
This article was downloaded by:[Royal Hallamshire Hospital]
On: 16 July 2008
Access Details: [subscription number 768488824]
Publisher: Routledge
Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Critical Public Health
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713411440

Sources of income, wealth and the length of life: An
individual level study of mortality
Clive E. Sabel a; Danny Dorling b; Rosemary Hiscock c
a Imperial College London, UK
b University of Sheffield, UK
c University of Canterbury, New Zealand

Online Publication Date: 01 December 2007

To cite this Article: Sabel, Clive E., Dorling, Danny and Hiscock, Rosemary (2007)
'Sources of income, wealth and the length of life: An individual level study of
mortality', Critical Public Health, 17:4, 293 — 310

To link to this article: DOI: 10.1080/09581590701499335
URL: http://dx.doi.org/10.1080/09581590701499335

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article maybe used for research, teaching and private study purposes. Any substantial or systematic reproduction,
re-distribution, re-selling, loan or sub-licensing, systematic supply or distribution in any form to anyone is expressly
forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents will be
complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses should be
independently verified with primary sources. The publisher shall not be liable for any loss, actions, claims, proceedings,
demand or costs or damages whatsoever or howsoever caused arising directly or indirectly in connection with or
arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713411440
http://dx.doi.org/10.1080/09581590701499335
http://www.informaworld.com/terms-and-conditions-of-access.pdf


D
ow

nl
oa

de
d 

B
y:

 [R
oy

al
 H

al
la

m
sh

ire
 H

os
pi

ta
l] 

A
t: 

08
:5

0 
16

 J
ul

y 
20

08
 

Critical Public Health, December 2007; 17(4): 293–310

Sources of income, wealth and the length of life:
An individual level study of mortality

CLIVE E. SABEL1, DANNY DORLING2, & ROSEMARY HISCOCK3

1Imperial College London, UK, 2University of Sheffield, UK, and 3University of Canterbury,

New Zealand

Abstract
The relationship between income and mortality is explored by examining mortality in each income
decile and income source (from earnings, government or capital). Swedish individual level income
data was analysed for approximately 6.5 million adults. The quality of our data is unprecedented for
this type of study, in terms of size and completeness of population coverage and death registration.
The results suggest that inequalities in mortality are marked even in Sweden, one of the affluent
countries where the effects of health inequalities are assumed to be lowest worldwide. The only
income source that was associated with beneficial outcomes for all population groups was earnings.
Welfare payments, often associated with illness, are associated with higher mortality, particularly for
men. Capital income (our ‘wealth’ indicator) generally reduces the risk of mortality but increases
the risk for some younger groups.

Keywords: Income, wealth, mortality, individual data, Sweden

Introduction

In this paper we explore the extent to which there is an association between income and
mortality in all sectors of the population of a country with a strong welfare state
and secondly we consider whether income source has any salience in that relationship.
This paper presents an initial investigation of a very large, rich and unique database which
permits more far-reaching conclusions than previously published on this topic. The aim of
this investigation is to promote thought and further research rather than to provide
definitive answers.

The association between income and health has been extensively investigated across a
range of countries and at a variety of geographic scales both within, and between countries
(Ecob & Davey Smith, 1999; Kaplan, Pamuk, Lynch, Cohen, & Balfour, 1996;
Lynch, 2000; Lynch, Davey Smith, Kaplan, & House, 2000; Lynch et al., 2004;
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Ram, 2006; Ross et al., 2000; Wilkinson & Pickett, 2006). Collectively, these studies
point towards a direct relationship between income and mortality or morbidity and some
towards income inequality also being directly implicated (most strongly at the level of the
nation state). The risk for premature mortality tends to increase as income level declines.
In the UK, for example, it has been estimated that a quarter of all premature deaths can
be linked to poor socio-economic circumstances resulting primarily from receiving low
incomes (Davey Smith, Dorling, Mitchell, & Shaw, 2002). Thus there is overwhelming
evidence that low income is a key contributory factor to premature poor health.

In this study we attempt to deepen our understanding of this relationship between
income and mortality in two ways. Firstly, we look at the extent to which there is the same
relationship between income and mortality for all ages and the extent to which the
relationship remains even for men and women in a country with a strong redistributive
welfare state. Secondly, we consider the mechanisms by which the relationship between
income and mortality may occur through an exploration of the role of income source.
The problem of health inequalities is by its very nature a national problem in that it is
the comparison of the health of different groups in the same population that
highlights the inequalities. That is why we feel that analysis of a national data set which
includes the whole population is one particularly appropriate way of addressing the
problem of health inequalities (especially given that the nation state is found to be
the key level at which other relevant trends are observed (Wilkinson & Pickett, 2006)).
We are able to do this here through analysis of a data set unprecedented in terms of its size
and depth.

A major advantage of the Swedish data set used in our study is that individual,
non-aggregated, data on income and income source is available for the whole population.
Most income studies, although not all, are carried out at some degree of aggregation, such
as a census or postcode area because of data availability, or to overcome confidentiality
issues. Analysing individual data ensures we do not suffer from the ecological fallacy
which concerns applying results from an area to specific individuals within the area.
We can compare people of the same ages and groups of the same sizes. Additionally we do
not have problems of a stratified sample so we do not have to use a multilevel approach or
weightings which makes the analysis much easier to interpret. Furthermore we do not
have to generalise our results to the rest of the population using, for example, confidence
intervals, because our results are those of the whole population.

