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Abstract
Study objective—The debate on health
inequalities has shifted from the conse-
quences of occupational position, as ex-
pressed in the Registrar General’s
classification, to consequences of material
living conditions. This change in interest
occurred without comparative analyses of
diVerent sources of health inequalities.
Thus this study investigated the relative
contribution of “material resources” (in-
come), “qualification” and “occupational
position” for explaining social diVeren-
tials in mortality.
Design and setting—Analyses were per-
formed with records from a statutory
health insurance in West Germany. The
analyses were performed with data of
84 814 employed men and women between
25 and 65 years of age who were insured
between 1987 and 1995 for at least 150
days.
Results—The three indicators were statis-
tically associated, but not strong enough
to warrant the conclusion that they share
the same empirical content. The relative
risk (hazard rate) for income by control-
ling for occupational position and gender
for the highest as compared with the low-
est category was 1.99 (95% CI 1.66, 2.39).
The corresponding relative risk for in-
come by controlling for qualification and
gender was 2.03 (95% CI 1.68, 2.46). In
both multivariate analyses, the eVects of
occupational position and qualification
were no longer interpretable because of
large confidence intervals. In sum, income
related relative mortality risks were the
comparably highest, while qualification
and occupational position were no longer
substantial.
Conclusions—The results emphasise the
present discussion on the consequences of
material living conditions. Income on the
one hand and qualification and occupa-
tional position on the other are largely
independent. Mortality related eVects of
income override those of the other socio-
economic status indicators. However, seen
in a time perspective, qualification may
still have a placement function at least for
the first occupational position.
(J Epidemiol Community Health 2000;54:299–305)

In recent years the main interest of the
scientific discussion on social inequalities in
health has changed. A review from the

beginning of the 1990s documents the main
research interest in health related eVects of
occupational position,1 but in the recent litera-
ture the emphasis is laid on the health
consequences of material living conditions.2–6

The theoretical concept behind is deprivation,
assuming that material conditions may influ-
ence a wide variety of health related aspects of
life including opportunities for a healthy
lifestyle and health promoting behaviours, or
the satisfaction of basic needs. The scientific
discussion is centred around absolute7 or rela-
tive deprivation, while for Western European
countries relative deprivation is assumed to be
relevant.5 7 8

The main indicator of material conditions is
income, assessed on an aggregate level3 9 or on
the individual level.6 10 Other options are occu-
pational position,11–16 formal education attained
at school, vocational training,2 17 18 or a com-
bined index.19 20 Either indicator has been
demonstrated to be associated with increased
risks for health impairments and
mortality.11 20–22 The above mentioned shift of
the inequality debate to material conditions
was not triggered by empirically based insights
that material conditions had more powerful
eVects on health related outcomes than qualifi-
cation or occupational position. In some stud-
ies a comparative perspective was adopted. In
the Health and Lifestyle Survey, Blaxter22

assessed the three indicators of socioeconomic
status (SES) and considered the relations with
several measures of impaired health. After hav-
ing compared income and social class, it was
concluded that income was the most powerful
predictor for measures of illness and impaired
psychosocial health.

In another study the data from several cross
sectional surveys were compiled.24 The associ-
ation of education, income and occupation
with several measures of cardiovascular risks
suggested the strongest eVect for income.
Unfortunately, the categories of the three SES
indicators had not been considered separately,
and the statistical measures applied were not
quite appropriate.

In a recent study education, occupation and
a proxy measure of household income were
considered with respect to the presence of
chronic conditions and subjective health.25 The
bivariate analyses revealed the well known
social gradient to the disadvantage of the low-
est SES groups. The multivariate analyses did
not demonstrate monotonous increases of
health impairments with decreasing SES.
Unfortunately, the confidence intervals had
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not been reported (page 596), thus there is
some ambiguity in the interpretation of the
results. Such comparisons are however impor-
tant as the three indicators refer to diVerent
facets of social stratification:

Income determines limiting material condi-
tions nesessary to satisfy the basic needs of life
and above. It also provides resources for
mastering demanding situations by seeking
professional assistance and by determining
opportunities for healthy lifestyles.7

Education is an indicator for knowledge, for
the ability to use it more or less eVective in
terms of mental flexibility and to cope success-
fully with demanding or potentially stressful
situations.26 27

Occupational status is indicative of health
related concomitants of the job like variations
of control over the workplace,26 28 29 diVering
reward structures30 or toxic hazards.

