, there appeared to be a north-south 
gradient in western Europe, with average rates, absolute differences and relative dif
ferences being larger in the north than in the south. The United States occupied an 
intennediate position. 

Figure 9.1 illustrates the international variation in relative differences by occupational 
class. The nOlih-south gradient within western Europe for cardiovascular disease mor
tality could clearly be discerned, with Rate Ratios ranging between 1.55 (95% CI: 1.50-
1.61) in Finland and 1.01 (95% CI: 0.95-1.08) in POliugal. For ischemic heart disease an 
even more striking north-south gradient is evident. Rate Ratios were clearly above 1.00 
in the Nordic countries, in England and Wales, and Ireland, but below 1.00 in Spain and 
POliugal, indicating that in the latter counh'ies mortality from ischemic heati disease 
was higher in the higher occupational classes. For cerebrovascular disease, the interna
tional pattern was different, with a very high Rate Ratio in England and Wales, and Rate 
Ratios above 1.00 in the south of Europe too. 

Less clear international patterns were seen for mOliality among men and women by edu
cational level, for which data were available in a subset of countries (figure 9.2). Still, 
within western Europe there was a clear conh'ast between the three Nordic countries 
(large inequalities in cardiovascular disease mortality among both men and women) and 
Italy (smaller inequalities). It was also interesting to note that Rate Ratios were gene
rally higher for women than for men. 

Risk factors 
Because of space limitations, we refrain from presenting detailed data on inequalities in 
behavioural risk factors. Although we found higher prevalences in the lower socia-eco
nomic groups for most risk factors in most countries, we also found marked internatio
nal differences in these patterns. Men and women in lower occupational and/or educa
tional groups more often were CUlTent cigarette smokers, except in Spain and Portugal 
(men) and all southern European countries (women) where 'reverse' patterns were 
found. Men and women in lower socia-economic groups also less often were moderate 
alcohol consumers in all countries. Among men, prevalence rates of excessive alcohol 
consumption generally were higher in the lower socia-economic groups (differences 
being largest in EnglandlWales and Ireland), but among women no clear differences 
were found in any of the countdes. Men and women in lower socia-economic groups 
more often were ovenveight in all countries, with differences being smallest in Ireland, 
Spain and Portugal. Finally, men and women in lower socia-economic groups less fre
quently ate fresh vegetables, with differences being smallest in Italy, France and Portu
gal. 
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Table 9.3 Correlation between inequality in behavioural risk/actors and inequality in cardiovascular disease mortality, men. 

Inequality in mOrtalityl from Current cigarette Current cigarette Moderate alcohol Excessive alcohol 
smoking' (n = 9) smoking' (n = 8) consumption4 (n = 6) consumption4 (n = 6) 

Inequality in risk factors by level of educationS 

Cardiovascular disease mortality 0.79' 0.87' -0.75 

Ischemic heart disease mortality 0.82' 0.83' -0.79 

Cerebrovascular disease mortality 0.67 0.81 -0.22 

Inequality in risk factors by occupational class6 

Cardiovascular disease mortality n.a. 0.70 -0.28 

Ischemic heart disease mortality n.a. 0.65 -0.33 

Cerebrovascular disease mortality n.3. 0.75 0.27 

Age-adjusted rate ratio for manual versus non-manual occupational class, men aged 30-59 in the early 1980's. 
2 National survey data. 

Eurobarometer data plus US national survey data. 
4 Eurobarometer data. 

S Age-adjusted odds ratio for lower versus higher level of education, men aged 40-69 around 1990. 

6 Age-adjusted odds ratio for manual versus non-manual occupational class, men aged 40-69 around 1990. 

=p<0.05 

0.89' 

0.83' 

0.88' 

0.60 

0.57 

0.64 

Overweight' 
(n=8) 

-0.06 

-0.07 

-0.04 

0.35 

0.47 

-0.02 

Lack fresh vegetables4 

(n=7) 

0.32 

0.37 

0.22 

0.25 

0.32 

0.25 
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to the data on inequalities in mOltalily by occupational class. Although a comparison of 
these data with inequalities in risk factors by occupational class seemed most suitable, 
we also calculated cOlTelations with inequalities in risk factors by educational level, 
because the occupational data in the Eurobarometer were rather crude and because the 
national survey data, which were only available by educational level, covered a larger 
number of countries. 

9.3 Results 

Mortality 
Table 9.2 gives an overview of the age-adjusted rates of cardiovascular disease morta
lity by occupational class and educational level observed in tllis study. In all countries, 
mOltalily was higher among persons with lower occupational class or (in the subset of 
countries for which these data were available) lower educational level. This applied to 
both men and women. 

Table 9.2 Rates of cardiovascular disease mortality. men and women aged 30-59 years, by occupa
tiollal class and Im1e/ of education, ca. 1983 (deaths per 100.000 persoll-years)'. 

Country 

USA 

Finland 

Sweden 

Norway 

Denmark 

England/Wales 

Ireland 

France 

Switzerland 

Italy (T) 

Spain 

Portugal 

Men 

Occupational class 

High Low 

198 248 

211 320 

134 184 

153 212 

156 204 

180 276 

231 298 

112 131 

123 133 

140 163 

120 139 

143 147 

Women 

Educational level Educational level 

High Low High Low 

187 290 68 122 

198 308 44 79 

",a. Il.a. n.a. lI.a. 

138 209 39 54 

132 188 38 68 

n.a, n.a. n.a. n.a. 

n.a. n.a, Il.a. n.a. 

n.a. n.a. n.a. n.a. 

n.a. n.a. n.a. n,a. 

127 157 39 58 

n,a. n,a. n.a, n,a. 

n.a. Il.a. n.a. n.a. 

1 Because of differences between studies in design (e.g. certain exclusions, length of follow-up, etc.), these abo 
solute rates could not be calculated directly from the observed numbers of cardiovascular deaths in each study. 
Instead, we used the national mortality rates from cardiovascular diseases (obtained from the World Health 
Organisation and standardised to the European Standard Population), and multiplied these by the Standardised 
Mortality Ratios for high and low socio-economic groups (calculated with data from the studies in table 9.1). 
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The risk factor data suggested that these international patterns were at least partly due to 
differences between countries in the social patterning of behaviour. It appeared that 
inequalities in cardiovascular disease mortality were consistently larger in countries 
where inequalities in cigarette smoking and in excessive alcohol consumption were 
larger. 

Evaluation of data problems 
Although we have made every effort to increase comparability of data between coun
tries, the validity of our results might have been threatened by residual differences 
between countries in data collection. We identified four potential problem areas: celiifi
cation and coding of causes of death, measurement of socio·economic inequalities in 
m01iality, reliability of survey data, and mismatches between the mortality and the risk 
factor data. 

Despite efforts of the World Health Organisation at standardising data collection, coun
tries are known to differ in their procedures and practices of certification and coding of 
causes of death, including certification and coding of cardiovascular disease mortality27. 
It is possible that rates of cardiovascular disease mortality and particularly ischemic 
heart disease mortality were underestimated in the south of Europe, because recognition 
of this disease is less well developed than in the north of Europe. This would have 
affected the comparison of the absolute rates as presented in table 9.2, but not neces
sarily the comparison of the Rate Ratios presented in figure 9.1. What matters for the 
validity of the comparison of Rate Ratios is, whether the degree of underestimation of 
cardiovascular disease mortality differed between socio-economic groups, and whether 
this difference was larger in some countries than in others. There is no direct evidence 
to suppoli or refute this possibility, but the fact that the inequalities in total mortality 
(without a distinction by cause of death) were also smaller in the south of Europe!2.", 
suggests that substantial bias is unlikely. 

Despite our own eff01is at increasing comparability between countries in measurement 
of socio·economic inequalities in mortality (e.g. by reclassification of the original indi
vidual-level data into common occupational class and educational level schemes), there 
might have been residual comparability problems which affected our results. Examples 
are differences in study design (longitudinal or unlinked cross-sectional), in year of 
study (early 1980's or whole decade), and in the measurement of occupation (approxi
mate EGP-schemes in some countries, correction for exclusion of economically inactive 
men). Elsewhere, we made an extensive evaluation of these residual comparability 
problems!2.!', and our conclusion was that the margins of uncertainty were rather wide 
and differed in width between countries and socio-economic indicators. Due to a 
cumulating of various data problems, the margins of uncertainty were particularly wide 
for inequalities by occupational class in Ireland, Spain and P011ugal. Most countries 
with wide margins of uncertainty had small inequalities in cardiovascular disease mor
tality, but there was no reason to assume that the net effect of the residual comparability 
problems was to underestimate inequalities in mortality: some problems may produce 
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bias in an upward, others in a downward direction12,l5, Nevertheless, it is good to be 
carefhl in drawing conclusions, and to focus on the overall picture, not on one of these 
countries in isolation. 

The data on behavioural Iisk factors from the Eurobarometer Surveys were based on 
identical questions in each country, but the phrasing of the questions on smoking in the 
national surveys slightly differed between countries. It is unlikely that this has seriously 
biased our results, because the correlations between inequalities in smoking and 
inequalities in mortality were very similar for the Eurobarometer and the national sur
veys (table 9.3), A more impoliant source of bias might be that the behavioural risk 
factor data were entirely based on self-report. Misreporting (recall bias, social desirabi
lity, ... ) may be associated with socio-economic status"·3!, but the main question for our 
study is whether this association differs between countries. Similarly, non-response may 
be associated with socio-economic status"''', and although a Swedish study showed that 
socio-economic inequalities in smoking were not very sensitive to differences between 
responders and non-responders in smoking34, we cannot entirely exclude the possibility 
of bias in the international pattern of socio-economic inequalities in risk factors as 
observed in our study. Unfortunately, it is unlikely that better data will become avail
able in the foreseeable future, 

Unfortunately, the mortality and risk factor data came from different sources, and a 
direct assessment of the contribution of these risk factors to inequalities in 
cardiovascular mortality between individuals inside each country was impossible. 
Instead, we combined these data in a cross-national analysis, and the results of this 
aggregate-level or 'ecological' analysis should not be taken as indicative of the 
corresponding individual-level relationships, For example, a cross-national correlation 
between inequalities in smoking and inequalities in ischemic heart disease mortality of 
1.00 would not imply that within each country all between-individual inequalities in 
ischemic heart disease mortality are due to inequalities in smoking. Nevertheless, the 
high cross-national correlations which we found for smoking and ischemic heart disease 
can only be meaningfully interpreted if smoking is important at the individual level too -
which it of course is. There is even some evidence that the relative excess risk of 
ischemic heati disease due to smoking is larger in the lower social classes, possibly 
because of an interaction of smoking with other risk factors". This increases the 
likelihood that inequalities in smoking are very important for the explanation of in equal
ities in cardiovascular mortality, 

The inequalities in Iisk factors were measured on the basis of data collected around 
1990, while the inequalities in mortality were measured on the basis of data collected in 
the early or full 1980's. In order to improve the correspondence between these two types 
of data, we took care to measure inequalities in risk factors in the same cohOlis as the 
motiality data came from (see Data and methods section). This procedure was based on 
the assumption that within these cohorts, inequalities in risk factors have not changed 
between the early 1980's and around 1990. We do not know whether this assumption 
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holds. Several national studies have documented a widening of inequalities in smoking 
behaviour during the I 980'S36.39 and a similar widening may have occurred for other risk 
factors. We consider it unlikely, however, that this has seriously biased our results. The 
trends in the social patteming of the smoking epidemic are slow and similar trends have 
been observed in many countries, so that substantial changes in the intemational pattem 
of inequalities in smoking within a ten-year period are unlikely. 

Interpretation 
Systematic intemational comparisons of socio-economic inequalities in cardiovascular 
disease mortality have seldom been made, included a smaller range of countries, and 
paid less attention to potential comparability problems'o"". Our study confirms previous 
reports on smaller inequalities in cardiovascular disease Illortality in southem Europe'" 
42, and also provides some clues as to the possible causes of this situation. 