By not acknowledging any multilevel structure, however, we have not avoided the
atomistic fallacy since we treat individuals as individuals, as if they do not share the
income of those they live with or are related to, when in reality this is an important process
operating at the household or family level. This may mean that our results may be more
pertinent for men than women as women are more likely not to be the highest income
earner and more likely to work fewer hours (even in Sweden). Introducing a household
level of analysis would probably be beyond the computational abilities of most multilevel
software packages with such a large data set and a large number of subgroups in the
analysis. This study is an exploratory study. Other levels of complexity can be considered
for future work.

The Swedish individual longitudinal population registers can be linked to each other
to provide information on health and mortality together with socio-demographic
characteristics such as age, sex and socio-economic status for every member of the
population. We do that here suspecting that different income levels and sources are likely
to have very different meanings at different points in people’s lives according to both their

294 C. E. Sabel et al.
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age and sex. This may provide clues on how income, its level and the nature of its source,
is related to mortality.

In using rich sources of individual income data from Sweden, coupled with accurate
and complete population and death certificate registers, we benefit from highly reliable
data sources examining large numbers of individuals. As the data are derived from
Swedish government taxation sources we are reassured of their high quality in terms of
reliability, validity and completeness. This makes this data set suitable for secondary
analysis. Accurate income data are generally hard to obtain in most countries because
individuals often consider income to be a private matter.

Nature of the relationship between income and mortality in the Swedish context

The welfare state provides a mechanism by which part of the significance and the extent of
low income can be reduced. In an ideal world the welfare state should prevent low income
being associated with poor health. Sweden, which has one of the most redistributive
welfare states in the world, has comparatively little income inequality as measured by the
Gini coefficient (Lynch, Davey Smith, Hillemeier, Shaw, Raghunathan, 2001) and higher
life expectancy than would be expected from its GDP per person (Lynch et al., 2000).
The relationship between socio-economic position and mortality in Sweden has been
found to be weak when compared to other countries (Whitehead, Diderichsen, &
Burström, 2000).

However, the welfare state in Sweden has been under pressure, as in the rest of the
world (Davey Smith et al., 2002; Schalick, Hadden, Pamuk, Navarro, & Pappas 2000),
in recent years. Moreover, Sweden experienced a serious recession in the early 1990s, a
situation where the welfare state often comes under threat. When the Swedish economy
recovered, towards the end of the 1990s, the gap between rich and poor within Sweden
increased considerably (Gustafsson & Palmer, 2002). There were more people with
very high incomes but also more experiencing general financial vulnerability.
Financial vulnerability increased for various reasons: The higher use of temporary
employment contracts, the large influx of refugees that Sweden accepted but placed near
the bottom of its social scale during this difficult financial time and, thirdly, due to
changes in the welfare system made in the recession. Generally benefit levels were cut and
qualification for benefits became more exacting. Furthermore, there was a change
in emphasis so that selective benefits became more common than universal benefits.
Thus those on benefits became more distinguished from the rest of society. The final
report of the ‘Welfare Commission’ in October 2001 concluded that some of the most
vulnerable groups became particularly disadvantaged by the changes in welfare: Single
mothers, recent immigrants and young adults (Bergmark & Palme, 2003).

Despite this, hospitalisations, overall mortality and infant mortality continued to
decline throughout the 1990s, although mental illness rates did increase. Thus it does
appear that the Swedish welfare state was able to mitigate the effects of the recession to
some extent. However, these national measures of mortality may mask disproportionate
increases in some groups or there may be a time lag before mortality rates change
(Bergmark & Palme, 2003). Furthermore, as those on benefits have become more
differentiated from the rest of society, having benefits as a source of income may be more
stigmatising in Sweden now than it was there in the past. Thus source of income may be
important for mortality.

We cannot, and do not, claim that results of Swedish data analysis can be easily
extrapolated to the rest of the world. The nature of the relationship between income and

An individual study of mortality 295
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mortality is already known to differ between countries. In Finland the relationship between
income and mortality has been found to be linear and in the United States convex
curvilinear (Martikainen, Makela, Koskinen, & Valkonen, 2001). This was thought to
reflect the Finnish welfare state providing better life chances for the poor compared to the
situation in the United States. A convex curvilinear relationship suggests that low income is
such a major determinant of health because even a small increase in income makes a major
difference to the health of the poorest. The linear relationship in Finland implies, according
to the authors of that study, that the welfare state somewhat mitigates people experiencing
poverty. It still implies also, of course, that income is still the key driver of health
inequalities. In this study we consider the nature of the relationship in Sweden, another
country with a well-developed welfare state, albeit in a slightly different way because the
quality of the data means we can examine whether the nature of the relationship is different
for men and women from different age groups in each income decile.

