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Abstract
Background Previous studies have shown that causes of death differ in their relationship with social class, but we lack a more comprehensive description of this variation. The present study provides a detailed and extensive list of social class differences for a large number of specific causes of death.

Methods Swedish population data on all deaths between 1991 and 2003 were linked with census information on household social class from 1990. Relative death risks in groups of causes according to European Shortlist were estimated separately for men and women in eight classes using Cox Regression. In total 2,924,617 persons in the age range 30-59 in 1990 and 129,694 deaths were included in the analyses. 

Results A clear mortality gradient among employees was found for the majority of the causes, from low relative death risks among higher managerial and professional occupations to relatively high risks for the unskilled working class. However, there is considerable variation in the strength of the association, from causes such as malignant melanoma, breast cancer and transport accidents among women, where no clear class differences were found. At the other extreme, mental and behavioural disorders, endocrine, nutritional and metabolic diseases and diseases of the respiratory system all show steep slopes for both men and women in comparison with the total mortality gradient. Excess mortality in cardiovascular disease or cancer – the number of deaths over that which would occur if all classes had the same death rate as the highest class –accounts for around 20% off all deaths among men and and around 15 percent among women.
Conclusions Exceptions to the general pattern – i.e., causes of death in which higher social classes are exposed to greater death risks or in which there is no mortality gradient – are practically non-existent. There is nevertheless a significant variation in the strength of the class differences in specific causes. In research on the social mechanisms of health inequality, this variation needs to be taken into consideration.
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Introduction
It is well known that mortality rates differ between social classes and along other dimensions of social position. Moreover, we know that the association of socioeconomic position and mortality risk varies by cause of death. However, previous studies on socioeconomic differences in cause-specific mortality generally focus on major cause groups and/or most common specific causes,[1-4] or specific causes within a certain cause group[5] (compare though Naess et al.[6]) Research articles presenting socioeconomic differences in a larger number of specific causes tend to use a somewhat rough class-division, e.g., manual vs. non-manual occupations[7,8] or, alternatively, an area based index of socioeconomic position.[9] Here, we can, thanks to a large data set, present differences in death risk for an unusually large number of causes, and we also use a detailed class division to get a comprehensive description of the variation. Death risks in specific causes are ranked according to the size of social class differences, which enables comparisons between causes with respect to class disparity. 
Data and methods 
The results presented here refer to the Swedish population in 1990 aged 30-59 (those without a permit to live in Sweden, e.g. asylum seekers, are not included). Social class is obtained from the census of 1990, while time and cause of death are collected from the Cause of Death Register. All deaths between 1991 and 2003 are included. Information from the registers is linked by a unique personal identification number. 
We restrict the analysis to persons who at the time of the census were in the age range 30-59, thereby avoiding including the more unstable class positions of persons below 30[10,11] and attempting to diminish the effects of early retirement from the labour force. Around 88 % of men in this range were gainfully employed at the time of the census and the corresponding figure for women was around 87 %. The percentages active in the labour market in the oldest included age group, 55-59 years, were 81 % among men and 76 % among women.[12] In the census, social class is classified according to the official Swedish classification[13], which closely resembles the British National Statistics Socio-economic Classification (Office for National Statistics) and the newly developed draft of a European Socioeconomic Classification [Rose, D and E. Harrison (Eds.) /Social Class in Europe/, London: Routledge /(Forthcoming)/. The classification is based on the occupation at the time of the census, and only those active in the labour force during the census week could be classified. Eight social classes are distinguished in the analyses as shown in Table 1.
It has earlier been shown that a social class division based on information on the occupations of both spouses, i.e., family members are assigned to the same social class, gives a more pronounced picture of mortality differences by social class, at least for women.[14-16] The household classification is based on the dominance principle, whereby the household is classified according to the individual class of the partner with the ‘dominant’ occupation. If partners have different occupations, the household is assigned to the class that is higher in the dominance order[17]: I, IVcd, IVab, II, IIIa, VI, IIIb, VII, where the roman numerals refer to classes as in Table 1. Those who are not married or cohabiting are classified according to their own occupation, i.e., household social class is in such a case identical to the individual one. Thus, the data refer to all persons directly or indirectly (via the spouse) active in the labour market in Sweden. For the purpose of calculating a gradient put the classes in the order: I; II, IIIa; VI; IIIb and VII. What may appear unusual is that routine non-manual occupations are placed between the skilled and unskilled manual classes. This order follows from the theoretical base for the class schema, that a hierarchy of employee classes can be grounded on skill demands and the employers’ possibility of monitoring the work of the employee [27, 28].  
The Cause of Death Register includes all deaths of persons registered in Sweden when death occurs. Those without a residence permit are excluded, while registered persons, who died abroad, are included. The underlying causes of deaths in the period 1991-1996 are coded according to ICD-9, while deaths thereafter are classified according to ICD-10.[18] Causes of deaths are here grouped according to the European Shortlist for Causes of Death as established by Eurostat.[19] The list comprises 65 causes, or categories of causes, which principally are grouped according to ICD chapters. Thus, both chapters and subgroups are included. 

We report the relative risk of death for men and women in various social classes, with Class I (higher professional and managerial occupations, alternatively called salariat) as reference category, based on estimates from Cox-regressions with year of birth, i.e., birth cohort, as time-independent covariate.[20] The time-variable is, for those who died during the risk period, equal to age in months at the time of death. For the few persons for whom information on month of death is missing, we have set it to June of the appropriate year. Persons who emigrated from Sweden are included in the risk set until the month they left.