Thus, improved risk predictions can be
expected if more than one indicator of SES is
used. Instead, the three indicators should be
included and compared with respect to their
relative contribution to explaining mortality
risks. Before doing so, a precondition has to be
met. It can be assumed that the indicators are
not independent from each other. In the case of
high intercorrelations it would be unimportant
which one is chosen as social status measure,
and the present discussion on relative depriva-
tion would repeat a previous one performed
under a diVerent heading.

The foregoing considerations lead to two
research problems:

(1) Given that occupational position, qualifi-
cation and income refer to diVerent aspects,
they will have to be distinguished also on the
empirical level—that is, their intercorrelations
should not be too high. Thus their empirical
overlaps have to be examined.

(2) The contribution of income has to be
compared with occupational position and
qualification with respect to mortality risks.

This paper aims to contribute to the ongoing
discussion on social diVerentials in health by
evaluating the relative importance of the main
social status indicators. The comparative stud-
ies above were concerned with subjective

health, morbidity and indicators of cardiovas-
cular risks. In the following analyses we will
consider all cause mortality as outcome. A
large data set will be used to avoid unstable
estimates that may occur if the study popula-
tion is broken down into many categories.

Method
STUDY POPULATION

The data for this study were provided from a
German statutory health insurance. They were
collected for accounting purposes between
1987 and 1995; the study population consists
of 147 264 employed men and women between
25 and 65 years of age insured for at least 150
days. Because of missing information on at
least one indicator, the eligible number was
reduced to 84 814, with 57 078 (68.9%) being
men, and 27 736 (31.1%) women.

Every SES indicator contributes to the
amount of missing values (table 1), but the
majority is attributable to income with 43 638
cases without information; the reasons will be
explained below. In table 1 income is not
represented as the eligible number was divided
into income quintiles. Table 2 gives infor-
mation on the distribution of gender and age
for people with and without missing values.

The distribution of age was not aVected from
the loss of cases without SES information,
missings on income leads to a smaller pro-
portion of men in the eligible study population.
The data base contains insured with full time
and part time employment; actually it would be
appropriate to treat them separately, but the
available information did not permit to diVer-
entiate between them. For the whole study
population, the person years add up to a total
of 2 457 356 with a mean (SD) observation
period of 5.6 (3.8) years. The respective figure
for the eligible population is 1 360 262 person
years and a mean (SD) observation period of
6.2 (3.6) years. Thus, the missings rather con-
cerned people with shorter insurance periods.

During the study period 1347 deaths were
recorded, but the distribution is biased as
women account for only 17% of them. The cli-
entele of local health insurances does not
correspond to the status distribution of the

Table 1 Univariate distributions of qualification and occupational position

Qualification Occupational position

Max 10 years of school without apprenticeship 41 259 (33.6%) Unskilled/semi-skilled 61 896 (48.4%)
9 or 10 years of school and apprenticeship 69 727 (56.8%) Skilled manuals 30 469 (23.8%)
13 years of school with or without apprenticeship 4 321 (9.6) Skilled non-manuals 26 342 (20.6%)
University education 7 461 (6.1) Intermediates/professionals 9 354 (7.3%)
Total number with valid values 122 776 (100%) Total number with valid

values
128 151 (100%)

Missing cases 24 488 (16.6%)* Missing cases 6 777 (4.6%)*

*Percentages for missing cases refer to the total study population of 147 264 subjects.

Table 2 Distributions of sex and age for the independent variables

Whole
population

Income, valid
values

Income
missing

Qualification
valid values

Qualification
missing

Occupational
position valid
values

Occupational
position missing

Sex, male 72.4% 69.8% 78.7% 72.3% 72.7% 72.2% 76.1%
Sex, female 27.6% 30.2% 21.3% 27.7% 27.3% 27.8% 23.9%
Age (y)* 42.5 (11.8) 42.5 (11.8) 42.5 (11.8) 42.5 (11.8) 42.5 (11.8) 42.5 (11.8) 42.5 (11.8)

*For age, means (SD) are presented.
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German population. Because of peculiarities of
the German health insurance system, lower
socioeconomic groups are overrepresented,
while relatively few persons of higher occupa-
tional status are included.