The main contributor to this intemational pattem was ischemic heart disease mortality, 
and it is likely that the smaller (perhaps even 'reversed') inequalities in ischemic heatt 
disease mOitality were at least partly due to differences with nOithem Europe in the 
social patteming of cigarette smoking and alcohol consumption. In southern Europe, 
smoking was less frequent in the lower socio-economic groups, and this is likely to 
reflect an earlier stage in the smoking epidemic: in many countries in nOithern Europe 
and in the US, uptake of smoking started in the higher socio-economic groups, and so 
had the uptake of stopping smoking43 •45 • In southem Europe, inequalities in excessive 
alcohol consumption were also smaller than in nOithem Europe. Perhaps surprisingly, 
the largest Odds Ratios for excessive alcohol consumption (>4 glasses/day) were found 
in England and Wales (OR = 2.07). As excessive alcohol consumption increases the risk 
of ischemic heart disease and cerebrovascular disease mortality46"", this may help to 
explain the larger inequalities in cardiovascular disease mortality, although inequalities 
in excessive alcohol consumption are correlated with inequalities in smoking, and the 
latter may thus act as confounders. The intemational pattern of inequalities in excessive 
alcohol consumption changed slightly upon increasing the lower limit to 6 glasses/day. 
England and Wales still had the largest inequalities (OR = 3.99), but Spain is now 
ranked second. The correlation with inequalities in cardiovascular disease mortality 
declined from 0.89 (table 9.3) to 0.57 (results not shown). A similar decline occurred for 
ischemic heart disease mortality (from 0.83 to 0.41) but not for cerebrovascular disease 
mortality (from 0.88 to 0.72), suggesting that inequalities in very excessive alcohol con
sumption were more impOitant for the latter. 

There was less evidence in our data for a contribution from the traditional MediteITa
nean diet, which has been claimed to have cardioprotective effects46.47 and which is 
likely to be more prevalent in the lower than in the higher socio-economic groups in 
southem EuropeSl. The only dietaty factor (other than alcohol consumption) for which 
we had data was lack of fresh vegetables, and although inequalities in this variable were 
smaller in southem Europe, the cOITelation with inequalities in ischemic heart disease 
mortality was only moderately positive (table 9.3). 
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This interpretation of our results fits into the popular 'diffusion theory' of the epidemic 
of ischemic hemt disease mortality"-". According to this theory, the rise of ischemic 
heatt disease statted in the higher socia-economic groups in the richer countries, 
because these were the first who appreciated and could afford the behaviours (smoking, 
a diet rich in saturated fats, lack of physical exercise, ... ) which increase the risk of 
ischemic heatt disease. From them, the disease spread to other populations (lower socio
economic groups, poorer countries), pattly as a result of rising living standards, pattly as 
a result of imitation. When the epidemic statted to decline, the higher socia-economic 
groups in the richer countries were again the first to benefit, because they were the first 
to adopt the behavioural changes (stopping smoking, less saturated fat, more exercise) 
which were required for a reduction in risk of ischemic heatt disease. As a result, the 
well-known inverse gradient of ischemic healt disease mottality emerged. From this 
perspective, the situation in southel1l Europe may represent a pre- or early epidemic 
stage, from which an epidemic of ischemic heatt disease and/or inverse gradients could 
still develop. Although there is no evidence of rising mottality from ischemic heatt dis
ease in southel1l Europe, repotts from Spain and France suggest that inverse gradients in 
ischemic heatt disease mottality have emerged during the 1980's". 56. Also an analysis 
of age-specific prevalences of smoking showed that inverse gradients of cigarette 
smoking had already emerged among young men in southel1l Europe around 199057 • 

The fact that inequalities in cerebrovascular disease mOitality were not smaller in 
southern Europe is difficult to explain on the basis of our data alone. Correlations with 
inequalities in risk factors, particularly smoking and excessive alcohol consumption, 
were generally the same for ischemic heart disease and for cerebrovascular disease 
mottality (table 9.3), although inequalities in very excessive alcohol consumption had 
higher correlations with the latter. It is likely, therefore, that other risk factors were 
involved, such as other components of the MediteJTanean diet. Although the Mediterra
nean diet protects against ischemic heatt disease, the relatively high rates of cerebrovas
cular disease mottality in southem Europe suggested that it may increase the risk of 
cerebrovascular disease, for example through high sodium intakes58.". If lower socio
economic groups in southel1l Europe still more frequently observed the traditional diet, 
this would at least pattly explain the lower rates of ischemic heart disease mottality and 
the higher rates of cerebrovascular disease mOitality. Differences between countries in 
blood pressure control, and patticularly in accessibility of blood pressure control to 
lower socia-economic groups, are another explanation. 

It is interesting to note that the US occupied an intermediate position between notthel1l 
and southern Europe, at least with regard to inequalities in total cardiovascular disease 
mortality. This may reflect the more heterogeneous nature of the US population, which 
may average out the experience of some subpopulations with larger inequalities. In a 
futther analysis of the US data, however, we found no evidence of systematic dif
ferences between ellmic groups in the size of inequalities in cardiovascular disease 
mortality (results not shown). Unfottunately, we were not able to analyse the US data by 
country of birth, so that we could not compare inequalities among whites of northel1l 
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European descent with those among whites of southem European descent. 

Our emphasis on behavioural risk factors should not distract from the fact that these 
were themselves closely linked to material and/or stmctural factors'o. Stronks et a16' 

showed that in the Netherlands a substantial part (20-40%) of the differences in smo
king behaviour between socio-economic groups appeared to be associated with adverse 
material conditions. Also qualitative studies, most of which were carried out in the 
United Kingdom, indicated that adverse material circumstances may induce people to 
smoke and hinder people to stop smoking'l. Smoking and other behavioural risk factors 
such as excessive alcohol consumption may be considered as a way of coping with 
adverse circumstances. 

Conclusion 
Our international comparison shows that (1) in most of the countries included in our 
study, socio-economic inequalities in cardiovascular disease mortality are a major chal
lenge to public health, and in the few countries where they are not, they may well 
become in the future; (2) these inequalities are partly based on inequalities in behavi
oural risk factors, and developing methods to improve health-related behaviour in the 
lower socio-economic groups should be a top priority in cardiovascular disease preven
tion. 
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10 Discussion 

10.1 Introduction 

For some considerable timel-3, higher rates of morbidity and mortality have been 
repOlted among lower socio-economic groups in many European countries. In the last 
decade, many stndies have been carried out to explain these persistent health diffe
rences4-11 • UnfOltunately, there is still a lack of understanding of the circumstances 
associated with these differences. Therefore, the development of interventions aimed at 
reducing them is still hampered. Cross-national comparisons of socio-economic health 
differences in societies that differ with respect to national characteristics, such as 
national living standards, and economic and social policies may shed more light on 
detelminants associated with the size of socio-economic differences in healthl2. Intema
tional studies have additional pmposesl2. First, they can provide a yardstick for 
researchers and policy makers to judge the size of these differences in their own coun
Ity. Secondly, they might be helpful in assessing whether research findings that seek to 
explain socio-economic health differences can be extrapolated from one country to 
another. 

TillS stndy extends earlier work on intemational variations in the size of socio-economic 
inequalities in morbidity13-25. In compatison with previous research, this stndy is more 
comprehensive13,15-19,21,22,24,25, It includes more countries, and more indicators of mor
bidity and socio-economic statns. Fmthennore, in comparison with most previous stn
dies, more effort was made to optimise the comparability of the resuits and the evalua
tion of remaining data problems. This is the first stndy that gives au overview of socio
economic differences in various risk factors for health in European counlties, and it is 
the first sltldy that evaluates whether intemational vatiations in socio-economic diffe
rences in these risk factors contribute to variations in the size of socio-economic health 
differences. 

Section 10.2 of this chapter gives an overview of the main results. Subsequently, the 
effect of the remaining data problems regarding the validity of the results are discussed 
(10.3). Finally, the explanations (10.4) and the implications (10.5) of our findings are 
addressed and suggestions for further research are given (10.6). 
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10.2 Main findings 

Socio-economic differences In self-reported morbidity 
The first research question of this thesis was how large are socio-economic differences 
in morbidity in different European countries, and are these differences smaller in some 
countries than in others? This question was addressed in part I of this thesis. 

A total of 12 European countries was studied, using nationally representative data of 
health surveys or similar surveys carried out between 1985 and 1992. Three different 
indicators of soeio-economic status were used: educational level, occupational class and 
income (adjusted for household size). Four different indicators of self-reported morbi
dity were included: perceived general health, long-term disabilities, chronic conditions 
and any longstanding health problem. The availability of data per country varied by 
morbidity indicator and socio-economic indicator, as shown in table 1.2. The size of 
morbidity differences by education and by income was measured by means of the Rela
tive Index of Inequality (RII) (except in the analyses of East versus West Gelmany 
described in chapter 51), which is considered to be the most appropriate inequality index 
for comparing countries with respect to education and income26,,,. The RII calculated in 
this study can be interpreted as the odds ratio for having a health problem for those at 
the bottom of the soeio-economic hierarchy as compared to those at the top. Application 
of this index requires the availability of a detailed and strictly hierarchical classification 
of socio-economic groups. Since this requirement was not compatible with the occupa
tional classification we used, occupational differences in morbidity were measured with 
a simple odds ratio which compared the morbidity rates of low manual classes to those 
of high non-manual classes. The analyses were restricted to non-institutionalised men 
and women aged 25-69 years since survey data on this population were available for all 
countries. 

Table 10.1 summarises the main results of the first part of this thesis. For all countries, 
higher morbidity rates were found among the lower socio-economic groups. The table 
shows for which countries soeio-economic differences in self-reported morbidity were 
found to be relatively large or small. The relative position was determined on the basis 
of the general pattelll observed over different morbidity indicators, and is given by sex 
and by socio-economic indicator. Differences in morbidity by educational level for II 
European countries were reported in chapter 2 while results for one additional country, 
East Germany, were reported in chapter 5. Differences were found to be relatively large 
in Sweden, Norway and Denmark, and relatively small in Spain, Switzerland, and West 

J Morbidity differences by educational level and income in East Gemlany were only measured by means of 
odds ratios that compared morbidity rates of low educational/income groups with those of high 
educational/income groups. Additional analyses showed that these broad odds ratios resulted in the same 
international position as the RIJ. 
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and East Germany. The position of the Netherlands strongly varied according to sex; 
relatively large differences were found for men but not for women. The relative position 
of some countries, e.g. West Gennany, varied according to the morbidity indicator. 

Differences in morbidity by occupational class, which were described in chapter 3, were 
studied for seven European countries. The analyses were restricted to men since no 
internationally comparable data on occupational class were available for women. The 
morbidity difference between two broad hierarchical groups of classes, manual workers 
and higher non-manual classes, was approximately equally large in all countJies. Con
sistently larger inequality estimates, with no or marginally overlapping confidence 
intervals, were only found for Sweden in comparison with Germany. 

Morbidity differences by income were reported for six countJies in chapter 4, while 
results for one additional country, East Gennany, were reported in chapter 5. The size of 
the differences was in most cases large for Great Britain and the Netherlands (men only) 
and small for East Gelmany. For the remaining countries, income-related inequalities in 
morbidity were not consistently different from each other. 

Table 10,1 Overview of the relative position of countries with respect to the size of socio~economic 
differences ill morbidity by sex alld socio-economic iudicator, 

Men 

Education Occupation Income Education 

RI! OR OR RI! 

Norway + (+) 

Sweden + (+) 0 + 

Finland (+) 0 0 

Denmark (+) 0 + 

Great Britain 0 0 (+) 0 

Netherlands (+) 0 (+) 0 

West Gem1any (-) (-) 0 0 

East Gennany (-) (-) (-) 

Switzerland (-) 0 (-) 

France 0 0 0 

Italy 0 0 

Spain (-) 0 

+ = there is evidence that differences in morbidity are larger than in countries with a '0', 

(+) = idem, but the evidence is weak. 

- = there is evidence that differences in morbidity are smaller than in countries with a '0', 

(-) = idem, but the evidence is weak. 

Women 

Income 

OR 

0 

0 

+ 

0 

0 

( -) 

0 



Table 10.2 Overview o/the size and the direction a/the association between risk/actors and educational level. Estimates are based on data from the 
Eurobarometer surveys. 

Men 

Smoking Alcohol cons. Vegetable cons. 
yes/no ~ 4 glasses/day < 3-4 days/week 

Great Britain ++ 0 ++ 

Ireland ++ ++ ++ 

Denmark + 0 ++ 

Netherlands ++ 0 ++ 

Belgium + 0 0 

Gennany ++ 0 ++ 

France + 0 0 

Spain ++ 0 0 

Portugal 0 ++ 0 

Italy + 0 

Greece ++ ++ 0 

o "" no significant association, 

+ "" higher prevalence rates among lower socio~economic groups. 

"" higher prevalence rates among higher socio-economic groups, and 

an extra + or - means that the association is relatively strong. 

Overweight 
BMI >25 

+ 

0 

+ 

+ 

++ 

++ 

++ 

0 

0 

+ 

0 

Smoking 
yes/no 

++ 
++ 

++ 
++ 

+ 

+ 

o 

Women 

Alcohol cons. Vegetable cons. 
~ 3 glasses/day < 3-4 days/week 

0 ++ 

0 0 

0 ++ 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

Data on alcohol consumption for Italy were not included since they were unrealistic possibly because of a coding mistake. 