In addition, we estimate excess mortality by cause and social class. It is defined as the number of deaths in Classes II to VII (self-employed included) that exceeds the number that would be if each class had the same rate as that of Class I. The number of excess deaths can be calculated as 
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where hrij is the hazard ratio and nij the number of deaths due to Cause i in Class j. 
Results
The results for all deaths among men and women by household social class are shown in the rows for Total Mortality in Table 2 and 3. Class I – professional and managerial occupations – is used as reference category, and hazard ratios, which indicate a significant difference from the reference class at the five % level, are shown in boldface.

There is a clear mortality gradient among the six employee classes increasing from a low relative death risk for the higher professional and managerial class to a high relative risk among unskilled manual workers. The gradients are steeper for men than for women. Farmers and other self-employed in agrarian occupations have relatively low death rates, while other self-employed persons have intermediate death rates, neither exceptionally high nor exceptionally low. 
If we divide the data set into three groups, each covering a ten year age span in 1990, the gradients fall from being steepest for the younger groups and flattest for the oldest. The gradients are steeper for men than for women in all three age groups, while the hazard rates for employees in all age groups increase monotonically from class I to class VII. 

In Tables 2 and 3, we furthermore report hazard ratios from Cox regressions for a large number of specific causes of death. A few causes in which there were no deaths, e.g. sudden infant death syndrome, are deleted from the list as well as causes with fewer than 100 deaths (AIDS/HIV disease, congenital malformations of the circulatory system, congenital malformations of the nervous system, diseases of the skin and subcutaneous tissue, influenza, meningitis, meningococcal infection, rheumatoid arthritis and osteoarthritis, tuberculosis, for men and women, malignant neoplasm of breast for men and complications of pregnancy, drug dependence and toxicomania, and viral hepatitis for women).
The causes are sorted according to the slopes reported in Tables 2 and 3. These slopes are OLS regression coefficients of the logged parameter values on the six classes of employees; for these analyses, we have excluded the two classes of self-employed, as they can not be placed within a clear hierarchical order. The classes are scaled by the parameter estimates for total mortality, which makes the slope for total mortality to become exactly equal to one. This means that causes with a slope greater than one have a steeper gradient than all causes together and, correspondingly, a slope less than one indicates a flatter gradient. The significance of the slopes at the five % level, as indicated by boldface figures, is not based on significance tests of the regression coefficients, but on rank order tests of the hypothesis of a monotonous increase of the hazard ratios from Class I to Class VII (not including self-employed), as opposed to a null hypothesis of no association.[21] In this way the tests are not based on the presumption of linearity. Slopes for men and women are not directly comparable, because the total mortality gradient is steeper for men than for women. The slope for men's total mortality on women's is equal to 1.42, while women's on men's total is equal to 0.69. Thus, rough comparisons of men's and women's gradients could be made either by multiplying men's slopes by 1.42 or women's by 0.69. The correlation between the slopes for the causes for men and women is only moderately high: 0.67. Most of the cause groups have steeper slopes than total mortality, and this is the case for women as well as for men. The obvious reason for this pattern is the relatively slight slope for neoplasms, which stand for close to 60 % of the deaths among women and around 35 % among men in this age group.
For men, most of the cancers have a relatively low association with social class compared to that for total mortality, while neoplasms of the oesophagus (nr 9) and oral cavity (8) have relative slopes over one, i.e. show greater class differences than overall death risks. Most cancers have low relative rates also among women, but among them there are more instances of tumours with relatively steep gradients: kidney (22), lung (15), cervix uteri (18), oral cavity (8) and bladder (23). Class differences in cancer mortality thus vary considerably depending on the site among both men and women. The disparate inequality-pattern of cancer deaths is presented in Figure 1.
Together with cancer, the most common cause of death in this age range is diseases of the circulatory system (33), a cause group that generally shows rather steep gradients on social class. However, cerebrovascular diseases (36) among men have a gradient close to one, which means that the class differences are similar to those in total mortality. Cardiovascular disease is a relatively less common cause of death among women in this age range, while the gradients are comparatively steep, with an overall relative gradient of 1.8 for the major group (33) and 2.1 for ischaemic heart diseases (34).

Mental and behavioural disorders (28), with subgroups concerning drugs (30) and alcohol (29), include the causes with the steepest gradients among men and show steep gradients also for women. In these cases, one must assume that the diseases to some extent determine class position. Total alcohol consumption was previously greater in the higher classes, but by 1990, the patterns were equalized or even reversed, and the distribution was more skewed in the working class than among non-manuals.[22] These results suggest that it is a high level of consumption rather than an average rate that affects mortality. 

Other causes with steep gradients both among men and women include the already-mentioned neoplasms of the oesophagus (9) and oral cavity (8) as well as chronic liver disease (44), accidental poisoning (62), ulcers (43), endocrine diseases (26), homicide (64) and chronic respiratory diseases (40). Many of these causes are related to lifestyle in terms of alcohol and/or tobacco use.
Malignant melanoma has previously been reported to show greater incidence in the higher social classes or in groups with higher education,[23-26] and it is the only cause that shows a negative slope for both men and women, although non-significant. While none of the other seven classes differ significantly from Class I, all the hazard ratios are less than one for men and four out of seven for women. Thus, it seems as if there is an increased risk of dying of skin cancer in the salariat, at least among men. 
The few causes of death with weak or non-existent risk-differences between classes represent a relatively small part of the total deaths during the follow-up period. For example, deaths in malignant melanoma constitute no more than about one percent of the total number of deaths. Thus, besides the fact that exceptions to the general class-mortality pattern are few, they also generally appear in causes with small number of deaths except for breast cancer, a cause that is relatively common among women.
The magnitude of the class differences in specific causes of death, indicated by the slopes, do not necessarily reflect the number of deaths that could be considered as excess mortality. In Table 4, slopes as well as the proportion of excess mortality are shown for the various ICD-chapters, where these are ordered by the average excess mortality among men and women . The excess mortality percentage is equal to the number of cause-specific additional deaths in Classes II-VII divided with the total number of deaths – including deaths in Class I, in which excess mortality by definition is zero – in that cause group. 
In total, 32 % of all deaths among men and 23 % of all deaths among women can be regarded as cases of excess mortality. Even though the cancer slope (6) is quite flat, around 7 % of all deaths can be attributed to excess cancer deaths. Only for diseases of the circulatory system (33) is this figure exceeded, with 8 % for the women and 13 % for the men. The class differences in death rates are large in mental and behavioural disorders (28) and endocrine, nutritional and metabolic diseases (26) for both men and women, while only about 0.5-1.5 % of all deaths is excess mortality from any of these two major cause groups. 
It is evident from Table 4 that there is no positive correlation between the gradients and the percentage excess mortality – and actually a negative one among women due to the flat slope and great excess mortality for cancer.
The class specific excess mortality, that is the sum of excess mortality within a class divided by the total number of deaths in that class, is quite considerable in most social classes as is evident from Table 5. Half or close to half of the deaths of among unskilled workers (VII) can be regarded as excess mortality and high percentages are observed also in several other classes. Among men, farmers (IVcd) and lower professional and managerial positions (II) show excess mortality rates of less than a qurter of all deaths, while among women this level of excess mortality only appears for skilled workers (VI), routine non-manual occiaptions (IIIb) and unskilled workers (VII). However, it is only among female farmers (IVcd) that excess mortality accounts for less than ten percent of the deaths..