The catchment area is an urban or urbanised
area west of Düsseldorf, the district of
Mettmann. The population under study was
employed either in the production industry or
in the service sector, they were employed until
the age of death or until the age of 65. Those
who were jobless or retired before the end of
1995 were assigned their earlier occupational
status position. People who lost their job may
cause some ambiguities. In case of retiring pre-
maturely, they will have continuing health
insurance. In case of being on unemployment
benefits, the coverage will be retained for two
years, in many cases this took place for more
than five years. Subsequently they will be on
welfare aid, then only some of them will
continue to be insured. No farmers (4.1% of
the economically active population in Germany
1988, 3.0% in 1996)31 32 are included as they
have their own insurance.

Occupational group membership was deter-
mined using an oYcial three digit classification
issued by the German Labour Authority (Bun-
desanstalt für Arbeit (BfA)).33 These categories
were collapsed into five groups: “unskilled and
semi-skilled positions”, “skilled manuals”,
“skilled non-manuals”, “intermediates” and
”professionals”. Because of the small number
of professionals, intermediates and profession-
als had to be counted together.

When combining occupations to groups,
their qualification levels as published by the
German Institut für Arbeitsmarkt-und Berufs-
forschung (Institute of Labour Market and
Occupation Research) were taken into
account.34 If the qualification structure of a
given occupation is homogeneous, this will not
cause serious problems, in case of being rather
heterogeneous, the assignment into one of the
five categories was performed according to a
“typical” case holding this occupation. In Ger-
many information on occupational changes is
routinely transferred from the employer to the
health insurance. In the analyses below the
highest level attained was used.

Qualification was determined according to a
four categorial system based on a classification
issued also by the German Labour Authority.
The insured were classified by “nine or ten
years of school or less without vocational train-
ing”, “nine or ten years of school and
vocational training”, “13 years of school
without or with vocational training”, and “aca-
demic training”. Like occupational group
membership the qualificational information is
supplied by the employer, and in the analyses
to follow the classification above will be used.

Income (attributable to employment) is an
information transmitted from the employer to
the insurance as it is the basis for calculating
the insurance fees. An indirect measure for
income was chosen. Not all the subjects were
insured throughout the observation period.
Some had long been in the insurance before
electronic data storage started (1987), for some

people coverage began and ended between
1987 and 1995, others entered the insurance
after 1987 and had continuous coverage. The
numerical amount of wages during the nine
year observation period increased without a
parallel rise of purchasing power necessarily
having taken place, thus monthly revenues of
DM 3000 in 1987 and 1995 are not compara-
ble. This made it necessary to standardise indi-
vidual incomes. If people were insured for more
than one year, the amounts were converted into
a one year reference period. To obtain compa-
rability, for each person the deviation from the
mean per year was calculated. The means of
these deviations were computed, and served as
our indicator for income. In the statistical
analyses below the income continuum is trans-
formed into categories of five percentiles.

It has already been mentioned that the larg-
est number of missing data occurred with
regard to income. Actually for all insured with
an occupation, income information is available
as this is the basis for the calculations of insur-
ance premiums. Missing values were assigned if
unusually high or unusually low payments were
recorded. This concerned single payments,
transitional periods with formal employment,
but without payment, rehabilitation periods,
etc. In case of constant insurance this did not
cause classification problems, but if people
were insured for shorter intervals, we could not
compute a regular income and had to assign
missing values.