0verweight 
BMI >25 

++ 

++ 

++ 

++ 

++ 

++ 
++ 

++ 

++ 

++ 

++ 
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Socio-economic differences in risk factors 
The second question was how large are socia-economic differences in risk factors in the 
vadous European countries, and are these differences smaller in some countries than in 
others? This question was addressed in part II of this thesis. 

A total of 16 countries was studied, using data from two types of data sources, i.e. 
national health surveys or similar surveys carried out between 1985-1994, and the inter
national Eurobarometer surveys of 1987-1991. Risk factors measured in the Euro
barometer surveys were smoking, excessive alcohol consumption, infrequent vegetable 
consumption and overweight. Data on smoking and height, a proxy for childhood living 
conditions, were obtained from national surveys. Educational level was used as a socio
economic indicator. An overview of the availability of the data on risk factors for mor
bidity and mortality in each country by data source was given in table 1.3. Absolute dif
ferences and relative differences (odds ratios) in the prevalence rates of risk factors 
between two broad educational groups were calculated. The international position of 
countries was generally the same for measures reporting on relative differences and on 
absolute differences. The analyses were restricted to men and women aged 20-74 years. 

The results for the Eurobarometer surveys (see chapter 6) are summarised in table 10.2. 
Since the prevalence rates of risk factors were not consistently higher among lower 
socia-economic groups, the table gives an indication of the size as well as of the 
direction of the association between the risk factors and educational level in the various 
countries. Because of the small number of respondents for most risk factors, estimated 
social gradients in risk factors generally had large confidence intervals. Most 
notewmihy was the international pattern of social gradients in smoking among women. 
In northem counhies, lower educated 1V0men smoked more often whereas in southern 
countries higher educated women smoked more often. Among men, lower educated 
men smoked more often than higher educated men in all countries, except in Portugal. 
In contrast to women, no clear north-south pattem was found for smoking among men, 
although we did observe a nmih-south gradient for smoking 10 or more cigarettes a day 
with larger differences in nmihern European countries (results are not included in table 
10.2). For excessive alcohol consumption among men, a negative assocation was found 
for several countries. No or small differences for excessive drinking were found for 
Denmark, Belgium, the Netherlands, Germany and France. These results were generally 
confinned by the results for a more severe definition of excessive drinking, i.e. drinking 
more than six glasses a day (results are not included in table 10.2). Women did not show 
significant or substantial differences in excessive alcohol consumption in any of the 
countries. For infrequent vegetable consumption, large negative associations among 
men were found for nmihern European countries whereas for southern European 
countries, associations were small or absent. For women, only two n0l1henl European 
countries showed relatively large differences. Negative associations were found for 
ovel1veight among women in all countries and in most countries for men too. For men, 
Ireland, Spain, Greece, and Portugal showed relatively small differences. No variations 
in the size of these differences were found among women. 
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In chapter 7, socia-economic differences in smoking were also studied using national 
survey data. The additive value of using national surveys was that data were also avail
able for the Scandinavian countries and Switzerland, and that smoking differences could 
be studied in more detail (i.e. for different smoking variables and for two broad age 
groups). Furthermore, it gave a good oppOitunity to check whether the same results 
were found using different data sources. The results from the national surveys con
firmed the results found using the Eurobarometer data. For older and younger women, 
higher prevalence rates among lower educated women were found in northern European 
countries whereas in southern European countries higher educated women smoked 
more. A nOlih-south pattern, although less marked, was also found for older men. 
Among young men, large differences were found for nOlihern countries as well as for 
most southern countries, except for Portugal. Figure 10.1 illustrates the cotTespondence 
between the results for smoking among women based on the two different data sources. 

3 --------

o I Jl n 
NOR SWE FIN DEN GBR IRE NET BEL OER SWI FRA ITA SPA POR GRE 

• National surveys o Eurobarometer surveys 

Fig. /0.1 Relative differences ill the prevalence of curren! smoking between lower and higher educated 
womell, aged 20-74 years. 

Socia-economic differences in height, described in chapter 8, were only estimated using 
national survey data. In all countries, higher educated men and women were on average 
taller than lower educated men and women. Figure 10.2 shows the number of centime
tres that higher educated men and women were on average taller than lower educated 
men and women. The size of the differences varied between countries. For men, there 
was a tendency for differences to be somewhat smaller in the Nordic countries but no 
clear international pattern was observed for women. Height is assumed to reflect child
hood living conditions". Therefore, the lack of large and consistent international varia
tions in height differences suggests a high degree of similarity between counlties with 
respect to differences in childhood living conditions between educational groups. 
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Fig. 10.2 Absolute differences in average height between higher and lower educated men and women, 
aged 20-74 years. 

Social gradients in risk factors in relation to socio-economic health differences 
The third research question considered was whether international variations in social 
gradients in risk factors contribute to the explanation of international variations in health 
inequalities. This qnestion was addressed in part III. To answer the question quantita
tively, the correlation between social gradients in risk factors and the size of socio
economic differences in cardiovascular disease mortality among men was estimated for 
8 European countries and the USA (chapter 9). The analyses focused on cardiovascular 
disease mortality since most of the risk factors included in this study are stronger pre
dictors of cardiovascular disease than for generic morbidity indicators and total morta
lity. For the analyses, social gradients in risk factors and socia-economic differences in 
cardiovascular disease mortality were calculated for approximately the same birth 
cohort (born between 1925-1955). High correlations were found between social gradi
ents in smoking and excessive alcohol consumption, and the size of socia-economic dif
ferences in cardiovascular disease mOliality. These high con-elations suggested that 
international variations in social gradients in these two risk factors for cardiovascular 
disease may partly explain international variations in socia-economic differences in car
diovascular disease mortality. 

10.3 The effect of remaining data problems 

Several authors have pointed to the many data problems that may bias international 
comparisons of socia-economic health differences, especially those concerning morbi
dity"·32. The comparability of the data used in this thesis was enhanced as far as possi
ble, especially by restricting the analyses to highly comparable data. Some data pro-
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blems, however, could not be avoided and might have affected the internal validity of 
this study. These problems are related to the measurement of the morbidity indicators, 
the risk factors and the socio-economic indicators and to the general characteristics of 
the surveys used. The potential effect of the remaining data problems on the results re
ported in the different palis of this thesis was evaluated extensively"'''. The main con
clusions of these evaluations are summarised in the next paragraphs. Finally, the effect 
of the restrictive selection of data on the external validity of the results is discussed. 

Socio-economic differences in self-reported morbidity 

Morbidity il/dicators 
In this study, four indicators of morbidity were included, covering various aspects of a 
respondent's health. Cross-national comparisons were only made for morbidity indica
tors that were judged to be highly comparable with respect to the sttucture and the 
wording of the respective survey questions. However, some comparability problems 
remained (e.g. the effect of choosing another cut-off point for perceived general health, 
the effect of the absence of a specific item of long-tenn disability). Therefore, as many 
analyses as possible were perfOimed to evaluate the sensitivity of the results to these 
comparability problems The results of these analyses suggested that the international 
positions of countries that were observed in this thesis were robust to these remaining 
problems. More details about the survey questions that were considered to be highly 
comparable, the remaining comparability problems and the results of the sensitivity 
analyses can be found in chapter 2 of this thesis and elsewh~reJ4. 

A more important problem with regard to the morbidity indicators used in this study is 
related to their self-reported nature. The answer to a question on the presence of an 
objective health problem does not only depend on the 'objective' presence of the pro
blem, but is also detClmined by factors such as the ternlinology used to define it, the 
propensity to report it and the use of ( diagnostic) health careJ7,J,. Several validity studies 
have shown that the completeness of the repOliing of objective health problems val;es 
according to socio-economic status, and that socio-economic differences in objectively 
defined health problems are likely to be underestimated when they are based on self
repOliJ9,4o. If this extent of underestimation is approximately the same in all countries, 
the international comparisons have not been seriously biased. However, one cannot be 
sure that there are no international variations in the extent to which socio-economic dif
ferences in objective health problems are underestimated by self-report. 

The only indicator available for all countries was the question on perceived general 
health. This indicator concerns the subjective perception of a person's own health and 
can be seen as a measure that takes into account all health aspects relevant for the per
son in question. There is no gold standard to judge the validity of a subjectively defined 
health measure, but perceived general health has been shown to be related to physical 
and mental health measures, to the use of health care and medication, to health-related 
behaviour and to mOliality4t-4J. The assessment ofa person's own health might not only 
depend on his/her perceptions of health but also on his/her tendency to repoli nega-
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tively, i.e. negative affectivity. Countries and socia-economic groups might vary in per
ceptions of health as well as in the extent of negative affectivityJ'.44-47. The question is if 
these differences can explain our finding that socia-economic differences in perceived 
general health are not consistently smaller in the Scandinavian countries and the Neth
erlands. Perhaps the relatively large health differences in the Scandinavian countries and 
the Netherlands are due to larger differences between socia-economic groups in nega
tive affectivity in these countries as compared to other counlIies. A recent study from 
Norway, however, did not find any evidence for a higher tendency to report negatively 
on one's own health among lower socia-economic groupsS,4S. Moreover, a recent study 
from the Netherlands showed that controlling for negative affectivity only had a small 
effect on the size of socia-economic differences in perceived general health',48. On the 
contraty, it is possible that the relatively large health differences in the Scandinavian 
conntries and the Netherlands are related to differences between counmes in percep
tions of health. Socia-economic differences in perceived general health may be larger in 
countries with a relatively high health consciousness and where health behaviour 
receives quite a large amount of attention in the media. In such counmes, people from 
lower socia-economic groups may be more aware of their health problems as compared 
to countries where the media gives little attention to health. Health consciousness and 
attention to health behaviour vary over time49 and might be larger in the northern Euro
pean countries. 

The international pattern for perceived general health was not consistently confirmed by 
the pattern for the other morbidity indicators. The different patterns found for the vati
ous indicators of morbidity might be due to data problems that are specific to one of the 
morbidity indicators and/or because they refer to different aspects of a person's health. 
It should, however, also be stated that differences in the more objective indicators (such 
as long-tenn disabilities) in the Scandinavian countries and the Netherlands were not 
small from an international perspective. 

Socia-economic indicators 
Despite differences between counmes in relation to educational systems, national edu
cational classes could be re-coded to a standard schedule of hierarchical levels (chapter 
2). However, only three broad educational levels could be distinguished in a standard
ized way for all countries. This distinction was applied to the calculation of the inequal
ity index, the RII. Application of this index requires the availability of a detailed and 
strictly hierarchical classification of socia-economic groups. The use of only three broad 
educational levels resulted in some loss of detail of the educational classifications, in 
particular in Spain, Italy and France. In these counlI'ies, a relatively large part of the 
population belonged to the three lowest educational groups that were combined into 
one. However, analyses in which a more detailed educational classification was used for 
these southern countries (see chapter 2, table 5) showed that their international position 
was fairly insensitive to the number of educational levels distinguished. 
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The use of the EGP-scheme to classify men into occupational classes in all countties 
considerably enhanced the international comparability of the estimated occupational dif
ferences in morbidity. Some data problems associated with the basic available infolllla
tion, however, could not be avoided or they were inherent to the algorithms used to 
allocate persons to EGP-classes. These problems might have biased the size of the dif
ferences in Great Britain (overestimation) and France (over- or underestimation). How
ever, an extensive evaluation of these remaining problems (chapter 3) showed that they 
CalliOt have had a large effect on our centt'al finding that occupational-related dif
ferences in self-reported morbidity were approximately equally large in all countries 
included. 

The comparability of income data was optimised by several inclusion criteria (chapter 
4). However, some differences between countries remained with respect to the precise
ness of the measurement of income and the percentage of respondents for which income 
data were missing. These differences might have biased the comparison of countties 
with respect to the size of income-related differences in morbidity. It is possible, for 
example, that the position of Finland and Sweden is overestimated as compared to other 
countries because their data might be less biased by misclassification and selective non
response. This implies that the international position of Finland and Sweden with 
respect to income may be more favourable than was observed in this study. 

The intemational pattern with respect to socio-economic differences in self-reported 
morbidity varied between socio-economic indicators. For educational level, larger dif
ferences were found for most Nordic countries and the Netherlands than for the other 
countries, while for occupational class approximately equally large inequalities were 
found for all countries. For income, on the other hand, relatively large inequalities were 
found for Great Britain and for the Netherlands (men only). Perhaps the substantially 
different intemational position of some of the countries for the various socio-economic 
indicators is the result of data problems that are specific for one of the socio-economic 
indicators. Another explanation is that different socio-economic indicators refer to dif
ferent resources (i.e.' knowledge, prestige, disposable income). Countries might vmy in 
the relative imp0l1ance of these resources for health. Moreover, countries might vmy in 
the effect that health can have on these different resources. 