Income source

Although a link between income and health has been clearly established, the mechanisms
through which low income increases a person’s risk of dying still elude us. There are
two major interpretations (Lynch et al., 2000): firstly, the neo-material interpretation
(also known as the absolute income hypothesis) and, secondly, the psychosocial
environment interpretation (the relative income hypothesis). The former suggests that
the health problems of people with low income stem from reduced access to goods and
services such as education, health, transportation, healthy food, good quality housing and
working conditions. The latter suggests that poor health is due largely to psychological
processes producing stress from being of low social status or relatively deprived, when
compared to others (Wilkinson, 1994). It is not simply that the quantity of income
appears to be related to mortality, but rather that disparities between different groups
(income inequality) play an important additional role, in rich nations possibly now the
major role, in determining sub-group population mortality rates.

To mitigate the lack of material resources researchers advocate improving the services
aimed at the poor. To reduce the psychosocial stress of being low status, it is sometimes
suggested that social trust and social capital should also be developed to lessen the
status differences within society or their effects (Lynch et al., 2000). At the start of the
twenty-first century, it appeared that much of the available evidence gives more credibility
to the neo-material interpretation than the psychosocial interpretation (Deaton, 2002;
Lynch et al., 2000; Wagstaff & van Doorslaer, 2000) and thus to reduce inequalities
in health, inequalities in income must be reduced. However, a recent Swedish study
(Åberg Yngwe, Fritzell, Lundberg, Diderichsen, & Burström, 2003) using data from 1991
to 1997 on 27,000 individuals found that relatively deprived men, compared to reference
groups, were more likely to self-report poor health. Thus the aforementioned relative
deprivation hypothesis was postulated to be a mechanism in the relationship between
income and health. It has also been claimed most recently that affluent groups within
unequal nations fair worse than affluent group in more equal rich nations (Wilkinson &
Pickett, 2007) — further complicating the debate.

As the overall debate becomes more complex it may be a mistake to differentiate the
two interpretations: In a society with low social capital, the rich and poor will be less and
less likely to have the same interests; thus a government policy of providing opportunities
and services for the poor will be unlikely to be supported (Porta, Borrell, & Copete,
2002). Therefore a negative psychosocial environment is likely to occur hand in hand with

296 C. E. Sabel et al.
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a negative material environment for the poor. Furthermore, policy initiatives to raise
social capital without first reducing income inequalities may not be accepted by the
general population. Two approaches to explore further how income and mortality are
related are discussed next in this paper: First we consider the nature of the relationship for
each income decile and second, the relevance of the source of income is examined.

As well as providing reliable and complete data on income received by individuals, the
Swedish government tax authority also collects detailed information on income source.
This provides the opportunity to ask questions such as whether earned income is better
than unearned income or whether receiving one’s money from the state may appear to
mean less (possibly be less psychologically fulfilling) than receiving it via an employee’s
payslip or from a shareholder’s dividend (as the psychosocial interpretation would
suggest), or whether the consumer’s source of income is irrelevant (the neo-materialist
interpretation). If source of income is relevant then it may be especially important that
those benefits that are provided through a welfare state are provided in the form of tax
credits or negative income tax, or are universal rather than means tested, so as not to carry
the stigma of being hand-outs.

Previous work does suggest that income source is important. In an American
psychology experiment, students and home owners were asked to rate potential
neighbours (Kirby, 1999). Income source (work, work and public assistance, work and
an inheritance) was found to be more important grounds for discrimination than
race. Income sources that provide good lifetime social circumstances, such as wealth
(Menchik, 1993), family assets (Mare, 1990), lifetime earnings (Wolfson, Rowe,
Gentleman, & Tomiak, 1993) and occupational careers (Hart, Davey Smith, Blane,
Gillis, & Hawthorne, 1995), appear to be especially beneficial. However, reverse causality
can be an issue: Consistent good health can provide the wherewithal to acquire income
from such sources rather than income from these sources being the reason for good health
(Michaud & van Soest, 2004). Our total Swedish population data set means that we can
consider the impact of income source in detail by disaggregating age and sex groups and
include a short temporal lag between time of income measurement and time of health
outcome observation to partly help mitigate the possible selective bias of poor health
resulting in declining income.

In summary, our study is original in that we aim to use population data to do two
things: Firstly we consider the extent to which there is a relationship between income and
mortality in a country with a strong redistributive welfare state, and secondly we explore
whether there is a link between source of income and mortality. A link between source of
income and mortality would provide support for a psychosocial mechanism between
income and health whereas if income source makes little difference this study provides
evidence more supportive of the absolute income hypothesis. However, as we say above,
this is a rapidly evolving field of study and it is likely that an initially complex synthesis of
these competing theories will soon emerge.

Data and methods

Data were obtained from Statistiska Centralbyrån (SCB), the official Swedish
government statistics agency. We used extracts from ‘Louise’, an individual, longitudinal
SCB database, created from a variety of registers concerning population, education,
income and occupation. In this present study, the total population, and income and
capital registers were used. Louise contains for each adult, an annual specification of

An individual study of mortality 297
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income from different sources such as different types of employment, self-employment,
studies, illness, unemployment benefit, parental leave, rehabilitation, pension, social
allowances and capital. Information is drawn from the employer’s statements of earnings,
bank interest, stock dividends and tax declarations. The Louise data were linked to the
Swedish death certificate register to determine which individuals had died during the study
period. Linkage was made possible due to the comprehensive use of unique personal
identifiers in Sweden.