STATISTICAL ANALYSES

The following analyses are based on cross
tabulations for inspecting the data, on Spear-
man rank order correlations for associations
between the indicators, and on Cox
regression35 36 to estimate relative risks in the
multivariate analyses. Regression analysis using
the Cox proportional hazards model is appro-
priate here because it takes time (in the follow-
ing analyses age) into consideration. It can
handle insurance periods of diVering lengths—
that is, people leaving the population before the
age of 65 will not lead to biased results. Cox
regression depicts a time process whereas it is
assumed that an event (in the present case
mortality) will occur as a function of time hav-
ing elapsed. Some proportion of the population
will die within the observation period (here:
until the age of 65), and the remaining people
will survive. If covariates are introduced (in the
present case indicators of socioeconomic status
and gender) for every covariate it will be
estimated to what extent the time process is
altered—that is, whether the respective risks of
death events for defined groups decrease or
increase. Thus adjusting for age is not appro-
priate. The dependent variable is risks of mor-
tality until the age of 65. The statistical analy-
ses were conducted in two steps. At first the
independent eVect of each SES indicator was
estimated in separate regression models. Then
eVects of qualification with income, and occu-
pational position with income were estimated.

The data management was performed with
SPSS 6.137 on PC, the regression models were
computed with STATA 6.0.38
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 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jech.bm

j.com
/

J E
pidem

iol C
om

m
unity H

ealth: first published as 10.1136/jech.54.4.299 on 1 A
pril 2000. D

ow
nloaded from

 

http://jech.bmj.com/


Results
At first the distribution of the three indicators
for SES are considered. According to the first
research question it will be analysed to what
extent they do overlap.

In terms of Spearman rank correlations, the
strongest association appears between qualifi-
cation and occupational position (r=0.58)
while the correlations between each of these
and income are rather weak (r=0.13 and
r=0.11, respectively). If the distributions are
considered in detail, it emerges that 71.6% of
the unskilled and semi-skilled do not have a
qualification. Considering this relation from
the other side, 86.5% of the insured without a
qualification hold unskilled jobs. We find simi-
lar, but no identical results for the more privi-
leged segment of the distribution: 37.3% of the
higher positions are occupied by people with a
high qualification.

Comparing positions of income and occupa-
tional status yields an interpretable, but smaller
association, the rank correlation is only r=0.11.
If the distributions are considered in detail
(table 3), it turns out that this is because the
extreme ends as 71% in the lowest income
group hold unskilled or semi-skilled positions,
but having a lower occupational status does not
necessarily go together with low incomes. For
the opposite part of the distributions this holds
to a smaller degree as only 32.9% of the inter-
mediates or executives receive the highest sala-

ries (within our statutory health insurance
population). If this is extended to the upper
40% of the income distribution, 52.2% of
insured in the highest positions are covered.

Considering qualification in intersection
(table 4) with income gives similar results, but
the rank correlation between the two character-
istics is low (r=0.13). In the lowest income
group the proportion of insured without a for-
mal qualification is 48.3%., Summing up the
personnel with 13 years of school and a univer-
sity degree covers 97% of the highest income
group, but only 11.4% of the insured with an
academic degree fall into the highest income
group. These low correlations come about by
the small correspondences between the posi-
tions in intermediate categories of the variables
considered.

In the second step we deal with multivariate
relations between social status indicators and
mortality with the dependent variable being the
age of death or surviving the age of 65, respec-
tively. The results of the Cox regression are
displayed in terms of relative risks. These indi-
cate how much more likely the case of death is
for a person of a certain category as compared
with the highest category (that is, people with
the highest income, the highest occupational
position or the highest qualification).

The main research question is related to the
contributions of the three indicators under
study, predominantly concerning the relative
importance of income. In all the analyses to
follow gender was introduced as a control vari-
able. This procedure was chosen because a
mortality gradient (in terms of relative risks)
for all SES indicators emerged likewise for men
and women if only one SES indicator was
introduced. If only men were considered, the
results did not change. However, the confi-
dence intervals for the female study population
were large, thus not permitting firm conclu-
sions for women. The reasons are the smaller
proportion of women in our population, and
the higher life expectancy in women further
reduced the number of death cases available.