Discussion
The risk of dying in any cause is more than twice as high for men in the unskilled working class compared to the risk for men in the salariat, with the consequence that around half the deaths among these men can be regarded as excess mortality.. The corresponding relative risk among women is about 1.7, leading to excess mortality of around forty percent. However, there is substantial variability in the degree to which death in different causes varies by social class, from a few causes for which there are no significant differences between social classes to those for which the relative risk for men in the unskilled working class is more than six times higher than the risk for men in the salariat. The class schema is actually not assumed to form a complete hierarchy, as is clear with regard to the classes of self-employed.[27] Yet, we have ordered the six classes of employees, with Class IIIb (routine non-manual occupations) placed between the skilled and unskilled working class, on the basis of skill demands and employers’ possibilities to monitor the work in occupations within the classes.[27,28] Overall, the hazard ratios fall in a corresponding order. Thus, the common manual/non-manual division in health research may generally lead to an underestimation of class differences in mortality, as women and men in Class IIIb, although typically included among the non-manual occupations, in some cases have clearly higher risks than those in Class VII (unskilled working class) and generally higher risks than women and men in Class VI (skilled working class).
That we find consistent gradients on social class is, of course, not an indication that class is the crucial dimension of ‘socio-economic position’. Education, income or status may show steeper gradients and perhaps make the association between social class and risk of death insignificant. Thus, other socio-economic dimensions can be assumed to differ from social class in their relation to mortality and should preferably be studied in their own right.[29,30]
Instances of a reversed association between some indicators of socioeconomic position and mortality/morbidity have previously been reported for a few causes, among them breast cancer,[1,31, 39] malignant melanoma of the skin,[23-26] and flight accidents.[9] We, however, do not find any such cases, although death due to malignant melanoma seems to be more common in the higher managerial and professional occupations, at least among men. For women, the hazard ratio for breast cancer in the skilled working class (VI) is significantly smaller than one. The explanation for the clearer reversed social gradient in breast cancer found in other studies could be the use of other socioeconomic measures, e.g. education [1,39], since it is not obvious that the strength and direction of the associations are equally large for different socioeconomic dimensions in all specific causes of death. There is no gradient for transport accidents among women, while there is a weak association among men, presumably related to the fact that most professional drivers are men. The observed gender difference, with male inequality and female equality in transportation mortality, is in line with previous research using education instead of social class [40].
Some of the causes with a strong association with social class seem to be related to consumption patterns and/or behavioural disorders such as drug dependence and alcohol abuse as well as malignant neoplasms connected to smoking. Other causes, such as accidental poisoning, accidental falls and homicide assaults, may generally be related to more dangerous lifestyles or more exposed conditions in the working class. 

For some causes, such as mental disorders and congenital malformations, the causal order may be inverted in the sense that the health problem, which eventually leads to the person’s death, may have been the major cause of his or her relatively low social class position. Thus, a selection hypothesis could be plausible for a few diseases with an early onset. The weak association between social class and congenital malformations among men may be due to the assignment of class positions according to the dominance principle, by which most men with these problems may be classified according to their partner’s occupation. However, this does not seem to be relevant for women or for those with mental disorders, given the steep gradients in these cases. 
The different causes of deaths analysed here may share risk factors. For example, smoking is a risk factor for a range of types of cancers, but also for cardiovascular and respiratory diseases. Furthermore, there are multiple risk factors for every cause, for example, hypertension, smoking, total cholesterol level, body mass index and excess alcohol use are a few of the many cardiovascular risk factors.[32] Thus, examining every possible pathway between social class and mortality for every possible cause of death is a major task. The variation per se could give a suggestion of where to look. An attempt in this direction is to compare the association between socioeconomic position and ‘preventable’ causes of death (both in terms of medical treatment and preventability) with causes that are considered less preventable.[33] Preventable causes are generally more class-related, partly because individuals with greater resources may be better in adjusting their behaviour in line with new knowledge about risk and prevention factors. Therefore, relative risks in different causes of death may change as new knowledge becomes available and with the diffusion process as this knowledge spreads in the population. Thus, the ranking of class differences in specific causes of death will certainly change over time.