Survey characteristics 
Another comparability problem was that the national surveys used, differed from each 
other in regard to general characteristics, such as the year of the survey, the sampling 
source of the study population, the exclusion of foreigners, the interview techniques, the 
use of proxy interviews and the non-response rates33 • If inequality estimates are sensi
tive to these sUlvey characteristics, the comparability of the inequality estimates for the 
different countries will be reduced. The survey characteristic that might have biased our 
inequality estimates the most is the non-response rate. Non-response rates bias health 
inequality estimates if they are related to socio-economic status and, given one's socio
economic status, to health status. There are indications, although this is not observed in 
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all studies, that response rates are lower in lower socio-economic groups and in less 
healthy people,o-53. This would imply that non-response leads to an underestimation of 
health inequality estimates. The higher the percentage of non-response rates, the larger 
this underestimation may be. The main question is whether differences between surveys 
in these and other characteristics can explain the international patterns observed in this 
study. 

It cannot be excluded that the position of some countries is affected by their particular 
sUlvey characteristics. For instance, we cmIDot exclude the possibility that the relatively 
small inequalities found for West Germany are partly due to an underestimation because 
of the relatively high non-response rate and the exclusion of foreigners. Unfortunately, 
it is hard to say to what extent differences in survey characteristics have biased the 
intel11ational pattenlS we observed. An extensive evaluation showed that the number of 
deviant sUlvey characteristics that might have caused an underestimation in the size of 
inequality" is not clearly related to the observed size of inequalities in a country. For 
example, relatively large inequalities were found in the Netherlands, in spite of the large 
non-response rate, the exclusion of foreigners and the use of proxy interviews in the 
Dutch survey. This shows that the effect of these general characteristics is not neces
sarily so large that it hides tlUly large inequalities. 

In addition to the sUlvey characteristics we evaluated, there might be differences 
between surveys that are more difficult to evaluate. An example is the general quality of 
data collection and processing procedures. If surveys differ in their general quality and 
if the size of health inequalities is underestimated in low-quality sUlveys, this may bias 
international v",iations in the size of health inequalities. It is hard to evaluate this effect. 
However, the relatively small income-related inequalities in perceived general health 
found for Sweden which had high quality income data (chapter 4), suggests that a 
higher data quality does not necessarily hide tnlly smaller health inequalities. 

One way to obtain more certainty about the potential effects of differences in the 
general characteristics of sUlveys, is to evaluate whether or not the same intel11ational 
position is observed for a country when data from different sUlveys are used. Previous 
comparative studies provided some examples. These studies have used different surveys 
for the Nordic countries, and for East and West Germany. In general, the results of these 
studies are fairly in agreement with our findings for these countries (see chapter 2). 

Conc/usion 
It is not possible to exclude the possibility that remaining data problems have biased the 
international patterns of socio-economic morbidity differences reported in this thesis. 
However, we think it is unlikely that these problems can explain our observation that 
health differences are not consistently smaller in the Nordic countries and the Nether
lands than in other western European countries. This remarkable observation is sup
ported by the most recent cross-national comparisons on socio-economic differences in 
mortality".54 . 
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Socio-economic differences in risk factors 

Risk factors 

Discussion 

Data on smoking, alcohol consumption, vegetable consumption, and height and weight 
(overweight) obtained from Eurobarometer surveys were measured with identical ques
tions in each country. On the other hand, in the national surveys used in this study, 
minor differences were present in the measurement of smoking and height. The effect of 
these differences on the observed intemational variations in socio-economic differences 
in smoking and height is, however, likely to be small. 

A more probable important source of bias is that this study is based on self-reported 
data. The validity of self-reported data on smoking, alcohol consumption, diet, and 
height and weight is often questioned"" •. Self-report might be influenced by recall bias 
and social desirability. The inequality estimates we calculated, however, are only biased 
when reporting bias is associated with education. Several studies have investigated 
whether the validity of self-reported height and weight is associated with one's educa
tionalleveI6o.65 • Some of these studies showed that self-report led to an underestimation 
of height differences between educational groups among both men and women60 .• '. 

Moreover, these studies showed that self-report lead to an underestimation of education
related differences in regard to being ovenveight among women6l ,62 but to an overesti
mation among men62. However, these associations were not consistently found in all 
studies performed6!.63.65. Inconsistent results were also reported with respect to smo
king"'''. We are not aware of any study that has investigated the effect ofself-repOtiing 
on social gradients in alcohol or vegetable consumption. Important for the present study 
is whether countries vary in the extent to which education is associated with the validity 
of self-report. This possibility cannot be excluded, because self-report is sensitive to 
social norms, and the countries we studied are likely to differ in these social norms, 
especially those related to behavioural factors. For example, drinking four or more alco
holic glasses a day is probably more accepted in southern European countries than in 
northern European countries, whereas a reverse picture applies to smoking among 
women. It seems, however, not plausible that most of the marked intemational patterns 
observed in this study can be explained in this way to any great extent. 

Socio-ecollomic indicators 
Socio-economic differences in risk factors were only repOtied using educational level as 
an indicator of socio-economic status. For the estimation of education-related differ
ences in risk factors, prevalence rates of two broad educational groups were compared. 
The sizes of these groups varied strongly between countries. This might have affected 
the comparability of the inequality estimates of the different countries. Therefore, addi
tional analyses were performed to evaluate whether the same intemational pattems were 
found with the more sophisticated inequality measure, the RIT. For the calculation of 
this measure, four educational groups were generally distinguished in each country. The 
results of these analyses indicated that the intemational pattems as outlined above were 
not sensitive to the extent to which we combined educational levels. 
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Survey characteristics 
General survey characteristics such as non-response rates and interview techniques 
might influence estimates of social gradients in the prevalence of risk factors. Variations 
between countries in the charactelistics of their national surveys might have biased the 
international pattenlS obselved for social gradients in smoking and height. But also for 
the Eurobarometer surveys, for which similar smvey methods were used in all countries, 
bias cannot be excluded since countries varied strongly in regard to non-response rates 
(chapter 6). The potential effect of these differences was discussed in detail in part II of 
this thesis. The main conclusion was that it is unlikely that the international patterns of 
social gradients in risk factors for health can be largely explained by the effects of non
response or differences in interview techniques. 

Our impression that the effect of differences between countries in general survey clla
racteristics and in the measurement of risk factors and education is likely to be relatively 
small, is paIily based on our findings regarding social gradients in smoking (figure 
10.1). The inequality estimates obseIved for the national surveys (relatively low non
response rates, differences in intelview techniques, minor differences in questions on 
smoking) highly cOITesponded with the estimates based on the Eurobarometer surveys 
(relatively high non-response rates, identical inteIview techniques and identical ques
tions for all counhies). 

COl/elusiol/ 
The social gradients for individual countries observed in this thesis might have been 
biased by a number of remaining data problems. It is, however, highly unlikely that 
comparability problems with respect to the measurement of risk factors and socio
economic status, and survey characteristics have substantially biased the marked inter
national patterns we found. What is unceliain however is to what extent the use of self
repOli might have biased our intemational patterns of social gradients in behavioural 
risk factors (e.g. excessive alcohol consumption), but it does not seem plausible that the 
intemational patterns observed in this study can be explained in this way to any great 
extent. 

Social gradients in risk factors in relation to socia-economic health differences 

Mortality data versus risk jactors data 
In chapter 9, the cOITelation between social gradients in risk factors and the size of 
socio-economic differences in cardiovascular disease mortality among men for eight 
European countries and the United States was estimated. Inequalities in risk factors 
were measured on the basis of data collected around 1990, while the inequalities in 
mortality were measured on the basis of data collected early or dming the 1980's. In 
order to improve the cOITespondence between these two types of data, we were careful 
to measure inequalities in risk factors for the same cohorts as the mOliality data origi
nated from. This procedure was based on the assumption that within these cohorts, 
inequalities in risk factors have not changed during the 1980's. It is unceIiain whether 
this assumption holds. It is, however, not likely that changes over time have seriously 
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biased our results. Because trends in the social pattern of risk factors are likely to be 
slow and the international pattellls are marked, substantial changes in the international 
pattern of inequalities in risk factors within a ten-year period are unlikely to occur. 

External validity of the results 

Socio-ecollomic differences ill self-reported morbidity 
In this study, socio-economic differences were studied for four indicators of morbidity. 
However, only perceived general health was available for all countries. Therefore, our 
results heavily depend on that indicator. The international pattelll found for perceived 
general health was not always confinned by the pattern found for other morbidity indi
cators. The same applies to measures of socio-economic status. Only educational level 
was available for all countries and the international position of some countries varied 
between socio-economic indicators. This implies that we cannot exclude that the posi
tion of some countries would have been different if four morbidity indicators and tlu'ee 
socio-economic indicators had been available for all countries involved. 

In addition, we only compared countries with respect to variations in the size of relative 
differences in socio-economic inequalities in morbidity. From a public health point of 
view, it might be equally relevant to study absolute differences between socio-economic 
groupS26. Unfortunately, cross-national differences in overall prevalence rates of mor
bidity indicators and absolute inequalities are probably highly sensitive to small devia
tions in the morbidity questions and other methodological differences between the sur
veys59.69. Therefore, it was not possible to compare countries on the basis of estimates 
of absolute inequalities. Different international pattems might have been found if inter
national variations in the size of absolute differences had been studied. 

Socio-ecollomic differellces ill risk filctors 
Socio-economic differences in risk factors were only reported using educational level as 
an indicator of socio-economic status. Some studies have shown that the size of social 
gradients in lisk factors varies between different socio-economic indicators. Behav
ioural factors may be related more strongly to educational level than to other socio
economic indicators. It is possible that, as for morbidity differences, the international 
position of countries would have been different if other socio-economic indicators had 
been used. For the study described in chapter 9, social gradients in risk factors were also 
estimated using occupational class as socio-economic indicator. The results showed that 
the international patterns for occupational class as for educational level were in general 
the same, although the position of some countries was somewhat different. 

Social gradiellts ill risk factors ill relatioll to socio-ecollomic health differellces 
The correlations estimated between social gradients in risk factors and socio-economic 
differences in cardiovascular mortality were restricted to men bom between ca. 1925-
1955 in eight European countries and the United States. Data on social gradients in 
excessive alcohol consumption, infrequent vegetable consumption and overweight were 
not available for some of the cOllntries. The lack of data on risk factors for some cOlln-
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tries might have influenced the estimates of the strength of the correlation. It seems, 
however, unlikely that this would have led to different conclusions with respect to the 
possible contribution of social gradients in risk factors to intemational variations in 
socio-economic differences in cardiovascular disease mortality among men bom 
between ca. 1925-1955. 

10.4 Explanations of the results 

Socio-economic differences in self-reported morbidity 
The size of education and income related differences in morbidity estimated in this 
study varied between countries. Relatively large differences in morbidity between edu
cational groups were observed for the Scandinavian countJies and the Netherlands, 
while differences in morbidity between income groups were relatively large for Great 
Bdtain and the Netherlands (men only) and small for East Germany. No strong evidence 
was found which suggested that socio-economic differences in morbidity in general (i.e. 
considering all three socia-economic indicators) were clearly larger or smaller in some 
countries than in others. 

The lack of consistently smaller differences in the Scandinavian countries, especially in 
Sweden, and the Netherlands is remarkable. It is contrary to expectations that these 
inequalities should be smaller in countries with more egalitarian socio-economic and 
other policies, such as the Scandinavian countries and the Netherlands. Several reasons 
can be suggested to support this expectation. First, the social secmity systems of these 
countries can be characterised by generous disability and unemployment benefits. 
Generous benefits prevent a strong decrease in disposable income among those who are 
no longer able to work because of ill-health. Therefore, one might expect that these 
generous benefits have minimised the effect of ill-health on disposable income in these 
countJies (i.e. reduction of the selection effect). Moreover, the welfare models in the 
Scandinavian countries and the Netherlands can be characterised by high state expen
diture on social measures and progressive tax systems. The latter as well as the generous 
benefits have contributed to the fact that in the 1980's both the Netherlands and the 
Scandinavian countries had relatively small income inequalities70 • This may be expected 
to have contributed to a less skewed distribution of specific risk factors among the 
population (i.e. reduction of the causal effect). In addition, disadvantaged population 
groups in these countdes have vit1ually free access to high-quality medical care. Finally, 
in the Scandinavian countries much attention has been given to improvement of wor
king conditions, especially those of manual workers. Sweden's egalitarian socio
economic policies already date back to the 1930's, while those in Norway, Denmark, 
Finland and the Netherlands were developed in the post-war period. 