At first the SES indicators are analysed
separately (table 5). Regardless of the indicator

Table 3 Income by qualification

Frequencies
Row-%
Column-% Qualification(1)* Qualification(2)* Qualification(3)* Qualification(4)*

334 2 331 8 544 8 422
Highest 20% 1.7% 11.9% 43.5% 42.9% 19 631

32.9% 22.9% 35.8% 15.8%
196 1 702 6 613 10 340

Higher 20% 1.0% 9.0% 35.1% 54.9% 18 851
19.3% 16.7% 27.7% 19.4%
161 1 656 4 245 11 907

Mean 20% 0.9% 9.2% 23.6% 66.3% 17 969
15.9% 16.3 17.8% 22.4%
128 1 861 2 873 11 758

Lower 20% 0.8% 11.2% 17.3% 70.7% 16 620
12.6% 18.3% 12.0% 22.1%
195 2 615 1 597 10 792

Lowest 20% 1.3% 17.2% 10.5% 71.0% 15 199
19.2% 25.7% 6.7% 20.3%
1014 10 165 23 872 53 219 88 270

*Qualification(1): “University education” Qualification(2): “13 years of school with or without
vocational training” Qualification(3): “9 or 10 years of school and apprenticeship” Qualifica-
tion(4): “Max. 10 years of school without apprenticeship.”

Table 4 Income by occupational position

Frequencies
Row-%
Column-%

Intermediate
occupations and
professionals

Skilled manual
occupations

Skilled
non-manual
occupations

Unskilled and
semi-skilled
occupations

422 2 948 9 317 8 422
Highest 20% 2.0% 14.0% 44.1% 39.9% 21 109

31.0% 21.4% 30.7% 15.8%
265 2 254 7 996 10 340

Higher 20% 1.3% 10.8% 38.3% 49.6% 20 855
19.4% 16.3% 26.3% 19.4%
220 2 270 5 887 11 907

Mean 20% 1.1% 11.2% 29.0% 58.7% 20 284
16.1% 16.5% 19.4% 22.4%
196 2 747 4 626 11 758

Lower 20% 1.0% 14.2% 23.9% 60.8% 19 327
14.4% 19.9% 15.2% 22.1%
260 3 572 2 531 10 792

Lowest 20% 1.5% 20.8% 14.8% 62.9% 17 155
19.1% 25.9% 8.3% 20.3%
1363 13 791 30 357 53 219 98 730

KEY POINTS

x For each indicator of socioeconomic
status (income, occupational position, and
qualification), a mortality gradient to the
disadvantage of members from the lowest
categories was found.

x If mortality risks for income with occupa-
tional position and income with qualifica-
tion were estimated, only meaningful results
for income remained.

x The results support the present emphasis
on the role of material conditions for varia-
tions in health.

x Qualification and occupational position
are nevertheless important, as qualification
has a placement function for the first occu-
pational position and thus eVects on in-
come.
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considered, compared with the highest income
or status category all the remaining ones show
increased relative mortality risks. In contrast

with qualification and occupational position,
the income related mortalities do not show a
linear increase with falling income as not the
lowest, but the second lowest percentile shows
the highest relative risk. In contrast with
income, qualification and mortality show an
inverse pattern. For occupational position also
an inverse relation emerges, but the diVerence
between unskilled/semi-skilled and the skilled
manuals is fairly small.

Considering income and qualification (table
6), each indicator still yields increased mor-
tality risks. For income, the size of the relative
risks persists, but for qualification it decreases,
and the confidence intervals widens. A cross
tabulation (not shown here) performed sepa-
rately for deaths and censored cases shows that
this is because of small cell frequencies in the
subtables displaying the death cases.

If relative risks for income and occupational
position are estimated, a similar result emerges
(table 7). Again, the relative risks of income
remain relatively unchanged while the eVects of
occupational position decrease, again accom-
panied by widening confidence intervals.

In the beginning of the methods section we
have pointed out that the population eligible
for analysis was smaller than the total number
of the employed insured. This was because of
missing values on at least one SES indicator. To
estimate an eventual bias resulting out of this
considerable loss of cases, we estimated the
mortality risk for people with complete data on
all three indicators in comparison with those
with at least one missing value. A Cox
regression with again controlling for gender
yielded a relative risk of RR=1.08 (95% CI:
1.03, 1.12)—that is, subjects with complete
data had a 8% higher mortality risk.