We used data on 6.5 million adults (aged 20 and above) over 4 years, from 1996 to
1999, totalling 26 million individual tax records. During this period there were 372,171
deaths (an average of approximately 93,000 per year). Of the 6,576,950 adults living in
Sweden in 1999, we excluded 73,991 people (1.1%) from the analysis who did not have
complete income data, of whom 293 (0.4%) died within the study period.

We attempted to minimise the impact of reverse causation, namely that ill-health
leading to death reduces income immediately prior to death, by taking income data from
1995, the earliest year for which we had income data for all adults, rather than the year
prior to death. In our data, we have relatively precise individual income, subdivided by
type as detailed in Table I. Although the declared income data are likely to be accurate,
we acknowledge that it is difficult to estimate the contribution of unofficial, illegal or
undeclared sources of income in this study.

Those individuals (largely self-employed) reporting a tax loss are problematic as far as
recorded income is concerned. We had no explicit way to identify those individuals
incorporating a tax loss in their reported earnings; however, we tried to minimise the
effect of this by zeroing negative reported incomes (or losses). We have no additional data
on individuals who reduced their tax burden through reporting a (partial) tax deduction.
An alternative would have been to remove these individuals from the analysis; however,
we wished to keep all adults in the analysis, since a major strength of our work was to
analyse the whole population of a nation-state.

There are five broad categories of income recorded in the registers as shown in Table I.
Note that sickness benefit and parental leave in Sweden is paid from central government
rather than from the employer (and we include parental leave entitlement with earnings).
Capital income is well recorded in Sweden: consisting of the aggregate of interest from
bank savings, stocks and shares dividends, income from property letting, lottery winnings
and profit from the sale of property, businesses, etc., and includes foreign as well as
Swedish-sourced income. Clearly the capital income source is an indicator not only of
income, but also of longer-term wealth including inheritance.

All analysis was carried out in SAS (SAS Institute Inc., 2003). Mortality rates per
10,000 people were calculated for each single year of age (20–100þ) and sex
combination. Note that we are not treating age as a confounding variable but rather we

Table I. Income data sources.

Source Explanation

Sickness Sickness benefit
Welfare Social (income) support and

unemployment benefit
Pension Early retirement and retirement pensions
Earnings Income from employment, own company

and parental leave
Capital Income from capital, shares and property

298 C. E. Sabel et al.
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are comparing people of the same ages, since we do not wish to remove the age effect but
conversely are specifically interested in the nature of the relationships as age (and sex)
change. Those aged 20 and 21 were excluded from the analysis as mortality rates were too
low and the numbers receiving very low incomes too high (many were probably still living
at home as students).

For analysis by income source, larger five-year age groups were used. In this analysis we
compared the composition of the income of the dead population with that of the general
population for each age/sex combination (by composition of income we mean the amount
of income that came from each income source). Thus we did not assign individuals to a
single (or predominant) source since individuals often had income from more than one
source. Instead we averaged each source for each age/sex combination and compared the
dead to the total population. We calculated the relative ratio of mortality for income from
each source, where a relative ratio of 1.0 indicates no elevated or reduced risk of dying
when comparing the deceased population to the total population. A higher relative ratio
meant that people with most of their income from that source were more likely to die,
where, for example, a relative ratio of 2.0 meant twice the risk of people of that five-year
age group, as compared to others in the same income decile and of the same sex.
Naturally the relative importance of these income sources will interact: They are not
independent of each other.

Results

Income deciles investigation

As a starting point, Figure 1 shows the distribution of mortality by single year of age and
sex to confirm the reliability of (and clear regularities in) the data. This distribution
mirrors that observed worldwide in developed countries.
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Figure 1. Mortality rate for men and women 1996–99 by age per 10,000 (log scale).
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Tables II and III show extracts, firstly of the raw death count by sex, age and total
income decile, and then secondly of the mortality rates by sex, age and total income
decile. Figures 2 and 3 illustrate these tables, showing the mortality rates for men and
women separately by income decile, for each single year of age, between the ages of 22
and 100. We draw the reader’s attention in Figures 2 and 3 to the stark differences
between the poorest and richest deciles.

Investigating the direct relationships at an individual level, in Sweden, there is a clear
and robust relationship between levels of income and mortality. Inequality between
income deciles is particularly striking for the three poorest deciles between the ages of 35
and 65 and is distinguishable until the age of 90. The mortality rate amongst poorer
Swedish men reaches 10 per 10,000 at age 30 but only reaches 10 per 10,000 at about age
45 for the richer deciles. These findings can be straightforwardly illustrated: At the
income extremes, a 45-year-old income rich man (top decile) has the same chances of
dying a year as a poor man aged 30 (bottom income decile). Similarly a 35-year-old
women earning twice the median income has the expected annual mortality risk of a 21-
year-old woman earning the median income.