That we find no clear case of a reversed association between social class and risk of death, while nearly all causes are related to a greater risk for the working class compared to the salariat, can be seen as supporting Cassel’s idea of the general susceptibility of individuals of lower status.[34] Hallqvist[35] formulated the hypothesis that general susceptibility depends on several interacting factors, where the risk of falling ill if exposed to one of these factors will depend upon whether the person is exposed to the other factors as well. Workers and poorly educated people will then be more susceptible than others if some very general risk factors – general in the sense that they are included in the risk set for a large number of diseases – are relatively common among them, as they will run a greater risk of falling ill if exposed to some of the other risk factors. The distributions of these latter factors are not necessarily different among the social classes. This hypothesis indicates the importance of searching for a common general risk set that underlies class gradients. In current research on health inequality, more general hypotheses refer to the life-course,[36] status[37] and intelligence[38] but smoking may actually be a behaviour that can be regarded as a general risk factor, given its importance for several diseases  However, searching for and testing such broad explanations of health differences do not mean that we can overlook the disparate pattern of specific causes of death. One challenge for future research on the health gradient is to seriously consider this variation.
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Key points 
· We know from before that the association between social class and mortality varies by cause of death, but we can here present 
·  a ranking of social class differences for an unusually large number of causes of death. Moreover, the class differences are described in detail for every cause.

· We find no clear reversed class gradient.

· Routine non-manual workers generally have higher death risks than skilled manual workers. Thus, the common manual/non-manual division in previous research tends to underestimate the class differences in mortality.
· Excess mortality accounts for close to one quarter of all deaths among women and for close to one third of the deaths among men.
References
1 Huisman M, Kunst AE, Bopp M, et al. Educational inequalities in cause-specific mortality in middle-aged and older men and women in eight western European populations. Lancet. 2005;365:493-500.

2 Kunst AE, Groenhof F, Mackenbach JP, et al. Occupational class and cause specific mortality in middle aged men in 11 European countries: Comparison of population based studies. BMJ. 1998;316:1636-1642.

3 Marmot MG, Shipley MJ, Rose G. Inequalities in death - specific explanations of a general pattern? Lancet. 1984;May 5:1003-1006.

4 Næss Ø, Claussen B, Thelle DS, et al. Four indicators of socioeconomic position: Relative ranking across causes of death. Scand J Public Health. 2005;33:215-221.

5 Davey Smith G, Leon D, Shipley MJ, et al. Socioeconomic Differentials in Cancer among Men. Int J Epidemiol. 1991;20:339-345.

6 Naess O, Strand BH, Smith GD. Childhood and adulthood socioeconomic position across 20 causes of death: A prospective cohort study of 800 000 Norwegian men and women. J Epidemiol Community Health. 2007;61:1004-1009.

7 Lawlor DA, Sterne JAC, Tynelius P, et al. Association of Childhood Socioeconomic Position with Cause-specific Mortality in a Prospective Record Linkage Study of 1,839,384 Individuals. Am J Epidemol. 2006;164:907-915.

8 Rosvall M, Chaix B, Lynch J, et al. Contribution of main causes of death to social inequalities in mortality in the whole population of Scania, Sweden. BMC Public Health. 2006;6:79.
9 Davey Smith G, Neaton JD, Wentworth D, et al. Socioeconomic differentials in mortality risk among men screened for the multiple risk factor intervention Trial: I. White men. Am J Public Health. 1996;86:486-496.

10 Blossfeld H. Career Opportunities in the Federal Republic of Germany: A Dynamic Approach to the Study of Life-Course, Cohort, and Period Effects. European Sociological Review. 1986;2:208-225.

11 Breen R, Jonsson JO. Explaining Change in Social Fluidity: Educational Equalization and Educational Expansion in Twentieth-Century Sweden. American Journal of Sociology. 2007;112:1775-1810.

12 Statistics Sweden (1992). Population and Housing Census. Part 5: Employed population and occupation. Table 1.
13 Statistics Sweden (1989). Yrkesklassificeringar i FoB85 enligt Nordisk yrkesklassificering (NYK) och Socioekonomisk indelning (SEI). Mis 1989:5. 

14 Erikson R. Social class assignment and mortality in Sweden. Soc Sci Med. 2006;62:2151-2160.

15 Sacker A, Firth D, Fitzpatrick R, et al. Comparing health inequality in men and women: prospective study of mortality 1986-96. BMJ. 2000;320:1303-1307.

16 Vågero D. Editorial: Health inequality in men and women: Studies of specific causes of death should use household criteria. BMJ. 2000;320:1286-1287.

17 Erikson R. Social Class of Men, Women and Families. Sociology. 1984;18:500-514.

18 WHO. Available at: http://www.who.int/classifications/icd.

19 Eurostat. Available at: http://ec.europa.eu/eurostat/ramon/nomenclatures/index.cfm?TargetUrl=ACT_OTH_CLS_DLD&StrNom=COD_1998&StrFormat=HTML&StrLanguageCode=EN.

20 Cox DR. Regression Models and Life-Tables. Journal of the Royal Statistical Society. Series B (Methodological). 1972;34:187-220.

21 Kendall MG. Rank Correlation Methods. London: Charles Griffin and Company 1962.

22 Norström T, Romelsjö A. Social Class, Drinking and Alcohol-related Mortality. J Subst Abuse. 1998;10:385-395.

23 Goodman KJ, Bible ML, London S, et al. Proportional melanoma incidence and occupation among White males in Los Angeles County. Cancer Causes Control. 1995;6:451-459.

24 Lee PY, Silverman MK, Rigel DS, et al. Level of education and the risk of malignant melanoma. J Am Acad Dermatol. 1992;26:59-63.

25 Pion I A., Rigel D S., Garfinkel L., et al. Occupation and the risk of malignant melanoma. Cancer. 1995;75 (2 Suppl.):637-644.

26 Saxon G, Marshall J, Haughey B, et al. An inquiry into the epidemiology of melanoma. Am J Epidemiol 1985;122:606-619.

27 Erikson R, Goldthorpe JH. The Constant Flux. A Study of Class Mobility in Industrial Societies. Oxford: Clarendon Press 1992.

