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ABSTRACT

Objective We investigate recent trends in income
inequalities in mortality and the shape of the association
in Sweden. We consider all-cause, preventable and non-
preventable mortality for three age groups (30-64, 65-79
and 80+ years).

Design and setting Repeated cross-sectional design
using Swedish total population register data.
Participants All persons aged 30 years and older living
in Sweden 1995-1996, 2005-2006 and 2016-2017 (n=8
084 620).

Methods Rate differences and rate ratios for all-cause,
preventable and non-preventable mortality were calculated
per income decile and age group.

Results From 1995 to 2017, relative inequalities

in mortality by income increased in Sweden in the

age groups 30—64 years and 65—79 years. Absolute
inequalities increased in the age group 65-79 years.
Among persons aged 80+ years, inequalities were small.
The shape of the income—mortality association was
curvilinear in the age group 30-64 years; the gradient
was stronger below the fourth percentile. In the age group
65-79 years, the shape shifted from linear in 1995-1996
to a more curvilinear shape in 2016—2017. In the oldest
age group (80+ years), varied shapes were observed.
Inequalities were more pronounced in preventable
mortality compared with non-preventable mortality. Income
inequalities in preventable and non-preventable mortality
increased at similar rates between 1995 and 2017.
Conclusions The continued increase of relative (ages
30-79 years) and absolute (ages 6579 years) mortality
inequalities in Sweden should be a primary concern for
public health policy. The uniform increase of inequalities
in preventable and non-preventable mortality suggests
that a more complex explanatory model than only social
causation is responsible for increased health inequalities.

INTRODUCTION

Inequalities in mortality have been observed
in Sweden for the last 50 years' and reducing
them has been on the political agenda for
more than 30 years.” Yet, income-based
inequalities in mortality increased substan-
tially in Sweden during the 1990s and the early
2000s.>° Similar trends have been observed
in other Nordic countries’” ® and during the
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Strengths and limitations of this study

» Total population register data allow for descriptions
of trends that are representative of the population,
including older persons.

» By analysing all-cause, preventable and non-
preventable mortality, we can speculate about the
causes behind increased health inequalities.

» No information in the population registers on per-
sonal characteristics and behaviours limits further
investigation of individual-level mechanisms.

2010s, social inequalities in life expectancy
continued to increase in Sweden.” ' Less
is known about recent trends in the shape
of the income-mortality association, and
whether mortality in any specific part of the
income distribution contributes to widening
social inequalities in mortality.

A multitude of interrelated and complex
processes that occur as intertwined processes
across the life course contribute to the asso-
ciation between income and health."' '* The
most obvious processes are those related to
social causation, such as poor material condi-
tions,"” reversed causation pathways where
health impedes the ability to fully partici-
pate in the labour market, and thus nega-
tively affects a person’s income,'* and various
health behaviours, for example, smoking and
alcohol consumption.'” In addition, personal
characteristics that are important to succeed
on the labour market, both cognitive and non-
cognitive, confound the association between
income and health.'® '7 All these processes
contribute to the often found non-linear
association between income and health;
the gradient tends to be stronger at lower
incomes and weaker at higher incomes.” '’

Income and other socioeconomic assets
have been suggested to be flexible resources
that can be used to avoid health risks and
to mitigate consequences that follow health
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problems. This is at the core of the theory of funda-
mental causes that posits that resources are potentially
beneficial for health no matter what specific health
risks are prevalent in a given context at any given point
in time.”' * However, health risks can only be actively
avoided or mitigated when knowledge on how to do
so is available; attempts to test the fundamental causes
theory have been made by categorising causes of death
according to how preventable they are. If socioeconomic
position is in any way causally related to mortality, then
deaths from causes that are less preventable should
exhibit a smaller socioeconomic gradient and causes
that are considered more preventable should exhibit a
larger socioeconomic gradient. In support of the theory,
studies often find stronger social gradients in prevent-
able causes of death.” *