The difference between the poorer deciles and the intermediate deciles is more marked
than that between the richest deciles and the intermediate deciles. Thus although the
poorest have a clear disadvantage regarding mortality, the richest do not have such a clear
advantage over those of median income. For most of the Swedish adult population
income is clearly linked to mortality. Being poor around age 30 has the effect of ‘aging’ a
man by 15 years when compared to life chances for the richest decile. Our detailed data
set also allowed exceptions to the general rule that additional income is beneficial to be
identified.

Table II. Death count by age and sex within each total income decile group (extracts).

Sex Age Total
Poorest
decile 2nd 3rd 4th 5th 6th 7th 8th 9th

Richest
decile

M 22 83 8 6 7 1 6 11 12 6 9 17
M 30 179 21 28 42 21 8 12 12 8 8 19
M 40 348 34 98 55 30 22 29 16 27 24 13
M 50 864 166 175 114 73 49 65 52 53 69 48
M 60 1625 246 322 253 138 118 121 127 91 99 110
M 70 3676 535 496 435 433 402 363 306 263 231 212
M 80 6882 882 839 795 717 666 632 626 615 543 567
M 90 4489 579 583 556 461 408 414 387 371 356 374
M 100þ 423 31 56 43 43 45 39 44 38 43 41
F 22 31 5 1 1 3 0 1 4 11 2 3
F 30 84 1 12 22 6 7 6 10 5 7 8
F 40 193 16 41 29 15 14 13 10 12 19 24
F 50 618 100 101 56 51 40 38 48 38 53 93
F 60 936 140 145 110 78 73 67 70 85 73 95
F 70 2232 270 310 214 241 260 228 226 173 186 124
F 80 6042 712 646 717 661 585 609 596 539 518 459
F 90 7724 765 813 833 891 818 832 779 703 636 654
F 100þ 1844 146 187 220 183 196 176 179 192 193 172

Notes: Sex: M¼male, F¼ female; Age: For that single year group shown; Total: Number of deaths in study
period to that single age year group of that sex; Poorest decile: number of deaths occurring to those individuals
receiving the poorest decile of income for people of that age and sex; 2nd, 3rd, 4th . . .Richest: Counts of deaths
of subsequent decile groups of the population. Along each row all numbers would be near equal (with random
fluctuation) were incomes to be independent of mortality.

300 C. E. Sabel et al.
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Further discussion of income deciles and mortality

In this section we explore the variation and anomalies that occur for certain groups
including older people, young adults, women and those reporting the lowest income.

At very old ages, income has less influence. Survival may be the result of other
processes: Generally those who are to die through causes strongly related to their lack of

Table III. Mortality rates by age and sex within each total income decile group (rates per 10,000 per year)
(extracts).

Sex Age Av.
Poorest
decile 2nd 3rd 4th 5th 6th 7th 8th 9th

Richest
decile

M 22 15 14 11 12 2 11 20 22 11 16 30
M 30 7 9 11 17 9 3 5 5 3 3 8
M 40 15 14 42 23 13 9 12 7 11 10 6
M 50 33 64 68 44 28 19 25 20 20 27 19
M 60 88 133 174 137 75 64 65 69 49 54 60
M 70 252 367 340 296 298 277 248 210 181 158 146
M 80 647 827 789 746 673 626 592 592 577 511 534
M 90 1610 2066 2096 1984 1656 1468 1486 1385 1335 1278 1342
M 100þ 2485 1813 2872 2925 2515 2647 2321 2558 2235 2560 2412
F 22 6 9 2 2 6 0 2 7 21 4 6
F 30 4 0 5 9 3 3 3 4 2 3 3
F 40 9 7 18 13 7 6 6 4 5 8 11
F 50 24 39 40 22 20 16 15 19 15 21 37
F 60 51 71 85 60 43 40 36 38 46 40 52
F 70 134 162 187 128 145 156 137 136 104 112 75
F 80 408 478 434 484 447 396 410 402 364 350 310
F 90 1254 1238 1309 1303 1514 1322 1348 1269 1146 1036 1063
F 100þ 2329 1774 2413 2638 2437 2519 2214 2277 2421 2434 2180

Notes: Sex: M¼male, F¼ female; Age: For that single year group shown; Av.: Number of deaths in study
period to that single age year group of that sex per 10,000 people per year; Poorest decile: Number of deaths
occurring to those individuals receiving the poorest decile of income per 10,000 people of that age and sex per
year; 2nd, 3rd, 4th . . .Richest: Rates of deaths of subsequent decile groups of the population. Along each row all
numbers would be near equal (with random fluctuation) were incomes to be independent of mortality.
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Figure 2. Mortality rate for men 1996–99 by age per 10,000 by total income deciles (log scale).
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income, or from more intermediate causes related to low income (most obviously,
worldwide, smoking) are already dead by this point. Below the age of 30 there is no clear
pattern by income, interestingly it is the richest tenth who have the highest mortality rate
at a very young age. Twenty-two-year-old men in the richest decile experienced 21% of all
mortality for men aged 22, an excess of 110% over the expected mortality. Over half of all
these deaths involved car, bike or boating accidents. Other causes of death were suicides,
drowning and injury involving animals. Only one death occurred from disease. The high
proportion of activity (rather than illness) related deaths, although amongst a small
population group, is striking.