28 Goldthorpe JH. On Sociology. 2nd ed. Stanford: Stanford University Press 2007.

29 Braveman PA, Cubbin C, Egerter S, et al. Socioeconomic Status in Health Research: One size does not fit all. JAMA. 2005;294:2879-2888.

30 Geyer S, Hemström Ö, Peter R, et al. Education, income, and occupational class cannot be used interchangeably in social epidemiology. Empirical evidence against a common practice. J Epidemiol Community Health. 2006;60:804-810.
31 Steenland K, Hu S, Walker J. All-Cause and Cause-Specific Mortality by Socioeconomic Status Among Employed Persons in 27 US States, 1984-1997. Am J Public Health. 2004;94:1037-1042.

32 Kaplan GA, Keil JE. Socioeconomic factors and cardiovascular disease: a review of the literature. Circulation. 1993;88:1973-1998.

33 Phelan JC, Link BG, Diez-Roux A, et al. "Fundamental Causes" of Social Inequalities in Mortality: A Test of the Theory. J Health Soc Behav. 2004;45:265-285.

34 Cassel J. The contribution of the social environment to host resistance. Am J Epidemiol. 1976;104:107-123.

35 Hallqvist J. Socioeconomic Differences in Myocardial Infarction Risk: Epidemiological Analyses of Causes and Mechanisms. Sundbyberg: Karolinska Institute 1998.

36 Davey Smith G. Introduction. Health inequalities: Lifecourse Approaches. Bristol: Policy Press 2003.

37 Marmot MG. Status Syndrome. London: Bloomsbury 2004.

38 Gottfredson LS. Intelligence: Is it the Epidemiologists' Elusive 'Fundamental Cause' of Social Class Inequalities in Health. J Pers Soc Psychol. 2004;86:174-199.
39 Strand BH, Kunst A, Husiman M et al. The reversed social gradient: Higher breast cancer mortality in the higher educated compared to lower educated. A comparison of 11 European populations during the 1990s. Eur J Cancer. 2007;43: 1200-1207.
40 Borrell C, Plaséncia A, Huisman M et al. Education level inequalities and transportation injury mortality in the middle aged and elderly in European settings. Inj Prev. 2005;11: 138-142.
Table 1. Number of women and men (age: 30-59) in each social class in 1990. 
	Social Class
	Women
	Men

	
	Number
	%
	Number
	%

	
	
	
	
	

	I  Higher managerial and professional occupations
	261,393
	16.0
	273,396
	16.2

	II Lower managerial and professional occupations
	334,031
	20.5
	321,080
	19.1

	IIIa Intermediate occupations
	160,105
	9.8
	128,275
	7.6

	VI Lower supervisory and skilled manual occupations
	211,387
	13.0
	286,615
	17.0

	IIIb Routine non-manual occupations
	77,835
	4.8
	44,626
	2.7

	VII Unskilled manual occupations
	280,589
	17.2
	269,674
	16.0

	IVcd Employers and own account workers in agriculture
	27,879
	1.7
	34,036
	2.0

	IVab Employers and own account workers not in agriculture
	97,372
	6.0
	116,324
	6.9

	Unclassified
	45,672
	2.8
	62,719
	3.7

	Missing
	133,446
	8.2
	146,124
	8.7

	
	
	
	
	

	Total
	1,629,709
	100.0
	1,682,869
	100.0

	Cases in analysis
	1,450,591
	
	1,474,026
	


Note: The roman numerals correspond to the categories in the class schema suggested by Erikson and Goldthorpe.[27] Self-employed professionals are assigned to Class IVab.

Table 2. Hazard ratios from Cox regressions of death risks in separate causes of death by household social class for men aged 30-59 in 1990. Hazard ratios significantly different from those for Class I (reference category, ratio=1) in boldface.
	Nr
	Cause of Death
	Nr of deaths
	II
	IIIa
	VI
	IIIb
	VII
	Slope
	 
