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ABSTRACT

Background Reducing inequalities in health is a great
challenge for public health, but how relative and
absolute inequalities in mortality respond to changes in
mortality by socioeconomic group is not well understood.
Methods We derived arithmetically what combinations
of changes and starting levels of mortality by
socioeconomic group produce narrowing, and what
combinations produce widening of relative and absolute
inequalities in mortality. We then determined empirically
how often these scenarios actually occur with data on
inequalities in cause-specific mortality in five European
countries spanning four decades (1970-2010).

Results Changes in the rate ratio depend exclusively on
the ratio of relative mortality change between
socioeconomic groups, whereas changes in the rate
difference depend on whether the ratio of relative
mortality change between socioeconomic groups is
larger or smaller than the rate ratio. This implies that, in
case of declining mortality and faster relative mortality
decline in higher socioeconomic groups, the rate
difference will increase until the rate ratio becomes equal
to the ratio of relative mortality decline, but will then
start to decline. In the most common scenario in our
data set (starting rate ratio above 1.00 and faster
relative mortality decline in higher than lower
socioeconomic groups), the rate ratio indeed always goes
up but the rate difference goes down in about half of all
cases, sometimes after a period of growth.
Conclusions A narrowing of absolute inequalities
occurs under a wider range of conditions than a
narrowing of relative inequalities in mortality.

INTRODUCTION
Reducing inequalities in health between socio-
economic groups is recognised worldwide as one of
the greatest challenges for public health.! ? In
response, international agencies like the WHO and
some individual countries have set quantitative
targets for reducing these inequalities, for example,
by 25% in 2020.>~ The WHO Commission on
Social Determinants of Health has even called for
completely ‘closing the gap in a generation’.!
Unfortunately, real-life trends in health inequal-
ities do not suggest that these ambitions are going
to be achieved soon. The health outcome for which
trends in inequalities can be assessed with some
reliability is mortality, and almost all reports
suggest that inequalities in mortality have widened
instead of narrowed.®™'® It has only recently been
noted that while relative inequalities in mortality
have universally increased, trends in absolute
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inequalities have been more heterogeneous, with
inequalities going down in some countries.'”

This divergence between trends in relative
inequalities (as measured by, eg, rate ratios of mor-
tality comparing lower with higher socioeconomic
groups) and trends in absolute inequalities (as mea-
sured by, eg, rate differences of mortality) is not
completely understood. It is often explained by
pointing out that when mortality in the population
as a whole is declining, as it is in many countries, a
widening of relative inequalities will occur if rela-
tive (or percentage) declines in mortality are larger
among the higher than the lower socioeconomic
groups, while a narrowing of absolute inequalities
will occur if absolute declines in mortality are
larger among the lower than the higher socio-
economic groups.'”

However, this is only a superficial logic, because
the two types of changes are arithmetically depend-
ent on each other: the magnitude of an absolute
decline in mortality is the product of the magnitude
of the relative decline in mortality and its starting
level, so larger relative declines should under many
conditions also produce larger absolute declines.
The aim of this paper is to more precisely deter-
mine the arithmetical relationship between changes
in mortality by socioeconomic group, and changes
in the magnitude of relative and absolute inequal-
ities, and to specify the conditions under which
relative and/or absolute inequalities in mortality go
down.

Our analysis consists of two parts. First, we show
in a simple theoretical derivation what combina-
tions of changes in and starting levels of mortality
by socioeconomic group produce a narrowing, and
what combinations produce a widening of inequal-
ities in mortality. Second, we assess how commonly
these scenarios occur in real life. For this, we use
data on inequalities in cause-specific mortality in
five European countries spanning four decades
(1970-2010).

DATA AND METHODS

Data

The data that we used for illustrative purposes
came from five Western European countries:
Finland, Norway, England and Wales, France and
Italy (Turin). These five countries were selected
because they have data spanning 40 years, allowing
us to make reliable observations of changes over
time. Data from Finland and Norway covered com-
plete national populations, but data from England
and Wales and France were collected for 1% of rep-
resentative samples of the population, and data
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Theory and methods

from Italy were collected for the city of Turin only. Recent
national-level studies from Italy'® ' have found similar inequal-
ities in mortality as the study from Turin. All data were origin-
ally collected in the framework of a longitudinal mortality
follow-up of a population census, in which socioeconomic infor-
mation of the population-at-risk and of the deceased came from
the same source, that is, the census.