Although we did not find generally smaller socio-economic differences in morbidity in 
morc egalitmian countries, we did find some evidence that income-related differences in 
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morbidity are smaller in countries with smaller income inequalities. This suggests that 
egalitarian policies do exert a demonstratable influence on income-related differences in 
health. This suggestion is supported by additional analyses in which we estimated 
income-related differences in morbidity while adjusting for other socio-economic indi
cators. For example, the relatively large differences in perceived general health among 
men in Great Britain as compared to Finland and Sweden disappeared after adjustment 
for employment status. Adjusting for employment status removes, among others, most 
of the effects of ill-health on income. This suggests that the relatively small income
related differences in Sweden and Finland may be due to a smaller effect of ill-health on 
disposable income in Sweden and Finland as compared to Great Britain. This is in 
agreement with the effects one could expect from the generous disability benefits in the 
Scandinavian countries, as outlined above. 

A possible explanation for the unexpected international patterns observed in this study 
for education and occupation is that the countries involved differ in their amount of 
intergenerational social mobility. In more 'open' countries, the educational level and 
occupational status achieved depends less on the socio-economic status of a person's 
parents, but more on personal characteristics, including health and health-related fac
tors71 •72 • This may reinforce both 'direct' and 'indirect' selection mechanisms. In this 
way, a larger degree of social mobility might contribute to larger differences in health. 
The few studies that have compared countries with respect to social mobility rates did 
not yield consistent results73-". One authorative study showed, nevertheless, that mobi
lity rates were somewhat higher in Sweden than in France, and England and Wales". 
However, it is unlikely that these observed differences in social mobility have a major 
impact. The effect of international variations in the extent of direct selection is espe
cially likely to be small since several studies in Sweden, NOlway, Great Britain and the 
Netherlands suggested that the contribution of direct selection to socio-economic health 
differences is limited'·'··77. 

Another explanation for the international patterns we observed is that socio-economic 
differences in specific risk factors, such as behavioural risk factors, are relatively large 
in the Scandinavian countries and the Netherlands. In part II of this thesis, it was shown 
that socio-economic differences in smoking were relatively large in northern Europe, 
including most Scandinavian countries, the Netherlands and Great Britain (chapter 6 
and 7). Relatively large inequalities among men from northern European countries were 
also observed for infi'equent vegetable consumption (chapter 6). This explanation is also 
supported by the high conelation found between social gradients in a number of 
behavioural risk factors (especially smoking and excessive alcohol consumption) and 
the size of socio-economic differences in cardiovascular disease mortality among men 
(chapter 9). Moreover, we found that socio-economic differences in height, a proxy for 
childhood living conditions, were at least not consistently smaller in northern Enropean 
countries than elsewhere (chapter 8). 
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Socio-economic differences In risk factors 
Possible explanations for international variations in social gradients of behavioural risk 
factors included in this study are discussed in chapter 6 and 7. National characteristics 
which might have influenced these international pattems include cultural factors such as 
traditional dietmy and drinking habits, and knowledge about associated health risks. The 
effect of these national characteristics probably interact with structural characteristics 
such as prosperity and the size of income inequalities. The most remarkable interna
tional pattern was the nOlth-south pattern found for social gradients in smoking. Addi
tional analyses, which are described in chapter 7, suggest that the variations between 
nOlthern and southern European countries in social smoking gradients are largely re
lated to the diffusion of the smoking epidemic from the north to the south of Europe. 
This diffusion is probably conditioned by cultural factors as well as by structural ones. 

Possible explanations for the intemational patterns of socio-economic differences in 
height, a proxy of childhood circumstances, are discussed in detail in chapter 8. Con
trmy to what one might expect, education-related differences in height were not consis
tently smaller in more egalitarian countries. One possible explanation is that the rela
tively large improvements in basic living conditions among lower socio-economic 
groups in these countries are counterbalanced by an increase in social gradients in other 
adverse childhood living conditions such as maternal smoking. Another explanation for 
the lack of smaller education-related height differences in more prosperous counlties is 
that in these countries the effect of specific childhood living conditions on attained edu
cationallevel is larger, because of higher social mobility rates. 

Conclusion 
Although we give some explanations for the remarkable international patterns observed 
in this sltldy, many of our findings are still unclear. This applies, among others, to the 
relatively small inequalities in morbidity in West Germany, the inconsistencies between 
the intemational patterns that were observed for the different indicators of self-repOlted 
morbidity, the different indicators for socio-economic status, and the cross-national 
variations in social gradients of some risk factors. The patterns that were observed and 
the tentative explanation we have given indicate that the way in which the magnitude of 
health differences is influenced by national features and characteristics is very complex. 
For the explanation of cross-national variations in health inequalities, one often has to 
go far back in time. Moreover, one has to take into account the complex mechanisms by 
which several cultural as well as structural national characteristics influence social gra
dients in various risk factors and selection mechanisms simultaneously. 

10.5 Implications of the results 

International comparisons of socio-economic health differences can be useful for 
several reasons". First, they might conlt'ibute to the explanation of socio-economic 
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health differences by identifying national detetminants associated with the size of socio
economic health differences. Second, they provide a yardstick for researchers and 
policy makers to judge the size of socia-economic differences in their own counlty. And 
finally, cross-national comparisons might be helpful to assess whether research findings 
from one country can be extrapolated to another country. In the next paragraphs, the 
implications of this sltldy are discussed. 

Explanation 
Cross-national comparison is an obvious method to investigate the effect of national 
characteristics on the size of socia-economic differences in health. Some previous stu
dies showed that health inequalities were relatively small in Sweden. These small 
inequalities have been atttibuted to the long It'adition 'of egalitarian policies in this 
country. The studies described in part I of this thesis showed, however, that socio
economic differences in health are not consistently smaller in egalitarian countries. This 
does not mean that egalitarian socia-economic policies do not contribute to the reduc
tion of health differences. It does, however, indicate that egalitarian policies alone are 
no guarantee for success. 

Possibly, the favourable effect of egalitarian socia-economic policies are concealed by 
the effect that other national characteristics have on behavioural risk factors. In this 
study, we observed differences between countries in social gradients of behavioural risk 
factors. Most striking is the north-south pattem we observed for social gradients in 
smoking with largest negative associations for the north of. Europe. The international 
patterns of social gradients in risk factors observed in this sltldy indicate that these gra
dients are influenced by cultural as well as structural national characteristics. The inter
national pattern observed for smoking is related to differences between countries 
according to what stage they have reached in the smoking epidemic. This epidemic 
started first in the north of Europe. One possible explanation for the time lag between 
the north and the south is that information on the health hazards of smoking and inter
ventions to reduce smoking which have resulted in a substantial decrease in smoking, 
especially among higher socia-economic groups, spread on a large scale later in the 
south than in the nOlih of Europe. Therefore, in order to turn the tide, intetventions 
which improve or maintain health-promoting behaviour in the lower socia-economic 
groups should be developed and implemented. The strong conelations found between 
social gradients in some of the behavioural risk factors and socia-economic differences 
in cardiovascular disease mOliality suggest that such interventions can substantially 
reduce socia-economic differences in health in the north of Europe whereas this might 
counterbalance an increase in socia-economic differences in cardiovascular disease 
mOliality in the south of Europe. 

Judgement 
The lack of strong evidence suppOliing the view that socia-economic differences in 
morbidity are generally larger or smaller in some countries than in others, stresses the 
need for all countries to put socia-economic health differences high on the national 
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policy and research agenda. This need is also stressed by our finding that social gradi
ents for smoking in all countries are steeper among younger birth cohorts than among 
older birth cohorts. This implies that, if no substantial action is undertaken, socio
economic differences in smoking related diseases will increase in the coming decades. 
A final reason for concern is our finding that socio-economic differences in height, a 
proxy of childhood living conditions, have not diminished among younger birth cohorts 
as compared to older bilih COhOlis. This means that childhood living conditions will 
continue to contJibute to socio-economic health differences in many European coun
tries. 

Extrapolation of research findings 
Although no strong evidence exists that supports that the magnitude of socio-economic 
differences in health in general varies substantially between western European coun
tries, this does not mean that these differences have the same background in all coun
tries. A first indication for variations in underlying causes is given by the fact that the 
international position of several countries varied according to socio-economic indica
tors. Moreover, this study showed that counmes varied with respect to social gradients 
in several risk factors for morbidity and mortality (chapter 6 and 7) and thus probably 
also in the contribution that these lisk factors make to socio-economic health dif
ferences. This inference is supported by the large international variations in socio
economic differences in cause-specific mortality78, e.g. socio-economic differences in 
cardiovascular disease mortality are larger in northern European countdes than in 
southern European countJies (chapter 9). This implies that research findings relating to 
socio-economic differences in specific health problems and findings from explanatory 
studies cannot always be extJ'apolated from one country to another. Researchers must 
keep this in mind when comparing their results with those in other countdes. 

10.6 Suggestions for future research 

In the next paragraphs, we discuss the issue of what we can learn from future cross
national comparisons of socio-economic differences in self-reported morbidity and risk 
factors and the way in which future comparisons can be improved. 

Why comparing countries in the future? 
First, researchers and policy makers will maintain an interest in judging the size of 
socio-economic differences in health and risk factors for health in their own country by 
comparison with other countries. Monitoring socio-economic differences in health indi
cators as well as changes in these differences over time among European countries 
might especially be of interest within the framework of the unification of (westelll) 
Europe. We investigated socio-economic differences in morbidity in a broad range of 
western European countries using three socio-economic indicators, four indicators of 
self-reported morbidity and five risk factors for health. However, the data were still 
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fragmentary. For example, perceived general health was the only morbidity indicator 
available for all countries and social gradients could be studied only for a few risk fac
tors. In addition, some comparability problems could not be resolved. A more balanced 
evaluation of the international position of individual countJies will be possible in future 
studies when the availability and comparability of data from European countries is 
enhanced. 

Another reason for cross-national comparisons is that they are often the principal 
method to assess how national features, such as particular national policies or interven
tions, influence socio-economic differences in health or risk factors for health. The pat
terns observed in this study highlight, however, the complex way in which national 
characteristics influence socio-economic health differences. Therefore, superficial com
parisons cannot provide strong evidence for the effect of specific national social, eco
nomic or health care policies. FutJlre studies on the effect of specific national policies or 
other national features therefore should preferably focus on in-depth compmisons 
among a few contrasting countries using more extensive data, for. example national lon
gitudinal studies on the explanation of socio-economic differences in health and its risk 
factors. Unfortunately, for many countries such data are not available. 

The lack of longitudinal studies explaining socio-economic differences in health indi
cators in many European countries highlights another reason for future international 
comparisons of socio-economic differences in specific health indicators. Comparing 
countJies with respect to social gradients in risk factors for .disease may help to judge 
whether it is appropriate to extrapolate findings from the few countries for which 
explanatory studies are available. In this study we showed, for example, that social gra
dients in smoking among women varied substantially, while social gradients in over
weight were about the same in all countries. Future comparisons on social gradients 
among other risk factors for health, such as physical and psychosocial working condi
tions, might also be very helpful for this type of judgement. 

How can future comprehensive cross-national studies be improved? 
Although this was the most comprehensive intemational comparison with respect to 
socio-economic differences in morbidity and risk factors perfotmed so far, it encoun
tered strong limitations due to the scarcity of comparable data79•so. Our conclusions on 
intemational vmiations in the size of socio-economic differences in morbidity heavily 
depended on one indicator of morbidity, i.e. perceived general health. Moreover, some 
remaining comparability problems with respect to the measurement of morbidity could 
not be avoided. Future comparisons of socio-economic differences in morbidity can be 
enhanced by harmonisation of the measurement of morbidity in European countries. 
The first steps towards harmonisation of the measurement of morbidity in national 
health surveys have already been taken. WHO Europe formulated, in collaboration with 
Statistics Netherlands8l , guidelines for the hannonisation of methods and instruments 
for health interview surveys. These guidelines stress the importance of paying attention 
not only to indicators of physical health but also to indicators of mental health. 
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EUROSTA T has recently initiated a European panel survey which includes several 
health indicators. However, harmonisation of health indicators among European coun
lIies will not solve all problems completely. As discussed earlier, countries might differ 
in factors such as perceptions of health, medical culture and traditions. This might lead 
to artificial variations between countries in observed prevalence rates, even with identi
cal survey questions. More research on the validity and comparability of morbidity indi
cators across different European countries is therefore desirable. 