The relationship between income and mortality
changes across the life course,” and the importance of the
contributing processes may change as the individual ages.
For example, exposure to poor socioeconomic conditions
during childhood and working life possibly has lasting
effects on health throughout the life course.”” Studies
that have examined the association between income and
mortality in different age groups have generally found
smaller relative inequalities in old ages compared with
young ages.” * Fewer studies have examined absolute
inequalities in different age groups, however, those that
do generally find persistent or widening absolute inequal-
ities in older age groups,” ** except among the oldest
old (85 years and over) where income inequalities in
mortality have been shown to converge.*

Diverging trends between absolute and relative
measures of inequality are commonly observed.” Both
absolute measures (eg, rate differences) and relative
measures (eg, rate ratios) tend to be sensitive to the prev-
alence of the outcome. This makes it difficult to compare
inequalities in mortality across groups with large differ-
ences in absolute level of mortality. For example, when
overall mortality is reduced in a population, relative
inequalities tend to be stable or increase, while absolute
inequalities tend to decrease.”® Due to these properties,
it has been suggested that both relative and absolute
measures of health inequalities should be reported.* *
Yet, King et al® showed that of studies on health inequal-
ities published in public health journals in 2009, only 7%
reported both absolute and relative measures while 88%
only included a relative measure.

Based on previous evidence, we expect that the income-—
mortality gradient has continued to widen since the 1990s
and 2000s.*>7? Moreover, previous studies that examined
trends in the income-mortality association primarily
focused on working-age populations, therefore, we do
not know whether the development has been similar
among older persons. Finally, if income-based inequal-
ities in mortality are widening due to increased social
causation or social selection, we expect that this increase
is mainly driven by mortality from causes that are consid-
ered preventable.

Aim

In this study, we investigate the development of the
income-mortality gradient in 1995-1996, 20052006 and
2016-2017 in Sweden in three age groups (30-64, 65-79
and 80+ years). More specifically, we aim to investigate: (1)
how the income-mortality gradient has changed between
1995 and 2017; (2) if this change has predominantly
occurred in any specific part of the income distribution;
(8) if changes have been similar in all age groups; and (4)
whether the development has been similar for causes of
deaths that are more preventable versus less preventable.
We assess mortality inequalities between income groups
using both absolute and relative measures.

METHODS

Data and participants

The data used in this study were compiled from various
Swedish population registers and included the total
population above age 30 years who were living in Sweden
during the years 1995-1996, 2005-2006 and 2016-2017.
In total, 8 084 620 persons were observed across these
three time periods. Many individuals were observed at
more than one time point and the total mid-year popu-
lations used for calculating death rates numbered 17 044
027 observations (see table 1).

Patient and public involvement

The population register data used in this study are
collected for use in official statistics and figures and for
administrative purposes. We did not involve patients or
the public in the design, conduct, reporting or dissemi-
nation of our research.

Statistical analyses

All-cause mortality was measured by age-standardised
mortality rates (ASMRs) per 100 000 person-years using
the 2013 European Standard Population.37 Age standard-
isation was performed to lessen the effect that changes in
the age structure might have had on the income-mortality
association between measurement points. ASMRs were
calculated for three periods in 2-year intervals (1995—
1996, 2005-2006 and 2016-2017), for three age groups
(30-64, 65—79 and 80+ years) and by income deciles. We
repeated the analysis using the same age categories but
without applying age standardisation, observing similar
patterns (results not shown).

We classified causes of death as either preventable or
non-preventable. This classification was adopted from
Mackenbach et a* and was similar to the classification
that Phelan et a*® used for testing the fundamental causes
theory. The International Classification of Diseases (ICD)
codes for this procedure are presented in online supple-
mental table 1.