Socioeconomic status was indicated by highest level of
completed education.*® Education was classified according to the
International Standard Classification of Education (ISCED-97).2!
The categories used in this analysis were ‘no, primary or lower
secondary education’ (ISCED 0-2; ‘low’), ‘upper secondary and
post-secondary non-tertiary education’ (ISCED 3-4; ‘mid’) and
‘tertiary education’ (ISCED 5-6; ‘high’).

We studied all-cause mortality, four large cause-of-death
groups (cardiovascular disease, cancer, all other diseases and
external causes), and mortality from 10 specific causes of death
(ischaemic heart disease, cerebrovascular disease, lung cancer,
breast cancer, stomach cancer, colorectal cancer, prostate cancer,
a set of alcohol-related causes, road traffic accidents and suicide).
Specific causes of death were not available for France. A full over-
view of data sources, with total numbers of deaths and person-
years of observation, is given in web appendix table S1, and more
details can be found elsewhere (http:/www.demetriq.eu).

Analysis

All analyses were stratified by sex, and restricted to the ages
between 35 (40 in the case of Norway) and 79 years. Mortality
rates by educational level were age-standardised using the
European Standard Population,? and the age-standardised mor-
tality rates (ASMR) were used to calculate rate differences (RD)
and rate ratios (RR) between the lowest and highest education
group. We determined trends in ASMRs, RDs and RRs by con-
ducting a linear regression analysis with calendar year as the
independent variable. In order to determine whether changes in
ASMRs, RDs and RRs were monotonic, we also calculated per
cent per annum changes in mortality for each period between
two available observations.

In a first step of the analysis, we derived the arithmetic rela-
tionships between relative changes in and starting levels of mor-
tality by socioeconomic group, and changes in the magnitude of
relative and absolute inequalities. We then created eight differ-
ent scenarios for the development of relative and absolute
inequalities, based on two socioeconomic groups, various direc-
tions and magnitudes of mortality change for these two socio-
economic groups, various starting levels for the RR, and a
timescale of 40 years. The range of values used for these scen-
arios was taken from real-life data on socioeconomic inequalities
in mortality mentioned above. For simplicity, we excluded scen-
arios with opposite directions of mortality change in low and
high socioeconomic groups.

In a second step of the analysis, we determined the frequency
with which these scenarios occur in real life, and assessed to
what extent observed trends in inequalities in cause-specific
mortality in the five countries could be explained from the
arithmetic relationships identified in the first step.

RESULTS

Box 1 shows the derivation of the arithmetic relationships
between relative changes in mortality by socioeconomic group,
and changes in the magnitude of relative and absolute inequal-
ities. This analysis confirms that relative inequalities always
increase over time when relative declines in mortality are larger
in the higher than in the lower socioeconomic groups, or

when relative increases in mortality are smaller in the higher
than in the lower socioeconomic groups. However, changes in
absolute inequalities have a more complex arithmetic relation-
ship with relative changes in mortality by socioeconomic
group, and also depend on the starting levels of the RR. A nar-
rowing of absolute inequalities does not require relative
declines in mortality in the lower socioeconomic group to
exceed those in the higher socioeconomic group, but only
requires that the ratio of the relative mortality declines of the
higher versus the lower socioeconomic group is smaller than
the starting RR of their mortality rates. It therefore occurs
under a wider range of conditions than a narrowing of relative
inequalities in mortality.

Table 1 summarises the expected changes in relative and
absolute inequalities for eight scenarios: four with declining
mortality, and four with increasing mortality. The RR always
increases or decreases monotonically, but this is not true for
the RD. When mortality declines at different speeds in the
lower and higher socioeconomic groups, the RD will often
decrease or increase until a certain point and then turn its
course. This is due to the fact that changes in the RD partly
depend on the RR, so that when the latter reaches a certain
level the direction of change of the RD switches around. Such
an ‘arithmetic turning-point” occurs whenever the RR is equal
to the ratio of relative mortality decline in the high versus the
low socioeconomic group. When mortality increases at differ-
ent speeds in the lower and higher socioeconomic groups,
there is also one scenario in which the RD will not change
monotonically.