Another reason necessity for future studies is the enhancement of the availability of 
comparable data on socia-economic indicators, especially with respect to occupational 
class and income. In this study, morbidity differences between occupational class could 
be compared on the basis of a common social class scheme for only seven of the 12 
countries. No comparable occupational data were available for women; countries espe
cially differed in the infOimation obtained for women who were not currently employed. 
With respect to income, only six countries could be compared and even among these 
counlI'ies, substantial differences in the measurement of income remained. Most pro
blematic were the differences in the preciseness of the measurement of income and the 
percentage of respondents for which income data were missing. Detailed recommenda
tions with respect to enhancement of the intemational comparability of educational 
groups and occupational class have been given by Kunst". 

Our overview of socia-economic differences in risk factors for morbidity and mortality 
had to be restricted to a few, mostly behavioural, factors. It would be interesting to 
study other behavioural risk factors (e.g. physical activity), but also non-behavioural 
risk factors, such as housing conditions (e.g. dampness), physical working conditions 
(e.g. the exposure to toxic substances and monotonous movements) and psychosocial 
working conditions (e.g. job control). Unfortunately, the availability of data in national 
surveys was poor for these factors". Moreover the questions were generally not compa
rable for those counmes for which data were available. Future comparisons between 
socia-economic differences in risk factors will thus heavily depend on new initiatives 
with respect to data collection and harmonization. 

Finally, at the onset of our study, there were no nationally representative data on socio
economic differences in morbidity andlor Iisk factors for health for some westem Euro
pean countries (including Greece, Portugal, Belgium and Austria) and most eastem 
European countries. Inclusion of the latter group of countries would be highly interes
ting considering their substantially different socia-economic and health care systems. 

In conclusion, several reasons can be distinguished for studying cross-national varia
tions in socio-economic differences in health indicators among European countries in 
the fulIlre. To enhance the validity and benefits of such future studies, the availability 
and comparability of data among European countries needs to be improved. The feasi
bility of these improvements will largely depend on future initiatives of researchers and 
statistical offices with respect to intemationally coordinated surveys. 
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Summary 

In all European countries for which data are available, rates of mortality and morbidity 
have been found to be higher among groups with a lower educational level, a lower 
occupational class or a lower income. Possible explanations for socio-economic health 
differences have been widely discussed and during the last ten years, more and more 
studies have !lied to quantifY the con!l'ibution of different explanatory factors. However, 
the complex mechanisms which bring about the persistence nature of socio-economic 
differences around the world as well as over time is not yet completely understood. 

Socio-economic inequalities in health have been increasingly studied from an 
international perspective. Different reasons can be distinguished for s!l.dying 
international variations. Comparing the size of socia-economic health differences in 
one's own country with that of others may provide a yardstick to judge the size of the 
differences in one's own country. Moreover, international comparisons may shed new 
light on the way in which national characteristics might influence the pattern and 
magnitude of socio-economic inequalities in health. Finally, they might be helpful in 
evaluating whether findings of studies with respect to the explanation of socio
economic health differences can be extrapolated from one counny to another. 

The study presented in tlus thesis aims to compare the magni!l.de of socio-economic 
differences in health indicators between westem European coun!l·ies. Flllihennore, it 
investigates whether there are international va.iations in the size of socio-economic 
differences in risk factors for morbidity and mOliality and whether these variations 
might help to explain international variations in the size of socio-economic health 
differences. 

As compared to previous comparative s!l.dies on morbidity, this study gives a more 
comprehensive overview. First, we included 12 countries from both the nOlih, the west 
and the south of Europe, using data from national health surveys or similar surveys of 
1985-1993. Second, four different indicators of self-reported morbidity were included, 
namely perceived general health, long-tenn disabilities, chronic conditions and any
longstanding health problem. Third, three different indicators of socio-economic status 
were used: educational level, occupational class and income. 
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With respect to international variations in the size of socio-economic differences in risk 
factors for morbidity and mortality, this study can be seen as the first comprehensive 
one. The size of socia-economic differences in one or more risk factors was measured 
for 16 countries. Two types of data source were used. Data from national health surveys 
or similar surveys of 1986-1994 were used for 12 European countries to study socio
economic differences in smoking and height, which is a considered to be an indicator 
for living conditions dlUing childhood. Data were also obtained from the Eurobarometer 
surveys of 1987-1991 to study socio-economic differences in smoking, excessive 
alcohol consumption, infh:quent consumption of fresh vegetables and overweight in II 
European countries. 

In comparison to previous cross-national compmisons, more effort was made to 
improve the comparability of the data and methods. The comparability of the morbidity 
data Was enhanced by restricting the analyses to those countries where the survey data 
were judged to be highly comparable with respect to the stmcture and wording of the 
survey questions. The comparability of data on education and occupational class was 
enhanced by recoding individual data on education and occupation in a uniform way for 
all countries. Finally, the comparability of the methods was enhanced by perfOlming all 
data analyses at one place, according to a standard protocol. Some remaining data 
problems could not be solved but a considerable number of sensitivity analyses have 
been performed to evaluate the possible effect of these problems. 

Part I of this thesis (chapters 2 to 5) describes international variations in the size and 
pattern of socio-economic differences in self-repOlied morbidity among 12 western 
European countries. The results concern men and women aged 25-69 years. In chapter 
2, differences in morbidity by educational level are studied for men and women from II 
European countries. A standardised scheme of educational levels was applied to each 
national survey. The size of health differences was measured by means of the regression 
based Relative Index of Inequality (RII). For all countries, the prevalence of ill health 
increased steadily with decreasing educational level. In general, there was a tendency 
for education-related differences in morbidity to be relatively large in Sweden, Norway 
and Denmark and to be relatively small in Spain, Switzerland and West Germany. 
Intermediate positions were observed for Finland, Great Britain, France and Italy. The 
position of the Netherlands strongly varied according to sex: relatively large differences 
were found for men whereas relatively small differences were found for women. The 
relative position of some countries, e.g. West Germany, varied according to morbidity 
indicator used. 

In chapter 3 differences in morbidity by occupational class are studied among men in 
seven countries: France, Switzerland, West Germany, Great Britain, the Netherlands, 
Denmark, and Sweden. Women are not included since no internationally comparable 
data on occupational class were available for women. For each country, individual-level 
data on occupation were recoded according to one standard occupational class scheme: 
the Erikson-Goldthorpe social class scheme. For all countries, a lower than average 
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prevalence of morbidity was found for higher and lower administrators and profes
sionals as well as for routine non-manual workers, whereas a higher than average 
prevalence was found for skilled and unskilled manual workers and agricultural wor
kers. Self-employed men were in general healthier than the average population. The 
relative health of fanners differed between countries. The size of morbidity differences 
was summarised by an odds ratio comparing two broad hierarchical classes: manual 
workers versus administrators and professionals. The morbidity difference between 
these two broad classes was approximately equally large in all countries. Consistently 
larger inequality estimates, with no or slightly overlapping confidence intervals, were 
only found for Sweden in comparison to West Germany. 

Chapter 4 gives an overview of morbidity differences by income level in six European 
countries: France, West Germany, Great Britain, the Netherlands, Finland and Sweden. 
Income was measured as net household income adjusted for household size. Respon
dents were regrouped into decile groups on the basis of this household equivalent 
income. The size of income-related differences in morbidity was summarised using, 
among others, the RIl. For most countries, the prevalence of ill health increased 
regularly with decreasing income level. The RII for perceived general health was rela
tively large in Great Britain and small in Sweden, Finland and Gelmany, and showed a 
moderate correlation with the size of income inequalities. Different international 
patterns were observed for other indicators of morbidity. FurthClmore, the position of 
some countries, especially the Netherlands, varied by sex. The size of income-related 
differences in health decreased substantially when controlled for educational level, 
occupational class and employment status. The residual impact of income on perceived 
general health was approximately equally large for most countries. 

In chapter 5, socio-economic health differences in East and West Germany are com
pared using data from two cross-sectional nationally representative surveys conducted 
in 1990192. The surveys used nearly identical questionnaires. Socio-economic status 
was measured by household equivalent income and by educational level. Morbidity was 
assessed by perceived general health and by the number of chronic conditions. Absolute 
differences as well as relative differences (odds ratios) in morbidity rates between low 
and high SES groups were calculated. Almost all measures of health inequalities 
indicated that health inequalities favouring the upper socio-economic groups exist in 
East Germany as well as in West Germany. There were no major differences in the 
extent of health inequalities between both parts of Gelmany despite the fact that they 
have experienced different social systems during the past 45 years. 

Part II describes intemational variations in the size of socio-economic differences in 
risk factors for morbidity and mortality among 16 westem European countries. The 
results concel11 men and women, aged 20-74 years. In chapter 6, education-relat~d dif
ferences in smoking, excessive alcohol consumption, infrequent vegetable consumption 
and overweight are studied for 11 countries of the European Union. Data were obtained 
from the Eurobarometer survey. Relative differences (odds ratios) and absolute 
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differences in the prevalence of risk factors are calculated. Intemational variations were 
found for most risk factors. Most noteworthy was the intemational pattem of social 
gradients in smoking among women. In northem countries, lower educated women 
smoked more often whereas in southem countries higher educated women smoked more 
often. In contrast to women, no clear north-south pattem was found for smoking among 
men, although we did observe a similar north-south gradient for smoking IO or more 
cigarettes a day. For excessive alcollOl consumption among men, a negative assocation 
was found for most countries but no or small differences were found for Denmark, 
Belgium, the Netherlands, Germany and France. Women did not show significant or 
substantial differences in excessive alcohol consumption in any of the countries. For 
inji'equellt vegetable consllmption large negative associl)tions among men were found 
for northem European countries whereas for southem European countries associations 
were small or absent. For women, only two northem European countries showed 
relatively large differences. Negative associations were found for ave/weight among 
women in all countries and in most countries for men too. For men, Ireland, Spain, 
Greece, and Portugal showed relatively small differences. No variations in the size of 
these differences between countries were found among women. 

Intemational variations in education-related differences in smoking are studied in more 
detail in chapter 7. Data wer obtained from national surveys of 12 European countries, 
including the Scandinavian countries and Switzerland. Relative differences ( odds ratios) 
and absolute differences in the prevalence of ever-smoking, current smoking, CUlTent 
cigarette smoking and the number of cigarettes smoked per' smoker are calculated for 
men and women aged 20 to 44 and 45 to 74 years. For older women, higher prevalence 
rates among the lower educated were found in Great Blitain, Norway and Sweden 
whereas in southem European countries, higher educated women smoked more. A 
n01ih-south pattem, although less marked, was also found for older men. For younger 
subjects, prevalence rates were, in most countries, higher among the lower educated. 
The size of the differences among young women showed a similar north-south pattem 
as for older age groIips. Among young men, large differences were found for n01them 
as well as for most southem countries, except Portugal. These observed international 
variations in social gradients in smoking were related to differences between countries 
according to what stage they had reached in the smoking epidemic. The more advanced 
the epidemic was, the more smoking was concentrated among the lower socia-economic 
groups. 

Chapter 8 describes variations in average height between IO European countries, and 
between socia-economic groups within these countries. National sUlvey data are used. 
Men and women were on average tallest in the Netherlands, Norway, Sweden and 
Denmark and sholtest in France, Italy and Spain (range for men: 1.70-1.79 em; range 
for women: 1.60-1.67 em). Mean height generally increased linearly with increasing 
year of bilth. The differences in average height between southern and northem Euro
pean counhies were not smaller among younger bhth coholts than among older bhth 
cohOlts, or in other words, the south has not caught-up during the last decades. In all 
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countries, lower educated men and women were on average shorter than higher edu
cated men and women. No clear international pattern was found with respect to the size 
of education-related height differences. In most countries, education-related height dif
ferences were not smaller among younger birth cohorts than among older birth cohorts. 
The persistence of education-related height differences, even in more prosperous coun
hies, suggests that inequalities in childhood living conditions in all countries will con
tinue to contribute to inequalities in both height and health over the next decades. 

Part III focuses on the possible conhibution of international variations in social gradi
ents of risk factors to international variations in the size of socia-economic health dif
ferences. In chapter 9, the size of inequalities in cardiovascular disease mortality is 
compared between nine countries (eight European countries and the US), and the con
tribution of risk factors to the explanation of these cross-national vadations in 
cardiovascular disease mortality is assessed. In all countries, mortality from 
cardiovascular diseases was higher among persons with lower occupational class or 
lower educational level. Within western Europe, a n0l1h-south gradient was apparent, 
with inequalities being larger in the north of Europe than in the south It appeared that 
inequalities in cardiovascular disease mortality were consistently larger in countries 
where inequalities in cigarette smoking and in excessive alcohol consumption were 
larger. This suggested that these international patterns were at least pat1ly due to dif
ferences between countries in the social patterning of behaviour. 