Income was measured by the average equivalent dispos-
able household income over 5 years and was divided
into decile groups based on the income distribution
within each age group (30-64, 65-79 and 80+ years). The
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Table 1 Population and number of deaths 1995-1996, 2005-2006 and 2016-2017 by age group (n=8 084 620)
1995-1996 2005-2006 2016-2017
Age Mid-year Deaths Mid-year Deaths Mid-year Deaths
population population population
30-64 3702 509 23795 4016 345 23 283 3976 011 16 537
65-79 1141 894 62 512 1084 292 48 124 1502 422 48 335
80 and over 461 743 97 330 539 130 107 620 619 681 112 767
Income Age Average yearly income 1990- Average yearly income 2000- Average yearly income
percentile 1994 2004* 2011-2015*
30-64 143.8 156.0 194.1
20% 65-79 115.5 131.6 166.3
80 and over 93.5 109.1 139.6
30-64 185.3 211.9 284.8
50% 65-79 151.7 179.9 254.2
80 and over 109.6 131.7 172.2
30-64 241.8 285.8 397.1
80% 65-79 206.5 256.6 391.6
80 and over 142.8 178.3 244.0
Age Gini 1990-19941 Gini 2000-2004t Gini 2011-2015t
Total 0.213 0.247 0.297
30-64 0.196 0.235 0.277
65-79 0.212 0.249 0.324
80 and over 0.179 0.206 0.263

*Swedish krona in thousands, adjusted for inflation with 2015 as index year.
TGini coefficients were calculated for the 4-year average equivalised income with no top coding.

average was measured for the 5 years preceding mortality
follow-up (eg, for mortality measured in 1995-1996,
income groups were derived from the average equiv-
alent disposable household income during the years
1990, 1991, 1992, 1993 and 1994). Measuring the average
income over 5 years reduces the impact of short-term fluc-
tuations in income that might occur during 1 year and
lessens the impact that health complications can have on
employment and income in the year preceding death.”™
To make income comparable across different household
compositions, disposable household income was divided
by the square root of number of household members.
Income inequalities in mortality were assessed on a rela-
tive and an absolute scale by comparing mortality in the top
and bottom three income deciles to the total mortality within
each age group. The relative difference was assessed by the
ratio between the top or bottom three income deciles with
the total mortality in the same group. Both the ratio and the
natural logarithm of the ratio are presented to ease the inter-
pretation of the non-symmetrical properties of the ratio scale
above and below 1. The absolute difference was assessed by
the difference in number of deaths per 100 000 person-years.
Locally estimated scatterplot smoothing (LOESS)
was used to smooth the data in the visual presentations
of mortality by income deciles.” The LOESS method
is non-parametric and fits multiple regressions that are

weighted toward the nearest neighbour observation. The
underlying data and non-smoothed plots are presented in
online supplemental table 2 and figure 1.

Sensitivity analyses showing the shape of the income-
mortality association using finer age categories (b-year
groups) (online supplemental figure 2) and stratified by sex
were performed (online supplemental figures 3 and 4).

RESULTS
Table 1 presents descriptive statistics for the analytical sample
in this study. In total, 8 084 620 individuals contributed with
17 044 027 observations and 540 303 deaths during the study
period. Most observations in the data were in the age group
30-64 years and most observed deaths were in the age group
80+ years. Previous research and routine data collection of
incomes in Sweden have shown increased income levels and
inequality since the 1990s. These trends were observed in
the analytical sample; the Gini coefficient of the averaged
incomes between 1990 and 1994 was 0.213, and for incomes
between 2011 and 2015, the Gini coefficient increased to
0.297. An increase in income inequality was observed in all
age groups.

Figure 1A-C presents age-standardised death rates by
income decile for the years 1995-1996, 20052006 and 2016—
2017 in three age groups. To quantify the patterns seen in
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Figure 1 Age-standardised death rate by income decile in
1995-1996, 20052006 and 2016-2017 for persons aged (A)
30-64 years, (B) 65-79 years, and (C) 80+ years.

figure 1A-C, absolute and relative inequalities in death rates
are presented in table 2. In this table, mortality in the top
three and the bottom three income deciles are compared
against the total mortality within each age group.