We illustrate the scenario which is most likely to occur in real
life (situation I.a of table 1) in figure 1. When the starting RR is
above 1 (higher mortality in the lower than in the higher socio-
economic group) and when the ratio of mortality decline in the
higher as compared to the lower socioeconomic group is above
1 (more decline in the higher than in the lower socioeconomic
group) but larger than the starting RR, the RD will first go up.
However, it will start to decline as soon as the ‘arithmetic
turning-point’ mentioned above has been reached, that is, when
the RR has become equal to the ratio of mortality decline in the
higher as compared to the lower socioeconomic group.
Non-monotonic trends for the RD can also be expected for
other combinations of starting RRs and declining mortality;
with increasing mortality, however, the possible occurrence of
non-monotonic trends is limited to the scenario of a starting RR
above 1 and more mortality increase in the higher than in the
lower socioeconomic group (situation Il.c of table 1).

In table 2, we have classified all changes in mortality by
socioeconomic group (here indicated by educational level) as
observed in our data set according to the eight scenarios men-
tioned in table 1. More detailed results can be found in web
appendix table S2. The majority of observations fall within cat-
egory La, that is, at the start, mortality is higher in the lower
than in the higher socioeconomic group, and over time relative
mortality declines are larger in the higher than in the lower
socioeconomic group. This scenario is commonly seen for
ischaemic heart disease, cerebrovascular disease, and lung
cancer among men. In these cases, the RR goes up over time,
but in about half of the cases the RD goes down. Inspection of
the underlying data shows that the RD goes down whenever
the ratio of mortality decline in the higher as compared to the
lower socioeconomic group is less than the starting RR or, in
other words, whenever the starting RR is high, or the differ-
ence in mortality decline between socioeconomic groups is
small.
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Box 1 Arithmetic relationships between changes in mortality by socioeconomic group, and changes in the magnitude of

relative and absolute inequalities

Definitions

M: Mortality rate

I: Lower SES

h: Higher SES

t: Time

RR: M|/Mh

RD: M|—Mj,

Agr—1: (M=M¢_1)IM;_

The rate ratio RR is a simple measure of relative inequalities, and the rate difference is a simple measure of absolute inequalities in
mortality between socioeconomic groups. Although we distinguish between two socioeconomic groups only, the reasoning can easily be
extended to three or more groups.

Change in mortality over time is captured by A, which is the relative change in mortality between t and t—1, expressed as a proportion of
the mortality at t—1. For illustrative purposes, time will be measured as (calendar) years, but any other measure of time will work as well.

Change in RR between t—1 and t is determined by:

RR; = M;/M 1

which is equivalent to t 1Le/Mhe (1)

- . RR; = (Ml,t71 + Ml,t71 X Al)/(Mh,t—1 S8 Mh,t71 X Ah) (2)
which is equivalent to

L RRe = (Mye1 x (T4 A1) /(M1 x (14 Ap)) 3)
which is equivalent to

RR, = RRe_1 x (1 4+A)/(1+A 4

therefore t -1 X ((T+4)/(1+ Ap)) (4)

RR; > RR._q1if : (1 4+ A)/(1 +Ap) >1 5

which is equivalent to ¢ et if s (14 A0/(1 4 Ap) (5)

RR, > RR._;ifA; > A, (or: RR, < RR._;ifA; < A;) 6)

Equation (1) is simply the definition of the rate ratio. Replacing the mortality rate at time t by the mortality rate at time t—1 plus the
absolute change in mortality between t—1 and t (which is given by the product of the relative change A and the mortality rate at time
t—1) gives equation (2). Simple calculus then leads to equation (4), which shows how the rate ratio at time t relates to the rate ratio at
time t—1. This is then used in equations (5) and (7) to specify the conditions under which the rate ratio at time t will be smaller or
larger than the rate ratio at time t—1.

Equation (6) specifies these conditions succinctly. The rate ratio will go up if the relative change in the lower socioeconomic group is
larger than the relative decline in the higher socioeconomic group. This means that when the change in both groups is positive, that is,
when mortality increases over time, the rate ratio will go up if the relative increase in the lower socioeconomic group is larger than the
relative increase in the higher socioeconomic group. Conversely, when the change in both groups is negative, that is, when mortality
declines over time as it mostly does, the rate ratio will go up if the relative decline in the lower socioeconomic group is smaller than the
relative decline in the higher socioeconomic group.

On the other hand, the rate ratio will go down if the relative change in the lower socioeconomic group is smaller than the relative
decline in the higher socioeconomic group. This means that when mortality declines over time as it mostly does, the rate ratio will only
go down if the relative decline in the lower socioeconomic group is stronger than the relative decline in the higher socioeconomic group.