	IVab
	IVcd

	16
	Malignant melanoma of skin
	941
	0.96
	0.99
	0.88
	0.89
	0.95
	-0.13
	
	0.83
	0.74

	25
	Diseases of the blood(-forming organs), immunol.disorders
	419
	1.08
	1.36
	0.96
	1.08
	1.19
	0.09
	
	0.79
	0.85

	11
	Malignant neoplasm of colon
	2029
	1.02
	1.07
	1.08
	1.29
	1.15
	0.25
	
	1.17
	0.71

	21
	Malignant neoplasm of prostate
	2351
	0.84
	1.07
	1.06
	1.21
	1.05
	0.25
	
	1.01
	0.96

	24
	Malignant neoplasm of lymph./haematopoietic tissue
	3014
	1.01
	1.14
	1.16
	1.20
	1.18
	0.26
	
	1.17
	1.18

	12
	Malignant neoplasm of rectum and anus
	1211
	1.06
	1.13
	1.15
	1.24
	1.38
	0.40
	
	1.10
	1.01

	23
	Malignant neoplasm of bladder
	683
	1.10
	1.28
	1.32
	1.37
	1.43
	0.48
	
	1.59
	0.64

	6
	Neoplasms
	27912
	1.11
	1.25
	1.37
	1.40
	1.47
	0.53
	
	1.30
	0.93

	7
	Malignant neoplasms
	27563
	1.11
	1.24
	1.37
	1.41
	1.47
	0.53
	
	1.31
	0.93

	60
	Transport accidents
	1762
	1.14
	1.05
	1.39
	1.18
	1.61
	0.54
	
	1.61
	1.05

	22
	Malignant neoplasm of kidney 
	1144
	1.33
	1.15
	1.68
	1.33
	1.59
	0.55
	
	1.29
	1.24

	14
	Malignant neoplasm of pancreas
	2071
	1.06
	1.26
	1.25
	1.48
	1.53
	0.58
	
	1.31
	0.94

	1
	Infectious and parasitic diseases
	583
	1.27
	1.37
	1.42
	1.10
	2.17
	0.68
	
	1.17
	0.71

	13
	Malignant neoplasm liver and the intrahepatic bile ducts
	795
	1.08
	1.34
	1.51
	1.41
	1.82
	0.76
	
	1.52
	0.51

	49
	Diseases of kidney and ureter
	257
	1.39
	1.27
	1.36
	1.77
	2.33
	0.92
	
	1.40
	0.93

	10
	Malignant neoplasm of stomach
	1430
	1.35
	1.46
	1.93
	1.70
	2.12
	0.93
	
	1.69
	1.48

	55
	Symptoms, signs, abnormal findings, ill-defined causes
	1015
	0.99
	1.22
	1.54
	1.25
	2.20
	0.94
	
	1.29
	0.44

	36
	Cerebrovascular diseases
	4134
	1.24
	1.54
	1.82
	1.62
	2.17
	0.95
	
	1.65
	1.08

	15
	Malignant neoplasm of larynx and trachea/bronchus/lung
	5724
	1.23
	1.56
	1.90
	1.80
	2.06
	0.97
	
	1.66
	0.61

	57
	Unknown and unspecified causes
	990
	1.00
	1.23
	1.58
	1.30
	2.25
	0.98
	
	1.31
	0.40

	
	TOTAL MORTALITY
	80040
	1.18
	1.41
	1.69
	1.80
	2.13
	1.00
	
	1.45
	1.12

	31
	Diseases of the nervous system and the sense organs
	1483
	1.13
	1.22
	1.38
	2.10
	2.16
	1.07
	
	1.02
	1.01

	46
	Diseases of the musculoskeletal system/connective tissue
	189
	1.94
	2.02
	1.68
	3.21
	2.60
	1.12
	
	1.76
	2.74

	33
	Diseases of the circulatory system
	28151
	1.28
	1.54
	1.80
	1.94
	2.47
	1.13
	
	1.57
	1.21

	48
	Diseases of the genitourinary system
	317
	1.41
	1.43
	1.38
	2.37
	2.57
	1.13
	
	1.57
	0.96

	63
	Suicide and intentional self-harm
	4533
	1.12
	1.30
	1.85
	1.92
	2.27
	1.16
	
	1.47
	2.30

	59
	Accidents
	4392
	1.19
	1.36
	2.10
	1.54
	2.55
	1.16
	
	1.71
	1.67

	52
	Congenital malformations and chromosomal abnormalities
	137
	0.68
	0.72
	0.97
	2.80
	1.61
	1.18
	
	1.07
	1.60

	35
	Other heart diseases
	2294
	1.46
	1.62
	2.05
	2.07
	2.67
	1.20
	
	1.80
	1.76

	34
	Ischaemic heart diseases
	18263
	1.29
	1.55
	1.82
	2.06
	2.61
	1.21
	
	1.58
	1.27

	9
	Malignant neoplasm of oesophagus
	823
	1.26
	1.49
	2.04
	2.47
	2.30
	1.24
	
	1.62
	1.08

	5
	Viral hepatitis
	100
	1.46
	1.95
	2.39
	1.27
	3.55
	1.24
	
	1.18
	0.00

	8
	Malignant neoplasm of lip, oral cavity, pharynx
	596
	1.66
	1.96
	2.11
	2.84
	2.63
	1.24
	
	1.61
	0.98

	58
	External causes of injury and poisoning
	10281
	1.15
	1.35
	2.05
	1.90
	2.53
	1.27
	
	1.58
	1.88

	61
	Accidental falls
	713
	1.31
	1.97
	2.98
	1.31
	3.52
	1.38
	
	1.90
	1.15

	44
	Chronic liver disease
	1779
	1.18
	1.94
	2.37
	2.54
	2.86
	1.50
	
	2.10
	0.38

	42
	Diseases of the digestive system
	3317
	1.17
	1.92
	2.28
	2.53
	2.99
	1.53
	
	1.90
	0.55

	37
	Diseases of the respiratory system
	2188
	1.17
	1.62
	2.28
	2.89
	3.00
	1.63
	
	1.50
	1.15

	26
	Endocrine, nutritional and metabolic diseases
	1864
	1.32
	1.77
	1.92
	3.89
	3.08
	1.65
	
	1.53
	1.43

	40
	Chronic lower respiratory diseases
	1098
	1.20
	1.87
	2.18
	3.07
	3.25
	1.68
	
	1.58
	0.99

	27
	Diabetes mellitus
	1489
	1.40
	1.95
	2.23
	4.37
	3.44
	1.81
	
	1.73
	1.59

	64
	Homicide, assault
	207
	1.29
	1.44
	2.96
	2.11
	4.38
	1.86
	
	1.71
	1.36

	39
	Pneumonia
	650
	1.33
	1.86
	3.40
	3.37
	3.61
	1.91
	
	1.76
	1.22

	65
	Events of undetermined intent
	1075
	1.12
	1.40
	2.77
	3.37
	3.54
	1.96
	
	1.62
	0.79

	43
	Ulcer of stomach, duodenum and jejunum
	313
	1.61
	2.53
	3.08
	4.48
	5.10
	2.17
	
	2.74
	0.59

	41
	Asthma
	136
	1.09
	1.99
	2.63
	4.87
	3.86
	2.17
	
	0.52
	1.60

	62
	Accidental poisoning
	528
	1.00
	1.93
	3.43
	2.80
	4.69
	2.22
	
	2.25
	0.75

	28
	Mental and behavioural disorders
	2034
	1.40
	1.69
	3.82
	3.09
	5.34
	2.24
	
	1.79
	0.49

	30
	Drug dependence, toxicomania
	119
	0.81
	1.26
	4.10
	1.55
	5.83
	2.37
	
	1.23
	0.00

	29
	Alcohol abuse (including alcoholic psychosis)
	1724
	1.51
	1.92
	4.44
	3.77
	6.29
	2.47
	
	1.94
	0.40


Notes for Tables 2 and 3:

1) Class I (left out in the tables) is reference category.
2) Hazard ratios in boldface are significantly different at 5 % level from those in Class I.
3) Slopes in boldface are significant at 5 % level according to rank correlation tests. 