Discussion
Our first research question was related to
examining empirical overlaps between income,
qualification, and occupational position. The
starting point was the question whether the
shift in the debate on health inequalities is
related to a diVerent conceptual content of SES
indicators or whether the same is discussed
under a diVerent heading.

We used a large data set representing the
population of a German statutory health insur-
ance. The associations between qualification
and occupational position were strong, the cor-
relations between these two indicators and
income were much smaller. A considerable
part of unskilled/semi-skilled had a relatively
high income level, pointing to the phenomenon
of status inconsistency.39 40 Two explanations
may apply: A substantial part of the insured
from lower occupational positions might have
been on shift work or they got overtime premi-
ums. Both results in a classification into higher
income categories. The second explanation
concerns part time employees holding jobs
according to their qualification, but their wages
are lower than for full timers, and so they fall
into lower income categories. Unfortunately, in
our data details concerning individual employ-
ment conditions were unavailable, the same

Table 5 Multivariate Cox regressions: relative mortality
risks for income, qualification, occupational position and
gender

Model 1: Income in percentiles

Relative
risk

95% confidence
intervals

Higher 20%* 1.31 1.13, 1.53
Mean 20%* 1.78 1.52, 2.08
Lower 20%* 2.55 2.18, 2.98
Lowest 20%* 1.77 1.48, 2.12
Gender (females)† 0.28 0.25, 0.33

Model 2: Qualification

Relative
risk*

95% confidence
intervals

Qualification (1)‡ 2.95 1.71, 5.09
Qualification (2)‡ 3.21 2.20, 4.71
Qualification (3)‡ 4.21 2.87, 6.19
Gender (females)† 0.46 0.41, 0.52

Model 3: Occupational position

Relative
risk

95% confidence
intervals

Skilled non-manual§ 1.73 1.28, 2.32
Skilled manual§ 3.15 2.39, 4.16
Unskilled/semi-skilled§ 3.32 2.52, 4.36
Gender (females)† 0.49 0.43, 0.55

*The highest 20% of the income distribution serves as reference
category. †Men serve as reference category. ‡The highest occu-
pational position (intermediates/executives) serves as reference
category. §The highest qualification serves as reference category;
Qualification (1): “13 years of school with or without vocational
training”; qualification (2): “nine or 10 years of school and
vocational training”; qualification (3): “nine or 10 years or less
without vocational training”.

Table 6 Multivariate Cox regression: relative mortality
risks for income, qualification, and gender

Relative risk
95% confidence
intervals

Higher 20%* 1.30 1.11, 1.53
Mean 20%* 1.81 1.53, 2.13
Lower 20%* 2.58 2.17, 3.07
Lowest 20%* 2.03 1.68, 2.46
Qualification (1)† 1.28 0.43, 3.81
Qualification (2)† 1.29 0.54, 3.12
Qualification (3)† 1.24 0.51, 2.98
Gender (females)‡ 0.27 0.23, 0.31

*The highest 20% of the income distribution serves as reference
category. †The highest qualification group (academic training)
serves as reference category. Qualification (1): “13 years of
school with or without vocational training”; qualification (2):
“nine or 10 years of school and vocational training”;
qualification (3): “nine or 10 years or less without vocational
training”. ‡Men serve as reference category.

Table 7 Multivariate Cox regression: relative mortality
risks for income, occupational position and gender

Relative
risk

95% confidence
intervals

Higher 20%* 1.35 1.16, 1.57
Mean 20%* 1.83 1.57, 2.16
Lower 20%* 2.69 2.29, 3.17
Lowest 20%* 1.99 1.66, 2.39
Skilled non-manual† 1.46 0.74, 2.88
Skilled manual† 1.77 0.91, 3.42
Unskilled/semi-skilled† 1.56 0.81, 3.00
Gender (females)‡ 0.28 0.24, 0.32

*The highest 20% of the income distribution serves as reference
category. †The highest occupational position (intermediates/
executives) serves as reference category. ‡Men serve as reference
category.
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applies for overtime or shift work, thus separate
analyses could not be performed.