Change in RD between t—1 and t is determined by:

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw elep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Aq paloslold

RD; = M;; — M 7
which is equivalent to ‘ b e 7)
L ) RD; = (Mp¢—1 + Mg X A)) — (Mpe1 + My 1 X Ay) (8)
which is equivalent to
L RD; = (M1 — My 1) + (M1 X Ap — My x Ap) 9)
which is equivalent to
RDe = RDe—1 + (M1 X A — My 1 X Ay) (10)
therefore
L . RD; > RD,_; if (Mlt—1 X A — Mpe_q X Ah) >0 (11)
which is equivalent to ’ '
RD; > RD,_; if (Ml,t—1 X Al) > (Mh,t—1 X Ah) (12)
Continued
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Box 1 Continued

The next steps depend on whether mortality is increasing or decreasing, that is, on whether A, is positive or negative. If A, is positive,
equation (12) is equivalent to

C . . RDt > RDt—1 if (Ml,t—1/Mh,t—1) > (Ah/Al) (133)
which is equivalent to
RD; > RD;_1if A, /A; < RR_y (or: RD; < RD;_qif Ay/A; > RR._4) (14a)
If mortality is declining, that is, A, is negative, equation (12) is equivalent to
o . RD; > RD; 1 if (Mjc—1 /My 1) < (An/4) (13b)
which is equivalent to
RD; > RD,_1 if A, /A; > RR_1 (or: RD; < RD._1 if A,/A; < RR._1) (14b)

Equation (7) is simply the definition of the rate difference. Replacing the mortality rate at time t by the mortality rate at time t—1 plus
the absolute change in mortality between t—1 and t (which is given by the product of the relative change A and the mortality rate at
time t—1) gives equation (8). Simple calculus then leads to equation (12), which shows how the rate difference at time t relates to the
rate difference at time t—1. This is then used in equations (13) and (14) to specify the conditions under which the rate difference at time
t will be larger or smaller than the rate difference at time t—1. Please note that equations (13) and (14) have two versions, depending
on the sign of the relative change A.

Equation (14a) specifies that under conditions of increasing mortality the rate difference will go up when the ratio of mortality
increase between the higher and the lower socioeconomic group is smaller than the rate ratio of the mortality rates between the lower
and higher socioeconomic groups. This means that the rate difference will go up even when the relative increase is stronger in the higher
than in the lower socioeconomic group, but only if the ratio of the two mortality increases stays below the rate ratio of their mortality
rates. If the ratio of the two mortality increases is larger than the rate ratio, the rate difference will decline.

For the more common cases where mortality declines, equation (14b) specifies that the rate difference will go up only if the ratio of
the relative mortality declines of the higher versus the lower socioeconomic group is larger than the starting rate ratio of their mortality
rates. As we saw above in equation (6), a larger decline in the higher than in the lower socioeconomic group will push the rate ratio up,
so that at some point the ratio of the mortality decline of the higher versus the lower socioeconomic group will inevitably become
smaller than the rate ratio of their mortality rates. At that point, the rate difference will no longer go up, but will start going down. In
other words, in case of declining mortality, with a faster mortality decline in the higher than in the lower socioeconomic group, the RD
will increase until the RR becomes equal to the ratio of mortality decline between high and low socioeconomic status.

The second most common scenario is characterised by a start- cerebrovascular disease among women in Italy (Turin). As could
ing RR below 1, and a faster relative mortality decline in the be expected, in these cases both the RR and the RD mostly go
higher than in the lower socioeconomic groups (L.b in table 1). down. Other scenarios are considerably less common, and
This scenario is often seen for breast cancer and cancer of the increasing mortality almost always pushes both RR and RD up
prostate. Here, both the RR and RD go up over time to some- as well.
times reach values above 1 (for the RR) and above 0 (for the As predicted by the arithmetic relationships mentioned above,
RD) at the end of the observation period. The third most changes in the RD are not always monotonic. Web appendix
common scenario is characterised by a starting RR above 1, and table S3 presents an inventory of all cases in our data set in
faster relative mortality decline in the lower than in the higher which an increase of the RD switches to a decrease, or vice
socioeconomic groups (I.c in table 1). This is commonly seen versa. In several cases, the ‘arithmetic turning-points’ explained
for stomach cancer, and also for ischaemic heart disease and above play a role: the faster relative decline of mortality in the

Table 1 Eight plausibly occurring scenarios in terms of starting levels of and relative changes in mortality by socioeconomic group