4) Major cause groups (corresponds to ICD-chapters) or “second-level” cause groups (causes that also are subdivided in further groups) are in italics

Table 3. Hazard ratios from Cox regressions of death risks in separate causes of death by household social class for women aged 30-59 in 1990. Hazard ratios significantly different from those for Class I (reference category, ratio=1) in boldface.
	Nr
	Cause of Death
	Nr of deaths
	II
	IIIa
	VI
	IIIb
	VII
	Slope
	 
	IVab
	IVcd

	16
	Malignant melanoma of skin
	578
	1.03
	0.91
	0.94
	1.29
	0.79
	-0.12
	
	0.86
	1.53

	20
	Malignant neoplasm of ovary 
	2636
	1.13
	1.13
	1.20
	1.03
	1.10
	0.07
	
	1.20
	0.92

	17
	Malignant neoplasm of breast
	6260
	0.94
	1.02
	0.90
	1.12
	0.96
	0.07
	
	0.98
	0.84

	60
	Transport accidents
	688
	1.06
	0.93
	0.87
	1.03
	1.12
	0.09
	
	0.75
	0.70

	11
	Malignant neoplasm of colon
	1834
	1.02
	0.90
	1.10
	1.12
	1.16
	0.30
	
	1.01
	1.14

	24
	Malignant neoplasm of lymph./haematopoietic tissue
	1930
	1.05
	1.05
	1.08
	1.22
	1.22
	0.39
	
	1.00
	0.96

	13
	Malignant neoplasm liver and the intrahepatic bile ducts
	524
	0.89
	1.00
	1.01
	1.07
	1.22
	0.41
	
	1.07
	1.26

	12
	Malignant neoplasm of rectum and anus
	744
	1.10
	0.91
	1.26
	1.41
	1.22
	0.53
	
	0.99
	0.54

	6
	Neoplasms
	28785
	1.05
	1.14
	1.17
	1.32
	1.31
	0.57
	
	1.12
	0.91

	7
	Malignant neoplasms
	28478
	1.05
	1.15
	1.17
	1.33
	1.31
	0.57
	
	1.13
	0.91

	9
	Malignant neoplasm of oesophagus
	218
	1.28
	1.30
	1.03
	1.54
	1.50
	0.66
	
	1.36
	0.23

	19
	Malignant neoplasm of other parts of uterus
	692
	1.28
	1.32
	1.31
	1.65
	1.38
	0.67
	
	1.66
	1.40

	63
	Suicide and intentional self-harm
	1847
	1.06
	1.13
	1.20
	1.23
	1.71
	0.84
	
	1.09
	0.98

	59
	Accidents
	1401
	1.06
	1.11
	1.10
	1.39
	1.63
	0.87
	
	1.14
	0.48

	14
	Malignant neoplasm of pancreas
	1781
	1.14
	1.19
	1.34
	1.50
	1.63
	0.91
	
	1.09
	1.04

	
	TOTAL MORTALITY
	49654
	1.11
	1.29
	1.37
	1.55
	1.67
	1.00
	
	1.23
	1.02

	58
	External causes of injury and poisoning
	3973
	1.08
	1.16
	1.23
	1.37
	1.83
	1.01
	
	1.15
	0.72

	31
	Diseases of the nervous system and the sense organs
	1162
	0.99
	1.12
	1.29
	1.62
	1.52
	1.01
	
	1.18
	1.10

	10
	Malignant neoplasm of stomach
	836
	0.97
	1.06
	1.40
	1.40
	1.63
	1.01
	
	1.27
	1.06

	22
	Malignant neoplasm of kidney 
	685
	1.73
	1.83
	1.83
	1.98
	2.32
	1.27
	
	1.56
	1.91

	55
	Symptoms, signs, abnormal findings, ill-defined causes
	383
	1.18
	1.43
	0.91
	1.69
	2.26
	1.29
	
	1.02
	0.61

	18
	Malignant neoplasm of cervix uteri
	598
	1.13
	1.40
	1.57
	1.55
	2.17
	1.33
	
	1.21
	0.56

	15
	Malignant neoplasm of larynx and trachea/bronchus/lung
	4549
	1.18
	1.62
	1.58
	2.02
	1.90
	1.34
	
	1.53
	0.64

	57
	Unknown and unspecified causes
	367
	1.23
	1.55
	0.97
	1.84
	2.33
	1.37
	
	1.05
	0.67

	46
	Diseases of the musculoskeletal system/connective tissue
	316
	1.30
	2.49
	2.47
	2.04
	1.97
	1.39
	
	1.66
	2.12

	36
	Cerebrovascular diseases
	2684
	1.39
	1.85
	1.88
	1.99
	2.27
	1.45
	
	1.52
	1.48

	8
	Malignant neoplasm of lip, oral cavity, pharynx
	226
	0.68
	1.48
	1.70
	1.53
	1.74
	1.50
	
	1.64
	1.25

	44
	Chronic liver disease
	762
	1.16
	1.60
	1.64
	2.17
	2.07
	1.55
	
	1.78
	0.85

	61
	Accidental falls
	192
	0.93
	1.15
	0.78
	2.20
	2.07
	1.60
	
	1.32
	0.57

	48
	Diseases of the genitourinary system
	188
	1.15
	2.42
	1.99
	2.32
	2.09
	1.63
	
	1.83
	2.20

	1
	Infectious and parasitic diseases
	347
	1.17
	1.82
	1.94
	2.02
	2.31
	1.65
	
	1.07
	1.99

	49