A curvilinear pattern was observed in the age group
30-64 years (figure 1A). The curve flattened between
decile three and five, with an earlier and a more

pronounced inflection of the curve in 2016-2017
compared with 1995-1996 and 2005-2006. Between 1995
and 2006, the largest mortality reduction was seen above
decile four. In 2016-2017, mortality was reduced across
the complete income distribution. Absolute inequal-
ities in the age group 30-64 years were stable between
1995 and 2017, showing around 200 more deaths per
100 000 person-years in the bottom three income deciles
compared with the average mortality rate in the sample
(see table 2 age group 30-64 years). In the top three
income deciles, there were around 100 fewer deaths per
100 000 person-years compared with the average mortality
rate (see table 2 age group 30-64 years). The combina-
tion of an overall reduction of mortality and only a slight
decline of absolute inequalities resulted in an increase of
relative inequalities among those aged 30-64 years. Rela-
tive inequalities increased from 66% higher mortality
in the bottom three income deciles compared with the
average mortality in the sample in 1995-1996 to 104%
in 2016-2017. Similarly, the top three income deciles
showed 32% (1-0.68) lower mortality compared with the
average mortality in the sample in 1995-1996; this differ-
ence increased to 49% (1-0.51) in 2016-2017. Increased
relative inequalities were thus driven by changes in both
the upper and lower part of the income distribution.
Expressed on the logarithmic ratio scale, the estimates
showed that this increase was slightly larger in the upper
part of the income distribution.

A linear pattern in the income-mortality association
was observed for those aged 65-79 years in 1995-1996
(figure 1B). During 20052006 and 2016-2017, tenden-
cies towards non-linear patterns were observed: the
income-mortality gradient was stronger below income
decile four. Furthermore, in the age group 65-79 years,
mortality was reduced in all income deciles. The decrease
in the top three income deciles was 347 deaths per 100 000
person-years between 1995 and 2017 (658 -311), whereas
the corresponding reduction in mortality in the lowest
three income deciles was 197 (from 936 in 1995-1996 to
739 in 2016-2017). Consequently, both relative and abso-
lute inequalities increased substantially in this age group.
The bottom three income deciles showed an 18% higher
mortality rate compared with the average mortality rate
in the sample in 1995-1996; this difference increased to
55% in 2016-2017. Similarly, the top three income deciles
had a 17% (1-0.83) lower mortality compared with the
average mortality in 1995-1996; this difference increased
to 35% (1-0.65) in 2016-2017. The logarithmic ratio
scale confirmed that the relative increase of inequalities
was constant across the income distribution. Increased
inequalities in mortality among those aged 65-79 years
were thus driven by reductions in mortality that were
substantially larger in the upper part of the income distri-
bution compared with mortality in the lower part of the
income distribution.

In the oldest age group (aged 80+ years), the mortality
pattern across income deciles shifted during the study
period. In 1995-1996, a non-linear pattern was observed
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Table 2 Relative and absolute differences in death rate between the overall age-standardised mortality rate in each age group
and the age-standardised mortality rate in the top three and the bottom three income decile groups

Age-standardised death Ratio Log ratio Rate
Year Income group rate per 100 000 difference* difference differencet
Age 30-64
1995-1996 Bottom 30% 538 1.66 0.51 214
Top 30% 222 0.68 -0.39 -1083
Total 325
2005-2006 Bottom 30% 496 1.89 0.64 234
Top 30% 156 0.59 -0.53 -107
Total 263
2016-2017 Bottom 30% 387 2.04 0.71 198
Top 30% 97 0.51 -0.67 -93
Total 189
Age 65-79
1995-1996 Bottom 30% 936 1.18 0.17 142
Top 30% 658 0.83 -0.19 -136
Total 795
2005-2006 Bottom 30% 860 1.32 0.28 208
Top 30% 472 0.73 -0.31 -179
Total 652
2016-2017 Bottom 30% 739 1.55 0.44 261
Top 30% 311 0.65 -0.43 -167
Total 478
Age 80+
1995-1996 Bottom 30% 1396 1.09 0.08 111
Top 30% 1226 0.95 -0.05 -59
Total 1285
2005-2006 Bottom 30% 1206 1.03 0.03 85
Top 30% 1102 0.94 -0.06 -69
Total 1171
2016-2017 Bottom 30% 1043 1.11 0.10 103
Top 30% 866 0.92 -0.08 -74
Total 940