Change in
Start mortality Nr.  Change in RR Change in RD
Declining RR>1, RD>0  An<A<0 la  Rise Rise as long as RR<Ay/A,, then decline
mortality RR<1, RD<0  Ap<A<0 b Rise to values above 1, then further rise  Rise to values above 0, further rise as long as RR<A/A,, then decline
RR>1, RD>0  Ai<AL<0 l.c Decline to values below 1, then further Decline to values below 0, then further decline as long as RR > Ay/A,,
decline then rise
RR<1, RD<0  Ai<A,<0 I.d  Decline Decline as long as RR > Ay/A,, then rise
Increasing  RR>1, RD>0  A>A;>0 ll.a  Rise Rise
mortality RR<1, RD<0  A>A>0 ILb  Rise to values above 1, then further rise  Rise to values above 0, then further rise
RR>1, RD>0  A>A>0 Il.c  Decline to values below 1, then further Rise as long as RR > Ap/A,, then decline
decline
RR<1, RD<0  A>A>0 I.d  Decline Decline

Situations in which RD does not increase or decrease monotonically are presented in bold.
For simplicity, we ignore scenarios in which mortality declines in the higher socioeconomic group, but increases in the lower socioeconomic group (and vice versa).
RD, rate difference; RR, rate ratio.
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Rate Ratio and Rate Difference
theoretical example
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Figure 1 Monotonic increase of the rate ratio (RR), non-monotonic

change of the rate difference (RD) when mortality declines more in the
higher than in the lower socioeconomic group. Input data: starting
levels RR=2.0, RD=100 per 100 000. Mortality change A,=—3% per
annum, Ai=—1% per annum. In this situation, the RR increases
monotonically over time (as predicted by equation (6) in box 1), but the
RD, after increasing at first, starts to decline as soon as the RR
surpasses the value 3.0 (as predicted by equation (14b) in box 1).

higher socioeconomic groups pushes the RR up until it becomes
larger than the ratio of the two mortality declines, after which
the RD starts to go down.

We illustrate the latter scenario in figure 2. In Finland, ischae-
mic heart disease among higher and lower educated men has
declined since the mid-1970s, and because relative declines were
faster among the high educated than among the low educated,
the RR has gone up monotonically. However, the RD reached
its peak in the mid-1980s, when the RR surpassed the ratio of
mortality decline among the high as compared to the low edu-
cated groups. This was partly due to the fact that the latter
declined considerably over time, as the speed of mortality
decline among the low educated accelerated.

DISCUSSION

Some limitations

Several simplifying assumptions have been made in our arith-
metic analysis. For example, we distinguish between two socio-
economic groups only, thereby ignoring the fact that inequalities
in mortality usually express themselves in the form of a gradi-
ent, with mortality decreasing in a stepwise fashion between

A Mortality rates by education
Finland, ischemic heart disease, men
900 -
oW == High
@ 800 ;\
e
700
-y
£ 600 \\ \\
[=]
£ 500
-]
] \ \
3 400
s \ \
T 300 \ ~—
8
© 200
d)
é \
< 100
0 : : : : : : : :
1973 1978 1983 1988 1993 1998 2003 2008
B Rate Ratio and Rate Difference
Finland, ischemic heart disease, men
3.5 250
=== RR Ah/Al
/ \\ = RD
3.0
/ \ L 200
=
,% 2.5 g
[ £
% a
e 2.0 3
/ N r 150 2
1.5 / N\
1.0 T T T T T T T 100
1973 1978 1983 1988 1993 1998 2003 2008

Figure 2 Monotonic increase of the rate ratio, non-monotonic change
of the rate difference: Finland, ischaemic heart disease, men. (A)
Mortality among low-educated and high-educated men. (B) rate
difference (RD), rate ratio (RR) and Ap/A,.

lower and higher socioeconomic groups. However, our reason-
ing can easily be extended to three or more socioeconomic
groups, and the general relationships demonstrated in this paper
will hold for each single comparison between groups.

We have also ignored the possibility of differences in the
direction of mortality change between higher and lower socio-
economic groups. In our data set, such differences of direction

Table 2 Frequency with which eight scenarios occurred in five European countries, 1970-2010, and number of observations of increasing and

decreasing rate ratios and rate differences for each scenario

Number of observations (RR up/down; RD up/down)

Starting RR and RD Change in mortality Nr. Total mortality Large cause-of-death groupings Specific causes of death
Declining mortality RR>1, RD>0 Ap<A<0 l.a 9 (9/0; 4/5) 30 (30/0; 17/13) 30 (30/0; 11/19)

RR<1, RD<0 An<A<0 I.b 0 3 (3/0; 3/0) 19 (19/0; 19/0)

RR>1, RD>0 A<AR<O l.c 1 7 (0/7; 0/7) 10 (2/8; 2/8)

RR<1, RD<0 A<AR<O l.d 0 0 1 (0/1; 1/0)
Increasing mortality RR>1, RD>0 A>A>0 Il.a 0 0 4 (4/0; 4/0)

RR<1, RD<0 A>AR>0 IL.b 0 0 4 (4/0; 4/0)

RR>1, RD>0 Ap>A>0 Il.c 0 0 1 (0/1; 0/1)

RR<1, RD<0 Ap>A>0 I.d 0 0 0

Bold indicates RR or RD down.