	Diseases of kidney and ureter
	150
	0.91
	2.33
	1.46
	2.41
	1.85
	1.65
	
	1.75
	2.02

	65
	Events of undetermined intent
	568
	1.26
	1.35
	1.50
	1.81
	2.81
	1.69
	
	1.40
	0.42

	23
	Malignant neoplasm of bladder
	213
	1.63
	1.84
	2.11
	2.37
	2.72
	1.71
	
	1.74
	0.70

	33
	Diseases of the circulatory system
	9363
	1.33
	1.74
	2.03
	2.16
	2.63
	1.77
	
	1.57
	1.53

	39
	Pneumonia
	336
	1.10
	1.34
	1.77
	1.80
	2.64
	1.77
	
	1.19
	0.82

	35
	Other heart diseases
	825
	1.05
	1.08
	1.45
	2.08
	2.38
	1.78
	
	1.13
	1.72

	42
	Diseases of the digestive system
	1552
	1.18
	1.76
	1.68
	2.59
	2.36
	1.85
	
	1.83
	0.80

	37
	Diseases of the respiratory system
	1813
	1.35
	1.88
	2.44
	2.36
	3.00
	2.04
	
	1.55
	0.95

	25
	Diseases of the blood(-forming organs), immunol.disorders
	123
	1.21
	1.63
	1.83
	2.12
	3.18
	2.06
	
	2.15
	2.01

	34
	Ischaemic heart diseases
	4317
	1.41
	1.82
	2.47
	2.37
	3.12
	2.06
	
	1.74
	1.60

	28
	Mental and behavioural disorders
	589
	1.13
	1.66
	1.74
	2.42
	2.89
	2.10
	
	1.18
	1.01

	40
	Chronic lower respiratory diseases
	1237
	1.37
	2.23
	2.84
	2.45
	3.27
	2.18
	
	1.60
	0.82

	41
	Asthma
	186
	1.04
	2.32
	2.45
	2.77
	2.64
	2.23
	
	0.80
	0.00

	64
	Homicide, assault
	120
	0.90
	1.52
	2.29
	2.36
	3.00
	2.39
	
	1.24
	0.00

	26
	Endocrine, nutritional and metabolic diseases
	863
	1.34
	1.95
	2.64
	3.07
	3.74
	2.56
	
	2.11
	2.62

	52
	Congenital malformations and chromosomal abnormalities
	105
	3.06
	4.92
	3.63
	6.59
	4.00
	2.59
	
	0.88
	1.44

	29
	Alcohol abuse (including alcoholic psychosis)
	389
	1.24
	2.15
	1.84
	3.13
	3.90
	2.61
	
	1.76
	0.00

	43
	Ulcer of stomach, duodenum and jejunum
	137
	1.49
	2.20
	2.29
	6.30
	3.05
	2.80
	
	1.81
	0.65

	27
	Diabetes mellitus
	669
	1.65
	2.23
	3.28
	3.52
	4.73
	2.84
	
	2.43
	2.88

	62
	Accidental poisoning
	200
	1.36
	1.70
	2.98
	3.73
	4.38
	2.96
	
	3.01
	0.00


Table 4. Slopes and per cent of excess mortality for major cause groups (ICD-chapters).
	Nr
	Major cause groups (ICD-chapters)
	Slope
	% excess mortality
	Slope
	% excess mortality

	
	
	
	
	
	

	
	
	Men
	
	Women
	

	
	
	
	
	
	

	1
	Infectious and parasitic diseases
	0.68
	0.20
	1.65
	0.27

	6
	Neoplasms
	0.53
	6.58
	0.57
	7.03

	25
	Diseases of the blood(-forming organs), immunol.disorders
	0.09
	0.03
	2.06
	0.11

	26
	Endocrine, nutritional and metabolic diseases
	1.65
	1.05
	2.56
	0.95

	28
	Mental and behavioural disorders
	2.24
	1.54
	2.10
	0.48

	31
	Diseases of the nervous system and the sense organs
	1.07
	0.49
	1.01
	0.41

	33
	Diseases of the circulatory system
	1.13
	13.17
	1.77
	8.15

	37
	Diseases of the respiratory system
	1.63
	1.21
	2.04
	1.74

	42
	Diseases of the digestive system
	1.53
	1.86
	1.85
	1.22

	46
	Diseases of the musculoskeletal system/connective tissue
	1.12
	0.11
	1.39
	0.28

	48
	Diseases of the genitourinary system
	1.13
	0.14
	1.63
	0.16

	52
	Congenital malformations and chromosomal abnormalities
	1.18
	0.01
	2.59
	0.14

	55
	Symptoms, signs, abnormal findings, ill-defined causes
	0.94
	0.32
	1.29
	0.21

	58
	External causes of injury and poisoning
	1.27
	4.96
	1.01
	1.61

	
	TOTAL MORTALITY
	
	31.69
	
	22.68


Table 5. Per cent of excess deaths in total mortality in every social class.
	
	EGP I
	EGP II
	EGP IIIa
	EGP VI
	EGP IIIb
	EGPVII
	EGP IVab
	EGP IVcd

	
	
	
	
	
	
	
	
	

	Men
	0
	15.4
	28.7
	40.7
	44.0
	52.8
	30.8
	9.9

	
	
	
	
	
	
	
	
	

	Women
	0
	9.8
	22.5
	27.2
	35.7
	40.3
	18.7
	2.5
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