*Ratio difference between the total mortality and the three bottom/top income deciles.
TRate difference between the total mortality and the three bottom/top income deciles.

with a stronger gradient at low incomes, while in 2005-
2006, the income—mortality gradient was overall weaker
and more linear. In 2016-2017, again a non-linear
gradient was observed, which in figure 1C was somewhat
obscured by the large overall reduction in mortality in this
age group. A reduction in mortality occurred in the lowest
and the highest income decile groups between 1995 and
2006. In 2016-2017, mortality had decreased substantially
in all income decile groups. In the oldest age group, both
relative and absolute inequalities thus remained stable at
rather low levels during the entire observed period.
Table 3 presents differences in mortality rates between
the top three income deciles and the bottom three income

deciles compared with the average mortality in the sample
for preventable and non-preventable causes of death. In the
age group 30-64 years, relative inequalities were substan-
tially larger in preventable mortality compared with rela-
tive inequalities in non-preventable mortality. An increase
in relative inequalities occurred in both preventable and
non-preventable mortality between 1995 and 2017, driven
by changes across the whole income distribution. Similarly,
in absolute terms, inequalities were larger in preventable
mortality. Due to the large reduction of overall preventable
mortality, however, absolute inequalities in preventable
mortality decreased. In contrast, absolute inequalities in
non-preventable mortality did not change.
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Table 3 Relative and absolute differences in death rate between the overall age-standardised mortality rate and the age-
standardised mortality rate in the top three and the bottom three income decile groups by causes of death

Preventable mortality

Non-preventable mortality

Age- Age-
standardised standardised
death rate per Ratio Log ratio Rate death rate per Ratio Log ratio Rate
Year Income group 100 000 difference*  difference  differencet 100 000 difference*  difference  differencet
Age 30-64
1995-1996  Bottom 30% 302 1.73 0.55 127 237 1.58 0.46 86
Top 30% 112 0.64 -0.45 -62 110 0.73 -0.31 -41
Overall 175 150
20052006  Bottom 30% 281 1.98 0.68 139 215 1.79 0.58 95
Top 30% 79 0.56 -0.58 -63 77 0.64 -0.45 -43
Overall 142 120
2016-2017  Bottom 30% 192 2.14 0.76 102 195 1.96 0.67 95
Top 30% 43 0.48 -0.73 -47 54 0.54 -0.62 -46
Overall 90 100
Age 65-79
1995-1996  Bottom 30% 550 1.19 0.17 87 387 1.17 0.16 55
Top 30% 375 0.81 -0.21 -88 283 0.85 -0.16 —-49
Overall 463 332
2005-2006  Bottom 30% 489 1.38 0.32 134 370 1.25 0.22 74
Top 30% 238 0.67 -0.40 -117 235 0.79 -0.24 -62
Overall 355 297
2016-2017  Bottom 30% 385 1.66 0.51 153 354 1.44 0.36 108
Top 30% 132 0.57 -0.56 -99 179 0.73 -0.31 —67
Overall 232 246
Age 80+
1995-1996  Bottom 30% 779 1.07 0.07 50 617 1.1 0.10 61
Top 30% 703 0.96 -0.04 -26 523 0.94 -0.06 -33
Overall 729 556
2005-2006  Bottom 30% 597 1.02 0.02 12 609 1.04 0.04 23
Top 30% 541 0.93 -0.08 -43 561 0.96 -0.04 -25
Overall 584 587
2016-2017  Bottom 30% 450 1.12 0.11 47 593 1.10 0.10 55
Top 30% 352 0.87 -0.13 -51 514 0.96 -0.05 —24
Overall 403 538

*Ratio difference between the total mortality and the three bottom/top income deciles.
tRate difference between the total mortality and the three bottom/top income deciles.