Numbers in fourth column refer to scenarios mentioned in table 1. Total number of observations on total mortality is 10 (5 countriesx2 sexes), and on large cause-of-death groupings is
40 (5 countriesx2 sexesx4 cause-of-death groupings). Total number of observations for specific causes of death is less than 72 (4 countriesx2 sexesx9 causes) because of small number
problems for some causes in some countries (see web appendix table S2). Counts for categories l.a and I.b include the (uncommon) situations in which mortality among the high

educated declines, and that among the low educated increases.
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occurred in about 15% of all observations (see web appendix
table S2), so it may be worthwhile to extend our analysis to also
deal with these more complex scenarios.

Our data set covered five Western European countries only.
After the collapse of the Soviet Union, mortality in many
Central and Eastern European countries has increased, and
much more so for the lower than for the higher educated.”
This implies that the frequency of scenarios Il.a-d (table 2)
would have been higher if these countries had been included in
the analysis.

Interpretation

Researchers and policymakers do not agree on what measures
to use for monitoring progress towards reduction or elimination
of health inequalities, particularly on whether to use relative or
absolute measures of inequalities.”* *° Some of the arguments
pro and contra are arithmetic: one problem with relative mea-
sures of inequalities in mortality is that when ratios of mortality
go up, ratios of the reverse outcome (survival) will automatic-
ally go down, and vice versa, leading to diametrically opposed
conclusions.”® On the other hand, when overall mortality levels
fall, and relative inequalities remain the same, absolute inequal-
ities in mortality will automatically fall as well, without any
change in the socioeconomic distribution of risk factors for
mortality. What our analysis adds to these arithmetic arguments
is that absolute inequalities can, without changes in the speed
of mortality decline by socioeconomic group, start to decrease
as a result of what could be called an ‘arithmetic maturation
process’ (ie, as a result of the RR surpassing the ratio of the
relative mortality declines of the higher vs the lower socio-
economic group).

Whether one prefers to look at relative or absolute measures
of inequalities ultimately depends on one’s normative stand-
point.”” Using relative measures implies a strictly egalitarian
position, in which what matters is equality in itself, independ-
ent of other considerations such as the absolute rates of
disease for each group. Using absolute measures implies the
pragmatic view that absolute rates matter most for people in
lower socioeconomic groups, and that a smaller absolute mor-
tality excess is thus to be preferred even if it goes together
with a larger relative mortality excess. If one takes the latter
standpoint, it is good news that absolute inequalities decrease
under a wider range of conditions than relative inequalities.
The arithmetic presented in this paper also helps to under-
stand the narrowing of absolute, and concurrent widening of
relative, inequalities in mortality seen in several European
countries over the past decades.'”

Conclusions

A narrowing of absolute inequalities occurs under a wider range
of conditions than a narrowing of relative inequalities in mortal-
ity. Even without changes in the speed of mortality decline by
socioeconomic group, absolute inequalities can start to decrease
as a result of an arithmetic maturation process.

What is already known on this subject

It has been noted that relative inequalities in mortality usually
increase, whereas trends in absolute inequalities are more
heterogeneous, with inequalities going down in some countries.

What this study adds

» We derived arithmetically what combinations of changes
and starting levels of mortality by socioeconomic group
produce narrowing, and what combinations produce
widening of relative and absolute inequalities in mortality.

» Changes in the rate ratio depend exclusively on the ratio of
relative mortality change between socioeconomic groups,
whereas changes in the rate difference depend on whether
the ratio of relative mortality change between socioeconomic
groups is larger or smaller than the starting rate ratio.

» Absolute inequalities can, without changes in the speed of
mortality decline by socioeconomic group, start to decrease
as a result of an "arithmetic maturation process’, that is, as
a result of the rate ratio surpassing the ratio of the relative
mortality declines of the higher versus the lower
socioeconomic group.
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