For women, mortality is less clearly differentiated by income (Figure 3). From the age
of 30 until 80, women in one of the three bottom deciles have the highest mortality.
However, from the ages of 35 to 60, women in the highest income decile have the second
or third highest mortality rates. Such women in their 40s are more likely to die than those
in the poorest quintile. Note that this is personal income rather than household income
and so we cannot conclude that the women in the highest individual income decile are
those with the most resources available to them. Investigating total household income
might be more revealing in this instance.

For both sexes the poorest decile generally did not experience the highest
mortality. This may be an indication firstly of unofficial or undeclared sources of
income contributing to reduced mortality risk, or secondly (and very similarly)
owners of a company reporting a tax ‘loss’: more an accounting device than a true
representation of individual income. We tried to minimise the effect of the latter
explanation by zeroing negative reported incomes (or losses) but this is not totally
satisfactory. Naturally, in Swedish society an actual zero income should not occur
because of the welfare system. What this analysis cannot consider is non-monetary
benefits or benefits-in-kind, such as free childcare, or subsidised meals. One would
assume that without these benefits, the inequalities revealed in the analysis would be
greater.
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Figure 3. Mortality rate for women 1996–99 by age per 10,000 by total income deciles (log scale).
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Thus we have established that in Sweden low individual income is clearly linked to
raised mortality risk and that this is particularly marked in younger adult and midlife —
the productive years when the majority of the population are working. Despite concerns
on the use of individual income for women we have demonstrated inequality for women as
well as men.

Source of income

Now that we have established within Sweden that income is an important factor
for mortality for most age and sex groups we can complement our analysis with a
focus on source of income. In Tables IV and V, illustrated in Figures 4 and 5,
relative ratios below one indicate a protective effect from that income source, with
ratios over one indicating a detrimental effect. For example, in Figure 4, males
in aggregate aged 20–24 who died, had, on average, 7.0 times sickness benefit,
1.7 times welfare benefit, 8.4 times pension, 1.1 times capital interest but 0.9 times
average earnings when compared to the alive population in the same age and sex
group.

Earned income reduces the risk for mortality. Pensions and sickness benefits are
associated with a high risk for mortality particularly for younger people. Welfare benefits
slightly increases the risk or mortality for men but not for women. Welfare payments make
up a greater proportion of the income of men in the poorest deciles (analysis not
reported). Thus it is the association between welfare and low income, not welfare per se

that is most important. Men who receive a high proportion of their income from earnings,
but whose income is still low, appear to suffer similarly. Interest from holding capital
income (our ‘wealth’ indicator) generally reduces the risk of mortality but increases the
risk for mortality for young men and women in their early 30s. The relationship between
income source and mortality weakens as people age.

Table IV. Five-year age group mortality ratios for the 5 income sources (males).

Age band Sickness Welfare Earnings Pension
Capital
interest

20–24 6.99 1.65 0.92 8.36 1.05
25–29 6.40 1.50 0.72 11.63 1.23
30–34 6.04 1.49 0.62 9.92 0.67
35–39 4.62 1.51 0.58 9.69 0.79
40–44 4.10 1.49 0.60 7.18 0.84
45–49 3.88 1.64 0.61 5.31 0.57
50–54 3.37 1.42 0.65 4.20 0.66
55–59 2.64 1.29 0.63 3.18 0.67
60–64 1.75 0.91 0.59 1.96 0.73
65–69 0.96 0.54 0.46 1.16 0.57
70–74 0.38 0.67 0.43 0.91 0.76
75–79 0.85 1.05 0.37 0.93 0.80
80–84 1.21 0.78 0.92 0.90
85–89 0.24 0.80 0.92 0.91
90–94 0.35 0.72 0.94 0.95
95–99 0.33 0.97 0.93
100þ 0.89 1.03 0.73

Note: Sickness, welfare, earnings, pensions and capital interest: Ratios under 1 indicate a
protective effect, over 1 a detrimental effect from that income source, for each age band.
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Further discussion of income source

Little previous work has considered income source, especially in the way presented here,
thus some of the findings merit further discussion. Many studies have considered
economic status and unemployment and so we can use their findings as a guide
to interpreting part of what we see in this study to be the trends by income source.
The following questions are considered: Firstly why pensions as well as sickness benefits

Table V. Five year age group mortality ratios for the 5 income sources (Females).

Age band Sickness Welfare Earnings Pension
Capital
interest

20–24 10.73 1.16 0.78 14.35 0.61
25–29 6.24 1.20 0.94 15.49 0.79
30–34 5.13 1.08 0.82 13.19 1.64
35–39 4.91 1.21 0.77 9.10 0.91
40–44 4.86 1.12 0.76 6.29 1.11
45–49 4.27 1.05 0.80 4.21 0.69
50–54 3.72 0.96 0.75 3.29 0.91
55–59 2.91 1.00 0.73 2.64 0.92
60–64 2.05 0.82 0.65 1.86 0.82
65–69 0.97 0.59 0.45 1.21 0.69
70–74 0.13 0.85 0.37 0.94 0.78
75–79 0.64 0.94 0.33 0.95 0.84
80–84 0.43 0.94 0.94 1.00
85–89 0.82 0.95 0.94
90–94 0.75 0.98 1.00
95–99 0.87 0.99 0.97
100þ 0.57 1.01 0.99

Note: Sickness, welfare, earnings, pensions and capital interest: Ratios under 1 indicate a
protective effect, over 1 a detrimental effect from that income source, for each age band.
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Figure 4. The relative ratio of dying by income source by five-year age groups for men (log scale).
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are such strong predictors of mortality; secondly why welfare payments have different
associations with mortality risk for men and women; thirdly why earned income appears
to be so beneficial (and particularly for people who have passed the statutory retirement
age); and finally why holding substantial wealth (such that an income is earned through
interest from it) is not always beneficial. Definitive answers are beyond the scope of this
paper; here we simply draw attention to some salient issues.