In the age group 65-79 years, relative inequalities
were again larger in preventable mortality, however, the
difference in inequality between non-preventable and
preventable mortality was small in 1995-1996. This gap
grew during the observed period, and relative inequal-
ities in preventable mortality increased more than rela-
tive inequalities for non-preventable mortality. Absolute
inequalities were larger in preventable mortality in
1995-1996, 2005-2006 and 2016-2017 compared with
absolute inequalities in non-preventable mortality.
Despite reductions in mortality in both preventable and
non-preventable causes of death, absolute inequalities
increased in both groups.

In the oldest age group (80+ years), relative inequalities
were at similar levels for preventable and non-preventable

mortality. In 20162017, relative inequalities in prevent-
able mortality widened somewhat compared with previous
periods, this change was mainly driven by lower absolute
mortality in the upper part of the income distribution.
To test whether there were variations within the age
groups that we choose, we present crude death rates in
5-year age groups in online supplemental figure 2. In the
first seven 5-year age groups (30-64 years), the shape of
the association was similar to the extent that it showed
curvilinear associations at the three time periods across
similar income deciles. In the youngest age group (30-34
years), the association deviated somewhat compared with
the other age categories, with much stronger associations
in the lowest two income deciles and no association at
higher income deciles. In the age group that included the
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younger old (65-79 years), all 5-year age groups showed
more linear trends in 1995-1996 and 2005-2006, and
more curvilinear patterns in 2016-2017. Among those
aged 80 years and over, there were somewhat more varied
patterns, but with similar tendencies in all included 5-year
intervals.

Analyses stratified by sex are presented in online supple-
mental figures 3 and 4. As expected, mortality was lower
for women at all observed periods and income levels. In
the age groups 30-64 years and 65-79 years, the overall
shape of the associations was similar. In the oldest age
group (80+ years), the shapes between men and women
were similar in 2005-2006 and 2016-2017. In 1995-1996,
the shape was somewhat more curvilinear for women
than for men.

DISCUSSION

The results of this study showed that relative inequali-
ties in mortality by income increased in Sweden in the
age groups 30-64 years and 65-79 years, and that abso-
lute inequalities increased in the age group 65-79 years
during the period from 1995 to 2017. Relative and abso-
lute inequalities in the oldest age group (80+ years)
were low but showed increasing trends that were driven
by increasing absolute inequality in the upper part of
the income distribution. The commonly observed curvi-
linear shape of the income-mortality association® ¥ *!
was most pronounced in the age group 30-64 years. In
the age group 65-79 years, the shape of the associations
shifted from linear in 1995-1996 to a more curvilinear
shape in 2016-2017. In the oldest age group (80+ years),
varied shapes were observed and in 1995-1996, the shape
was more curvilinear for women than for men.

Several studies have previously observed growing
income-based health inequalities since the early 1990s in
Sweden.”® Hederos et al’ examined how specific causes
of death contributed to life expectancy changes and
Mortensen et al studied the shape of the association in
four Nordic countries in 1995 and 2003. Fors et al’ showed
that income differences in life expectancy increased also
among older persons up to 2015. The current study
contributes to a more comprehensive understanding of
time trends in income inequalities in mortality. Using
more recent data than has been previously available,
we examine both absolute and relative inequalities in
mortality and present time trends in the shape of the
income gradient in different age groups, including older
persons.

Our results are consistent with previous research that
has found smaller relative health inequalities among older
persons compared with younger age groups.” *” During
the study period, however, relative income inequalities in
mortality in the age group 65—79 years increased substan-
tially and were in 2016-2017 more similar to the levels in
the age group 30-64 years than they were in 1995. Fewer
studies have examined trends in absolute inequalities in
mortality. Our results showed that in 1995-1996, absolute

income inequalities in mortality were largest among
persons aged 30-64 years. This changed in 2016-2017,
absolute inequalities were at this time by far largest in the
age group 65-79 years. These results show that health
inequalities in Sweden persist in older ages, and, if these
trends continue, future cohorts of older persons will expe-
rience similar or even higher levels of health inequalities
compared with working-age persons.