In the final chapter, an overview of the main results is given (10.2) and the effect of 
remaining data problems on the validity of the results are discussed (10.3). Remaining 
data problems which may have affected the internal validity of our results concern the 
measurement of the morbidity indicators, the measurement of the risk factors, the meas
urement of the socia-economic indicators and some general characteristics of the 
surveys used in this study. Moreover, our restriction to data with the best cross-national 
comparability may have affected the external validity of the results. Because of these 
problems it is not possible to exclude the possibility that the international position of 
some countries is biased. However, it is not likely that these problems can explain our 
remarkable observation that morbidity differences are not smaller in the Scandinavian 
countries and the Netherlands than in other western European counhies. Moreover, it is 
not plausible that these problems have substantially biased the marked international 
pattems of social gradients in risk factors that we found. 

In section 10.4, possible explanations are given for some of the remarkable intemational 
patterns observed in this study. A possible explanation for the pattems observed for 
education and occupation is that the countries involved differ in the amount of 
intergenerational social mobility. A larger degree of social mobility may add to larger 
differences in health. It is, however, unlikely that intemational differences in social 
mobility have a major impact. An explanation which is sUPP0l1ed by the results of this 
thesis is that socia-economic differences in specific risk factors, such as behavioural 
risk factors, are relatively large in the Nordic countries and the Netherlands. The 
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international patterns observed in this thesis, and the different explanations given 
indicate that inequalities in morbidity are influenced by the national context in highly 
complex ways. 

Section 10.5 discusses the implications of our findings for policies and future research. 
First, our finding that socio-economic differences in health are not necessarily smaller 
in egalitarian countries, does not indicate that egalitarian socio-economic policies do not 
contribute to the reduction of health differences. Possibly, the favourable effects of such 
policies can be concealed by the effect that other national characteristics have on health 
inequalities. None the less, the results of our study do indicate that egalitarian policies 
alone are no guarantee for success. Second, our finding that socio-economic differences 
in morbidity are not generally larger or smaller in some cbuntries than in others, stresses 
the need for all countries to put socio-economic health differences high on their national 
policy and research agenda. Third, although there is no strong evidence that the 
magnitude of socio-economic differences in health in general varies substantially 
between western European countries, this does not mean that these differences have the 
same background in all countries. A first indication for variations in underlying causes 
is given by the fact that the international position of several countries varied according 
to sex, health indicator andlor socio-economic indicator. Moreover, this study showed 
that countries varied with respect to social gradients in several risk factors (chapter 6 
and 7). This implies that research findings on socio-economic differences in specific 
health problems and findings from explanatory studies often cannot simply be 
extrapolated from one counlly to another. 

Section 10.6 discusses reasons for fbture studies on socio-economic differences in 
health indicators among a broad range of European countries. To enhance the validity 
and benefits of such fullire studies, the availability and comparability of data among 
European countries needs to be improved. The feasibility of these improvements are 
likely to depend largely on future international collobaration of health surveys. 



Samenvatting 

In alle Europese landen waarvan gegevens beschikbaar zijn, hebben onderzoeken 
aangetoond dat mensen met een laag inkomen, een lage opleiding en een lage 
beroepsklasse vaker ziek zijn en eerder sterven. Mogelijke verklaringen voor deze 
sociaal-economische gezondheidsverschillen zijn in de literatnur uitgebreid beschreven. 
In de afgelopen tien jaar hebben diverse stndies geprobeerd om de bijdrage van de 
verschillende verklaringen te kwantificeren. De complexe mechanismen die de 
persistente sociaal-economische gezondheidsverschillen veroorzaken zijn echter nog 
niet helemaal duidelijk. 

Sociaal-economische gezondheidsverschillen worden in toenemende mate bestudeerd 
vanui! een intelllationaal perspectief. Hiervoor zijn diverse redenen te noemen. Ten 
eerste kUlmen vergelijkingen van de omvang van sociaal-economische verschillen in het 
eigen land met die in andere landen voorzien in een maatstaf waannee de omvang van 
de verschillen in het eigen land zijn te beoordelen. Ten tweede kunnen intelllationale 
vergelijkingen mogelijk een licht werpen op de manier waarop nationale kenmerken het 
patroon en de omvang van sociaal-economische gezondheidsverschillen be'invloeden. 
Tot slot kunnen dergelijke onderzoeken behulpzaam zijn bij het beoordelen of resultaten 
van onderzoeken naar sociaal-economische gezondheidsverschillen van het ene land 
naar het andere land geextrapoleerd mogen worden. 

Het onderzoek dat in dit proefschrift beschreven wordt, heeft tot doel Westeuropese 
landen te vergelijken met betrekking tot de omvang van sociaal-economische 
verschillen in diverse indicatoren voor gezondheid. De stndie bouwt verder op eerdere 
onderzoeken die landen hebben vergeleken met betrekking tot de omvang van sociaal
economische verschillen in zelf-gerapporteerde gezondheid. Bovendien worden in dit 
proefschrift intelllationale variaties in de omvang van sociaal-economische verschillen 
in risicofactoren voor morbiditeit en mortaliteit bestndeerd. Daamaast wordt nagegaan 
in hoeverre deze variaties mogelijk een bijdrage leveren aan intelllationale varia ties in 
de omvang van sociaal-economische gezondheidsverschillen. 

In vergelijking tot eerdere intelllationale vergelijkingen naar de omvang van sociaal
economische verschillen in morbiditeit is de stndie die in dit proefschrift beschreven 
wordt veelomvattender. Ten eerste worden 12 landen uit zowel het nOQ1'den, het westen 
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en het zuiden van Europa vergeleken. Hiertoe wordt gebruik gemaakt van gegevens van 
nationale gezondheidsenquetes of vergelijkbare enquetes gehouden tussen 1985 en 
1993. Ten tweede worden vier verschillende indieatoren van zelf-gerappol'teerde 
morbiditeit bestudeerd, te weten: eigen oOl'deel gezondheid, langdurige beperkingen, 
chronische aandoeningen en enig landurig gezondheidsprobleem. Ten derde worden 
drie verschillende indicatoren voor sociaal-economische status gebruikt: opleiding, 
beroepsklasse en inkomen. 

Dit is de eerste uitgebreide studie naar intemationale varia ties in de omvang van 
sociaal-economische verschillen in risieofactoren voor morbiditeit en mortaliteit. De 
omvang van sociaal-economische verschillen in een of meerdere risieofactoren wordt 
bestudeerd voor 16 Europese landen. Hiervoor worden twee typen databronnen 
gebruikt. Van 12 Europese landen worden de gegevens gebruikt van nationale 
gezondheidsenquetes ofvergelijkbare enquetes gehouden tussen 1985 en 1994 voor het 
bestuderen van sociaal-economische verschillen in roken en lengte. Lengle wordt gezien 
als een indicator vool' 1evensomstandigheden tijdens de kindeIjaren. Gegevens van de 
Eurobarometer surveys welke gehouden gehouden tussen 1987 en 1991 worden 
gebruikt voor het bestuderen van sociaal-economische verschillen in roken, excessief 
alcoholgebruik, niet frequente consumptie van verse groente en overgewicht. 

In vergelijking tot eerdere intemationale vergelijkingen is in deze studie meer moeite 
gedaan om de vel'gelijkbaarheid van de gegevens en de methoden te optimaliseren. De 
vergelijkbaal'heid van de morbiditeitsgegevens is geoptimaliseerd door de analyse te 
beperken tot die landen waarvoor de vragen uit de enquete wat betreft structuur en 
formulering goed vergelijkbaar zijn. De vergelijkbaarheid van gegevens over opleiding 
en beroep zijn geoptimaliseerd door individuele opleidings- en beroepsgegevens voor 
aIle landen op een uniforme wijze te hercoderen. Tot slot is de vergelijkbaarheid van de 
methoden gegarandeerd doordat aIle gegevensanalyses op een plaats en volgens een 
standaard protocol zijn uitgevoerd. Een aantal vel'gelijkbaarheidsproblemen konden 
echter niet worden voorkomen. Daarom is een groot aantal gevoeligheidsanalyses 
uitgevoerd om het effect van deze problemen te evalueren. 

Dee1 I van dit proefschrift (hoofdstuk 2 tot 5) beschrijft intemationale variaties in de 
omvang en in de patronen van sociaal-economische verschillen in zelf-gerapporteerde 
morbiditeit voor 12 Westeuropese landen. De resu!taten hebben betrekking op mannen 
en vrouwen in de leeftijd van 25 tot 69 jaar. In hoofdstuk 2 worden morbiditeits
verschillen naar opleiding bestudeerd voor mannen en vrouwen uit II Europese landen. 
In aIle landen is gebruik gemaakt van een uniforme indeling van opleidingsnivo's. De 
omvang van de gezondheidsverschillen is gemeten met de 'Relative Index ofInequality' 
(RII). Voor aIle landen nam de prevalentie van morbiditeit systematisch toe met het 
afuemen van het opleidingsnivo. De tendens was relatief grote verschillen in morbiditeit 
tussen 1aag en hoog opgeleiden in Zweden, Noorwegen en Denemarken en relatief 
kleine verschillen in Spanje, Zwitserland en West-Duitsland. Finland, Groot Brittannie, 
Frankrijk en rtalie bevonden zich in een middenpositie. De positie van Nederland 
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varieerde sterk. Voor mannen waren de verschillen relatief groot, voor vrouwen relatief 
klein. De positie van sommige landen, bijvoorbeeld West-Duitsland, varieerde afhanke
lijk van de bestudeerde morbiditeitsindicator. 

In hoofdstuk 3 worden verschillen in. morbiditeit naar beroepklasse bestudeerd voor 
mannen uit zeven landen: Frankrijk, Zwitserland,West-Duitsland, Groot-Brittannie, 
Nederland, Denemarken en Zweden. De verschillen voor vrouwen zijn niet bestudeerd 
aangezien er geen internationaal vergelijkbare gegevens voor vrouwen beschikbaar 
waren. Voor ieder land zijn de individuele beroepsgegevens opnieuw gecodeerd naar 
een standaard beroepsclassificatie: het Erikson-Goldthorpe beroepsklassen schema. 
Voor alle landen werd een lager dan gemiddelde prevalentie van morbiditeit gevonden 
voor de 'hogere employees' (administrators and professionals) en 'Iagere employees' 
(routine non-manual workers). Een hoger dan gemiddelde prevalentie van morbiditeit 
werd gevonden voor geschoolde en ongeschoolde handarbeiders (skilled and unskilled 
manual workers) en voor landarbeiders (agricultural labourers). De relatieve gezondheid 
van agrariers vadeerde tussen landen. Zelfstandigen waren in het algemeen gezonder 
dan gemiddeld. De omvang van morbiditeitsverschillen naar beroep is samengevat met 
een odds ratio die de prevalentie van twee brede beroepsklassen vergelijkt: 
handarbeiders (manual workers) en hogere employees (administrators and profes
sionals). De morbiditeitsverschillen tussen deze twee brede beroepklassen waren in alle 
landen ongeveer even groot. Consistent grotere verschillen zonder of slechts met 
marginaal overlappende betrouwbaarheidsintervallen werden alleen gevonden voor 
Zweden in vergelijking tot West-Duitsland. 

Hoofdstuk 4 geef! een overzicht van gezondheidsverschillen naar inkomen in zes 
Europese landen: Frankrijk, West-Duitsland, Groot-Brittannie, Nederland, Finland en 
Zweden. Inkomen is gemeten als het netto huishoudinkomen gecorrigeerd voor de 
grootte van de huishouding. Respondenten zijn opnieuw gegroepeerd in decielen op 
basis van het equivalente huishoudinkomen. De omvang van inkomensgerelateerde 
verschillen in morbiditeit is, onder andere, samengevat aan de hand van de RII. Voor de 
meeste landen nam de prevalentie van morbiditeit systematisch af met het toenemen van 
het inkomen. De RII voor eigen oordeel gezondheid was relatief groot in Groot
Brittannie en relatief klein in Zweden, Finland en Duitsland, en toonde een relatie met 
de omvang van de inkomensverschillen. Voor de andere morbiditeitsindicatoren werden 
afwijkende internationale patronen gevonden. Tevens varieerde de positie van sommige 
landen, en van Nederland in het bijzonder, tussen mannen en vrouwen. De omvang van 
inkomensgerelateerde verschillen in morbiditeit nam substantieel af na correctie voor 
opleiding, beroepsklasse en economische activiteit. De resterende invloed van inkomen 
op het eigen oOl'deel gezondheid was in de meeste landen ongeveer even groot. 