Until the age of 65, receipt of a pension or sickness benefit indicates a high relative risk
for mortality (over a ten fold higher risk for those under age 35). Both sources are
indicators of ill health pre-retirement in Sweden, where, due to a recent reclassification,
an early pension is invariably drawn due to poor health unlike elsewhere, for example the
UK, where early retirement is more often for leisure purposes and enabled by affluence.
This must be taken into account when noting the very high risks for those with pensions
under 40.

For men, income from welfare increased the risk of dying until the age of 60.
For women there was not a clear pattern. This might imply that being on welfare has —
on average — a different meaning for men and women (Statistics Sweden, 2004) and of
course general social and health trends in Sweden and Scandinavia need to be born in
mind (Åberg Yngwe et al., 2003; Andersson, 2000; Bergmark & Palme, 2003; Gustafsson
& Palmer, 2002; Keskimäki 2003; Martikainen et al., 2001). Women are much more
likely to be living on welfare payments if they do not have a partner, especially if they
have small children rather than because they are sick. Reverse causality may also be an
issue: Long-term welfare receivers, in particular, may not be earning due to addiction or
psycho-social health problems, which also increase the chances of dying.

Earned income had a protective effect for all ages and sexes. As an example, a
35-year-old woman earning twice the median income has the expected mortality rate of
a 21-year-old woman earning the median income. Her income, in effect, is associated with
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Figure 5. The relative ratio of dying by income source by five-year age groups for women (log scale).
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her having the same life expectancy as a woman 14 years younger on a median income.
Work may have a protective effect through psychosocial mechanisms such as providing
meaning, increased control, self-esteem and social networks. On the other hand, not
working may increase feelings of shame, incompetence and disconnectedness from the
rest of society and make available more time to engage in risky activities (even, perhaps
especially, for the very rich who do not have to work and who can live on capital incomes
alone). Naturally, just as pensions and sick pay are markers for poor health, being in a
position to work is a marker for good health.

We found that earned income is most beneficial to 75-year-old men and 70-year-old
women (but not older). If you can retire late — but not too late — it is protective against
mortality; however, studies conducted in the UK have found that earned income at older
age groups is not good for mortality (Dorling & Gunnell, 2003). Possibly the welfare state
in Sweden means that older people work for positive benefits rather than as a necessity as
happens elsewhere. If this is the case it has wide-ranging and interesting implications as
worldwide the 1940s baby boom cohort approaches imminent mass retirement and the
mid-1960s cohort begins to contemplate the possibility of early retirement (if only mainly
amongst the richer social groups in only more affluent countries). In a country with a well
thought out welfare system, such as Sweden, working later in life can be a choice, not a
necessity and so can be beneficial.

It might be expected that capital income, or wealth, would always have a protective
effect because it provides extra income without effort and presumably, wealth indicates
long-term financial security. However, for young men and women up to their early 30s
it appeared to have the reverse effect, albeit slight. Why should high capital income be
linked with higher mortality? Although the absolute numbers are small, the trends suggest
a difference in cause of death, as previously alluded to, amongst the most well off younger
age categories, towards riskier lifestyles. Thus are the risky lifestyles of the young and rich
distorting mortality statistics? Men who died aged 25–29 received 2.3 times more
unearned income compared to men with the same total income of the same age. For these
young people capital income is likely to be inherited rather than self-produced. Indeed a
small minority of women in their 30s may similarly be benefiting from their husband’s
capital income rather than their own. Thus in a society where the welfare state reduces the
importance of one’s own sources of income, being in the highest income decile may be
hazardous to health at a young age and in middle age for women due to the mechanisms
that place people in that income bracket.

Conclusions, policy implications and limitations

In this paper we have made use of individual level data to explore how income is linked to
mortality. The first issue was to examine the nature of the relationship between income
deciles and mortality in Sweden. We find that, despite redistributive welfare policies,
there is a strong relationship between income and health between the ages of 35 and
65 for men and a weaker link between the ages of 30 and 80 for women. The poorest
deciles are disadvantaged more than the richest deciles are advantaged. Thus a more
redistributive policy, even in Sweden, would be beneficial overall for longevity.
Our findings give weight to fiscal policy initiatives that attempt to redistribute income
to reduce premature mortality further. These results confirm previous findings from
ecological studies.
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The second issue addressed was the implications of source of income for mortality.
Our main finding was that all sources of income, other than earned income, could in some
circumstances be prejudicial to longevity. This may explain why there is still such a strong
relationship between income and mortality in a country with a strong welfare state — even
though the poor receive benefits from the welfare state to cover their material needs their
income source is less beneficial than if they were working (or could work, or if benefits
were partly received through paying lower or negative taxes associated with some earned
income). Providing valued activities for all citizens should be a priority for the Swedish
government in addition to looking after material needs. This provides some support for
the psychosocial hypothesis. All sources of income were not equal in their benefits to
health as the neomaterialist hypothesis would suggest. However, the psychosocial
hypothesis would imply that wealth, as well as earned income, would be beneficial and
never detrimental.