Age variations in the shape of the income-mortality
gradient highlight the importance of considering age-
specific processes. These are shaped by age-stratified
institutions that individuals age in and out of, such as
the educational system, the labour market, and the tax
and pension systems. The organisation of these institu-
tions may have consequences for the functional form
of the income-mortality association, in part since it
affects income inequality. The distribution of income is
an important component in the income—mortality asso-
ciation. We observed substantial increases in income
inequality measured by the Gini coefficient in all age
groups. Increased income inequalities in Sweden have
been driven by higher top incomes* and in the 2000s
by stagnation of benefits and reduced taxes on earnings
that led to a growing gap between insiders and outsiders
on the labour market.” The latter changes are inten-
tional consequences of political decisions. Several earned
income tax credits were introduced between 2007 and
2019 (jobbskatteavdrag) as activation measures, which
meant that income from work was taxed significantly
lower than other types of incomes, including pensions.
Moreover, the universal guaranteed pension, distributed
to persons with no or low earnings during their working
life, is indexed to prices, unlike the major earnings-
related pensions which are indexed to the ‘real growth’.

Among older persons who aged into retirement during
the late 1990s and 2000s, this was reflected by increased
income inequalities and growing relative poverty rates,
which may have contributed to the growing income-—
mortality gradient that we observed in the age group
65-79 years in two different ways. First, the growing
income differences between insiders and outsiders on the
labour market are likely to have disproportionally affected
the finances of people with poor health and traits asso-
ciated with poor health, resulting in a larger clustering
of people with poor health at the bottom of the income
distribution. Second, to the extent relative poverty has a
negative causal effect on health, the increased rates of
relatively poor retirees may have aggravated these health
inequalities further. Along these lines, the increasing
income inequalities among working-age adults and older
persons suggest that the distribution of pension incomes
may be increasingly important for health inequalities as
current and future cohorts enter retirement.

We observed the income—mortality gradient in both
preventable and non-preventable mortality; however,
consistent with previous research, the gradient was more
pronounced in preventable mortality.” **** Between 1995
and 2017, income inequalities in mortality increased for
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both preventable and non-preventable causes of deaths
in the age groups 30-64 years and 65-79 years. If social
causation or social selection was the main driver for the
increased inequalities in mortality that were observed, we
would expect a larger increase in inequality in prevent-
able mortality, based on the hypothesis that socioeco-
nomic resources can be more effectively used to protect
individuals against causes of death that can be prevented.
The results on the income gradient in preventable and
non-preventable mortality, therefore, suggest a more
complex explanatory model where social causation,
social selection and health selection may all contribute to
increased health inequalities.""

Population register data do not offer direct measure-
ments of respondents’ behaviours and subjective assess-
ment of their situation. This limits further investigations
on how specific mechanisms influence the income-—
mortality association, such as health behaviours or
cognitive abilities. We tried to overcome this by dividing
mortality into preventable and non-preventable causes of
death, however, the conclusions that we can draw from
these results are limited to only speculating what the
underlying mechanisms might be.

CONCLUSIONS

The reduction of health inequalities has been on the
Swedish political agenda for more than 30 years.”
Contrary to this goal, the results from this study showed
that in all age groups except among those aged 80+ years,
relative inequalities increased over the last 30 years with
no indication of slowing down. One argument against a
sole focus on relative inequalities is that they tend to be
stable or increase when overall rates of morbidity and
mortality are reduced in a population.”® It has there-
fore been suggested that absolute measures of inequality
are better metrics to focus on in contexts of declining
mortality rates.** * We showed that absolute inequalities
declined only slightly in the age groups 30-64 years, were
stable among persons aged 80+ years and increased in the
age group 65-79 years. In terms of health inequalities,
this development can hardly be considered a success.
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