In the regression analyses for every status
indicator a gradient with respect to mortality
could be demonstrated, a finding that is already
known from the inequality literature. A devia-
tion from the pattern of an inverse relation of
mortality risks and SES was income as the
lowest 20% of wage earners show a lower risk
than the 20% above. We assume this (at least
partly) to be attributable to part time
employment.41 In the higher income groups
there might have been people from lower ranks
of the social scale (in terms of qualification or
occupational position) with increased health
risks. An earlier study25 has likewise demon-
strated a non-linear relation between house-
hold income and chronic health conditions
(page 595). This suggests that a straightfor-
ward interpretation of income (or the material
situation) may hardly be possible. If material
conditions are major determinants for health
inequalites, income levels should be associated
with diVerential mortality risks regardless
whether subjects are part timers or full time
employed. This is again challenged by our lack
of information on household budgets or about
the amount of money available per person.
People may have other sources of income or
part timers may be member of a household
with more than one wage earner. Both have
been found to be important determinants of
health inequalities.4 42 It is not unambiguously
known whether the income we were dealing
with was the only money available, whether an
insured was the only person in a household, or
whether and how many children were present.43

In comparison with qualification and occu-
pational position, income has turned out to be
the strongest predictor of mortality. There were
still mortality gradients for qualification and
occupational position, but the corresponding
confidence intervals were large, thus not
permitting substantial interpretations. At first
this supports a materialistic explanation for
health inequalities, but by several reasons, this
should not be the last word on this issue. In a
recent study, Stronks et al5 concluded that in
addition to eVects of material conditions,
psychological and behavioural factors may
determine mortality risks. Empirically, these
were subsumed under the general heading of
“confounders”, but the related odds ratios were
considerable. Another reason for concentrating
on income is the temporal order of the three
SES indicators. Qualification, especially school
education, has a placement function for or it
precedes the first occupational position, and it
may also determine income opportunities. In a
recent publication, Stronks et al25 concluded
that the eVect of material conditions on health
my be attributable to the worse health of
unemployed who, after having lost the job, also
experience a reduction of incomes. Although
this is an interesting conclusion, it does not
apply to our data as the income classification is
based on wages attributable to employment.

Earlier comparative studies were not con-
cerned with mortality, but with diVerent meas-
ures of morbidity, and their results are not con-

sistent. Blaxter23 reported stronger eVects for
income than for social class, and Dahl44 found
occupational status to be a stronger predictor
than income, Winkleby et al24 emphasised edu-
cation, and a study published by Stronks et al 25

does not permit a clear conclusion.
In contrast with the comparative studies

above, our very large data set may lend
credibility to the results, but the material is not
without problems. The relatively small pro-
portion of women and the lower mortality rate
in women did not permit separate analyses for
men and women. Thus the results are much
more convincing for the male insured while for
women the results are not clear. Another prob-
lem is the reduced case number because of
inconsistencies in the income data. The advan-
tage of having the exact income figures
becomes a problem as we often could not com-
pute a yearly income if unusually high or low
payments for short periods were recorded. In
survey studies, the income information may be
less accurate, but the respondents may be able
to give the rough amount of a regular income.

The consequences of the large number of
income missings for the interpretation of our
data are hard to evaluate. It cannot be assessed
whether it may result in an overestimation or an
underestimation of the social gradients as we
do not know the “true” income distribution of
our population. One might only conclude that,
taking mortality as a criterion, in subjects with
income missing values the distribution may be
skewed towards the higher income groups as
they have a somewhat lower mortality than
those with complete income data.

A last problem germane to information from
a statutory health insurance may aVect the size
of the social gradient. The data do not depict
the upper 10% of the population and likewise
the subjects from the lowest positions of the
social scale, for example, the majority of people
on social security or the homeless. Although
these groups are comparatively small, omitting
them should lead to an underestimation of
mortality gradients. To reduce this inaccuracy,
for the upper 10% the inclusion of data from
private insurers is a solution while the lowest
social groups can hardly be covered appropri-
ately.

Our results emphasise the present discussion
on the consequences of material living condi-
tions. Income on the one hand and qualifica-
tion and occupational position on the other
turned out to be largely independent. Mortality
related eVects of income were more pro-
nounced than those of the other SES indica-
tors. However, seen in a time perspective,
qualification has still a placement function at
least for the first occupational position.
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