Empirical results from much previous literature would also suggest that higher wealth
would be beneficial to health. In general this was the case. However, young people
receiving high capital income (our wealth indicator) were at a higher risk of mortality.
Wealth does not equal happiness (Clark & Oswald, 2002; Hartog & Oosterbeek, 1998;
Jencks, 2002; Layard, 2005; Lear, 1988; Oswald, 1997; Smith, 1759)! Were the state to
tax wealth and redistribute it to young people in greater need, the health effects of that
money would, of course, be not only generally positive but far greater in aggregate effect
for everyone — not just the poor. In this way our study may help explain partly why very
recent new work suggests that the rich also suffer where there is inequality.

Furthermore, it is known that the lifestyles of at least the moderately wealthy tend to be
at least partly adopted by the poor a generation later (Mitchell, Dorling, & Shaw, 2000).
If this were to occur in the future then there could be an increase in the prevalence of
relatively high mortality rates of currently experienced by affluent young Swedes with
more time for recreation than the population as a whole. Thus an action that can be taken
now to curtail the excesses of the rich may be beneficial in the future — even in a country
with relative inequalities as low as in Sweden.

There are limitations to our study. We must stress that the descriptive analysis
presented here simply explores the nature of the relationships between income (of various
types) and mortality risks, but crucially cannot identify causal mechanisms. We can only
simply point towards areas worthy of further investigation in this regard and show that
there almost certainly must be very strong biological mechanisms being prompted,
mediated or repressed through factors associated closely with these social inequities.

We are aware of ill health contributing to, or influencing income. We took income data
from 1995, examining individuals who died from 1996 to 1999. Ideally we would have
liked to have examined income data from earlier in an individual’s life or total lifetime
earnings, but unfortunately we only had access to income data from 1995 onwards.
A further limitation concerns the relationship between individual and household income.
Our results suggest that this may be particularly pertinent for women. We only examined
individual income; however, there is strong evidence to suggest that an individual’s risk of
mortality can be mitigated by access to household income or indeed wider family income
and wealth resources.

Of course this is our first investigation of one of the richest health and income data
sets available. In future it should be possible to investigate, for example, the higher
mortality among young people and richer middle-aged women in more depth.
The context of individuals’ lives is increasingly found to be of importance: the
relationship between income and health has been found to be related to geography and
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ethnicity (Barnett, Moon, & Kearns 2004) among many other factors, and for each cause
of death a complex social, economic and biological story can be told. In Sweden, in
common with other countries, the polarisation of the benefit dependents from the rest of
the population has been coupled with increased residential segregation by income and
ethnicity (Andersson, 2000). Further work might usefully examine local geographical
differences using, for example, multilevel modelling techniques. Associated to this is
investigating the psychological effect of (high or low) relative income when compared to
a neighbourhood norm. We are also keen to investigate the possible effect on overall
life-expectancies assuming all the population in the future were to adopt the health status
of the most wealthy decile, with consequential potential benefits to older parts of society
(and potential future harm to the young).

Obviously the generalisability of these findings depends on the extent to which the
Swedish evidence can be extrapolated to other countries, cultures and contexts. We have
found the same general patterns as observed in a large number of less comprehensive or
aggregated studies from other countries (Daly, Duncan, Kaplan, & Lynch, 1998; Deaton,
2002; Deaton & Paxson, 2001; Fiscella & Franks, 1997, 2000; Hart et al., 1995; Judge,
1995; Judge, Mulligan, & Benzeval, 1998; Kirby, 1999; Lynch et al., 2001; Lynch, Harper,
& Davey Smith, 2003; Mare, 1990; Mellor & Milyo, 2000, 2001; Menchik, 1993; Porta
et al., 2002; Schalick et al., 2000; Wagstaff & van Doorslaer, 2000; Whitehead et al., 2000;
Wilkinson, 1994; Wolfson et al., 1993) which provides reassurance. Our finding that
income is still so relevant to health in one of the most equal countries in the world is an
indicator that this issue is potentially of even greater consequence in the more inequitable
countries for which such data is not so readily available.

Summary

Given high-quality individual level national population data, one can produce easily
interpretable statistics to illustrate how income level is closely related to mortality rate and
how access to income reduces premature mortality levels. When income was
disaggregated by source, what is counted as earned income was found to be most
protective and wealth (measured through capital sourced income) appeared to be
damaging at young ages (especially for men) but protective at older ages. Analysing full
population tax linked individual data, rather than the results of self-completed voluntary
social surveys, reveals an extent of inequalities in mortality which are unlikely to be an
artefact of method.
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