In hoofdstuk 5 worden sociaal-economische gezondheidsverschillen in Oost en West
Duitland vergeleken. Hierloe is gebmik gemaakt van gegevens van twee cross
sectionele, representatieve surveys uitgevoerd in de periode 1990-1992. De enquete
vragen van beide surveys waren vrijwel identiek. Morbiditeit is gemeten als het eigen 
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oordeel gezondheid en het aantal chronische aandoeningen. Zowel absolute als relatieve 
verschillen in morbiditeit tussen lage en hoge soeiaal-economische groepen zijn 
berekend. Bijna alle maten van gezondheidsverschillen toonden aan dat de prevalentie 
van morbiditeit lager was onder de hogere soeiaal-economische groepen en dat dit 
zowel VOor Oost als voor West-Duitsland geld!. Er waren echter geen belangrijke 
verschillen in de omvang van de soeiaal-economische gezondheidsversehillen tussen de 
beide Duitslanden. Dit ondanks het feit dat beide landen de afgelopen 45 jaar aan 
verschillende soeiale systemen hebben blootgestaan. 

Deel II van dit proefschrift beschrijft internationale variaties in de omvang van sociaal
economische verschillen in risicofaetoren voor morbiditeit en mortaliteit voor 16 
Europese landen. De resu!taten hebben betrekking op mannen en vrouwen in de leeftijd 
van 20 tot 74 jaar. Opleiding is gebmikt als indicator van soeiaal-economische status. 

In hoofdstuk 6 worden sociaal-economische verschillen in roken, overgewicht, 
excessief alcoholgebmik en infrequente consumptie van groente bestudeerd voor II 
Europese landen. Hiertoe is gebmik gemaakt van de Eurobarometer surveys. Zowel 
relatieve als absolute verschillen in de prevalentie van risieofaetoren zijn bestudeerd. 
Voor de meeste risicofactoren werden variaties gevonden tussen landen. Meest 
opvallend was het internationale patroon voor roken voor vrouwen. In noordelijke 
landen rookten lager opgeleiden vaker tenvijl in zuidelijke landen hoger opgeleiden 
vaker rookten. In tegenstelling tot vrouwen werd voor mannen geen duidelijk noord
zuid patroon gevonden, hoewel er weI een noord-zuid patroon aanwezig was voor het 
roken van 10 of meer sigaretten per dag. Voor excessief aleoholgebruik werd voor 
mannen uit de meeste landen een negatieve associatie gevonden. Geen of slechts kleine 
verschillen werden gevonden voor Denemarken, Belgie, Nederland, Duitsland en 
Frankrijk. Voor vrouwen werden in geen van de landen significante of relevante 
verschillen gevonden voor exeessief alcoholgebmik. Voor infrequente consumptie van 
groente werden voor mannen grote negatieve associaties gevonden in een aantal 
noordelijke landen tenvijl in de zuidelijke landen de associaties klein of totaal afwezig 
waren. Voor vrouwen toonden slecht twee noordelijke Europese landen relatief grote 
verschillen. Voor overgewicht werden voor malmen en vrouwen in alle landen 
negatieve assoeiaties gevonden. Voor vrouwen werden geen variaties tussen landen 
gevonden in de omvang van de verschillen. Voor mannen waren de verschillen relatief 
klein in lerland, Spanje, Griekenland en Portugal. 

Internationale variaties in sociaal-economische verschillen in roken worden in detail 
bestudeerd in hoofdstuk 7. Hiertoe is gebruik gemaakt van gegevens van nationale 
surveys uit 12 Europese landen, inc1usief de Scandinavisehe landen en Zwitserland. 
Relatieve verschillen (odds ratios) en absolute verschillen in de prevalentie van ooit
roken, huidig roken, huidig sigaretten roken en het aantal sigaretten per roker zijn 
berekend voor mannen en vrouwen in de leeftijd van 20 tot 44 en 45 tot 74 jaar. Voor 
oudere vrouwen werden hogere prevalenties onder de lager opgeleiden gevonden in 
Groot Brittannie, Noonvegen en Zweden tenvijl in de zuidelijke Europese landen hoger 



Samenvatting 193 

opgeleide vrouwen vaker rookten. Een vergelijkbaar noord-zuid patroon, hoewel minder 
markant, werd ook gevonden voor oudere mannen. Voor jongere mamlen en vrouwen 
was de prevalentie in de meeste landen hoger onder de lager opgeleiden. De omvang 
van de verschillen onder jonge vrouwen toonde een vergelijkbaar noord-zuid patroon 
als voor oudere vrouwen. Voor jonge mamIen werden relatief grote verschillen 
gevonden voor zowel noordelijke als zuidelijke Europese landen, met uitzondering van 
Portugal. De geobserveerde intemationale variaties in sociale gradienten in roken waren 
gerelateerd aan verschillen tussen landen in hun stadium van de rookepidemie. Hoe 
eerder de rookepidemie gestart was, hoe meer roken geconcentreerd was onder de 
lagere sociaal-economische groepen. 

Hoofdstuk 8 beschrijft variaties in lengte tussen 10 Europese landen en tussen sociaal
economische groepen bitlllen die landen. Hiertoe zijn gegevens van nationale surveys 
gebl1likt. Mannen en vrouwen waren gemiddeld het langst in Nederland, Noorwegen, 
Zweden en Denemarken en het kortst in Frankrijk, Italie en Spanje (range mannen: 
1. 70-1. 79 em, range vrouwen: 1.60-1.67 em). De gellliddeide lengte nam in het alge
meen lineair toe met het toenemen van het gebo0l1ejaar. De verschillen in gemiddelde 
lengte tussen zuidelijke en noordelijke Europese landen waren niet kleiner onder jon
gere geboortencohorten in vergelijking tot oudere gebo0l1encohorten, m.a.w. het lengte
verschil tussen het noorden en het zuiden van Europa is gedurende de laatste tientallen 
jaren niet kleiner geworden. In aIle landen waren lager opgeleide mannen en vrouwen 
gemiddeld k0l1er dan hoger opgeleide mannen en vrouwen. De omvang van deze ver
schillen in lengte toonde geen duidelijk intemationaal patroon. In de meeste landen wa
ren de lengteverschillen tussen laag en hoog opgeleiden onder jongere gebo0l1encohor
ten niet kleiner dan onder oudere geboot1encoh0l1en. De persistente lengteverschillen 
tussen sociaal-economische groepen, zelfs in de meer welvarende landen, suggereert dat 
leefomstandigheden tijdens de kinderjaren in de komende decennia zullen blijven 
bijdragen aan zowel sociaal-economische verschillen in lengte alsmede in gezondheid. 

Deel III van het proefschrift richt zich op de mogelijk bijdrage van intemationale 
vaIiaties in sociale gradienten van risicofactoren aan intemationale variaties in de 
omvang van sociaal-economische gezondheidsverschillen. In hoofdstuk 9 worden negen 
landen (acht Europese landen en de Verenigde Staten) vergeleken met betrekking tot de 
omvang van sociaal-economische verschillen in sterfte aan cardiovasculaire ziekten. 
Tevens wordt de mogelijke bijdrage van risicofactoren aan deze intemationale variaties 
in de omvang van sociaal-economische verschillen in cardiovasculaire sterfte onder
zocht. In aIle landen was de sterfte aan cardiovasculaire ziekten hoger onder personen 
met een lagere beroepsklasse of lagere opleiding. Binnen West-Europa was een noord
zuid patroon aanwezig. De verschillen waren groter in het noorden dan in het zuiden 
van Europa. De gegevens betreffende de risicofactoren suggeren dat deze intemationale 
patronen ten minste gedeeltelijk samenhangen met verschillen tussen landen in het 
sociale patroon van gedrag. Het bleek dat sociaal-economische verschillen in cardio
vasculaire sterfte consistent groter waren in landen met grote verschillen in het roken 
van sigaretten en in excessief alcoholgebl1lik. 
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In het laatste hoofdstuk wordt een overzicht gegeven van de belangrijkste resultaten 
(10.2) en wordt het effect van resterende dataproblemen op de validiteit van de resul
taten bediscussieerd (10.3). Resterende dataproblemen die mogelijk een effect gehad 
hebben op de interne validiteit hebben betrekking op de meting van de morbiditeits
indicatoren en de risicofactoren, de meting van de sociaal-economische indicatoren en 
een aantal algemene kenmerken van de surveys die gebruikt zijn voor dit onderzoek. 
Tevens kan de strikte selectie van gegevens t.b.v. het optimaliseren van de internatio
nale vergelijkbaarheid van de gebruikte gegevens de externe validiteit van de resultaten 
belnvloed hebben. Vanwege deze problemen is het niet uit te sluiten dat de internatio
nale positie van sommige landen enigszins vertekend is. Het is echter niet waarschijnlijk 
dat dataproblemen onze bevinding dat sociaal-economische verschillen niet nood
zakerlijkelwijs kleiner zijn in de Scandinavische landen en Nederland dan in andere 
Westeuropese landen verklaren. Tevens is het niet aannemelijk dat deze problemen een 
substantieel effect hebben gehad op het door ons gevonden internationale patronen met 
betrekking tot sociale gradienten in risicofactoren. 

In paragl'aaf 10.4 worden mogelijk verklaringen gegeven voor het opmerkelijke inter
nationale patroon dat in deze studie gevonden is. Een mogelijke verklaring voor het 
gevonden patroon voor opleiding en beroep is dat landen verschillen in de mate van 
intergenerationele sociale mobiliteit. Een grotere sociale mobiliteit kan lei den tot een 
toename van de omvang van gezondheidsverschillen. Het is echter niet waarschijnlijk 
dat internationale verschillen in sociale mobiliteit een groot effect hebben. Een verkla
ring die ondersteund wordt door onze bevindingen is dat sociaal-economische verschil
len in specilieke risicofactoren, zoals de gedragsgerelateerde risicofactoren, relatief 
groot zijn in de Scandinavische landen en Nederland. De internationale patronen 
gevonden in dit onderzoek en de verklaringen die hiervoor aangedragen worden, 
indiceren in ieder geval dat de wijze waarop de omvang van sociaal-economische 
gezondheidsverschillen door nationale gebeurtenissen en kenmerken wordt belnvloed 
zeer complex is. 

Paragraaf 10.5 bekijkt de implicaties van onze resultaten voor beleid en toekomstig 
onderzoek. Onze bevinding dat sociaal-economische verschillen niet kleiner zijn in 
meer egalitaire landen wil nog niet zeggen dat egalitair sociaal-economisch beleid geen 
bijdrage levert aan het verkleinen van deze verschillen. Het is mogelijk dat het gunstige 
effect van een dergelijk beleid verborgen wordt door effecten die andere nationale ken
merken hebben op de omvang van de gezondheidsverschillen. De resultaten van deze 
studie tonen echter weI aan dat egalitair beleid aileen geen garantie is voor succes. Onze 
bevinding dat sociaal-economische verschillen in aile landen bestaan en dat zij niet con
sistent kleiner of gl'oter zijn in een van de landen, benadrukt dat in aile landen sociaal
economische gezondheidsverschillen op de nationale politi eke agenda en de onder
zoeksagenda zouden moeten staan. De afwezigheid van grote internationale variaties in 
de omvang van de sociaal-economische gezondheidsverschillen betekent echter niet dat 
deze verschillen in aile landen dezelfde achtergrond hebben. Een eerste indicatie voor 
variaties tussen landen in het belang van mogelijke achterliggende factoren wordt 
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gegeven door het feit dat de intemationale positie van een aantallanden varieerde tussen 
sociaaI-economische indicatoren. Verder werd in dit onderzoek gevonden (hoofdstuk 6 
en 7) dat de scheefheid van sociale gradienten in een aantal risicofactoren aanzienlijk 
verschilde tussen Ianden. Dit betekent dat onderzoeksresultaten belreffende sociaaI
economische gezondheidsverschillen vaak niet simpelweg van het ene naar het andere 
land geextrapoleerd kunnen worden. 

Paragraaf 10.6 bespreekt redenen voor toekomstig onderzoek naar sociaaI-economische 
verschillen in gezondheidsindicatoren in een brede groep van Europese Ianden. Voor 
het verbeteren van de validiteit en de doelmatigheid van dergelijke toekomstige studies 
is het noodzakelijk dat zowel de beschikbaarheid ais de vergelijkbaarheid van gegevens 
van Europese landen worden verbeterd. De uitvoerbaarheid van dergelijke verbete
ringen hang! waarschijnlijk in hoge mate af van toekomstige intemationale samenwer
king op het gebied van gezondheidsenquetes. 
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