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ABSTRACT

Background Across Europe, socioeconomic inequalities
in mortality are large and persistent. To better
understand the drivers of past trends in socioeconomic
mortality inequalities, we identified phases and potential
reversals in long-term trends in educational inequalities
in remaining life expectancy at age 30 (e30), and
assessed the contributions of mortality changes among
the low-educated and the high-educated at different
ages.

Methods We used individually linked annual mortality
data by educational level (low, middle and high),

sex and single age (30+) from 1971/1972 onwards

for England and Wales, Finland and Italy (Turin). We
applied segmented regression to trends in educational
inequalities in €30 (e30 high-educated minus e30
low-educated) and employed a novel demographic
decomposition technique.

Results We identified several phases and breakpoints
in the trends in educational inequalities in €30. The
long-term increases (Finnish men, 1982-2008; Finnish
women, 1985-2017; and Italian men, 1976—1999)
were driven by faster mortality declines among the
high-educated aged 65-84, and by mortality increases
among the low-educated aged 30-59. The long-

term decreases (British men, 1976-2008, and Italian
women, 1972—2003) were driven by faster mortality
improvements among the low-educated than among
the high-educated at age 65+. The recent stagnation of
increasing inequality (Italian men, 1999) and reversals
from increasing to decreasing inequality (Finnish men,
2008) and from decreasing to increasing inequality
(British men, 2008) were driven by mortality trend
changes among the low-educated aged 30-54.
Conclusion Educational inequalities are plastic.
Mortality improvements among the low-educated at
young ages are imperative for achieving long-term
decreases in educational inequalities in e30.

INTRODUCTION

In modern welfare states, people with higher socio-
economic status (SES) live longer than people with
lower SES.! Across Europe, these socioeconomic
differences in life expectancy and mortality are
large and have even increased in some countries
in recent periods'™ despite efforts to reduce them.
Our understanding of the determinants of past
trends is currently insufficient to fully grasp the
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Socioeconomic inequalities in life expectancy
are persistent and have been increasing over
time.

WHAT THIS STUDY ADDS

= The identification of different phases and
important breakpoint in past trends in
educational inequalities in life expectancy at
age 30 in England and Wales, Finland and Italy
(Turin).

= Finding out which age and educational
attainment groups have mainly driven the
phases identified in life expectancy inequality
trends.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Trends in educational life expectancy
inequalities are plastic and have not
unequivocally increased in all countries from
1972 0 2017.

= Trends in educational life expectancy
inequalities seem susceptible to socioeconomic
and health-related policies.

= Improving survival among young people
(30-49) with low educational attainment may
have the potential to reduce socioeconomic
inequalities in life expectancy in all three
countries studied.

trends in socioeconomic inequalities in life expec-
tancy and mortality.

Most of the previous studies on trends in socio-
economic inequalities in mortality in Europe have
analysed short periods of time.*” Moreover, in line
with the studies on short-term trends, the studies
on long-term trends in socioeconomic inequalities
in mortality primarily have examined the overall
trends from the first to the last observations,
without paying particular attention to trend breaks
or changes in between.' > 1" Furthermore, most of
these studies, including those that analysed trends
over a longer period,’ ® 11 18 have used data
aggregated over periods of 5 or 10years, instead
of data by a single calendar year. Overall, these
studies have shown increases in relative educa-
tional inequalities in all-cause mortality,” declines in
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absolute educational inequalities in all-cause mortality® '* and
increases in educational inequalities in life expectancy®*” for the
European countries they have studied.

Thus, regardless of whether they were examining shorter or
longer time periods, most of these studies were unable to accu-
rately identify different phases or reversals of past trends in
socioeconomic mortality inequalities. However, identifying such
shifts can improve our understanding of the underlying deter-
minants by allowing us to isolate sudden changes and particular
events from long-term changes. This could, in turn, provide clues
as to whether determinants that have a sudden effect (eg, sudden
policy changes), a time-varying effect (eg, the emergence of life-
style ‘epidemics’) or a more gradual effect (eg, changes in general
inequalities in society or opportunities for social advancement)
are more important.

Our objective was to identify different phases and potential
reversals in past long-term trends in socioeconomic inequalities

in remaining life expectancy at age 30 (e30). We were able to
identify these patterns because, in contrast to previous studies,
we obtained yearly mortality data by educational attainment
over a long period of time (from 1971/1972 onwards) for three
European populations representing liberal, social democratic
and conservative welfare regimes: England and Wales, Finland
and Italy (Turin).” In addition, we used a novel decomposi-
tion technique to assess the contributions of mortality changes
among the low-educated and the high-educated at different ages
to trends in educational inequalities in e30.

Data and Methods

We used all-cause mortality data by highest educational attain-
ment, sex, single age (30+) and single calendar year for England
and Wales (1972-2017), Finland (1971-2017) and Italy (Turin)
(1972-2019).
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Source data: ONS Longitudinal Study, Statistics Finland & Turin Longitudinal Study

Figure 1

Observed and fitted time trends in educational inequalities in remaining €30 (high minus low educational attainment) (in years) by sex

and country (England and Wales 1972-2017, Finland 1971-2017 and Italy (Turin) 1972-2019). Fitted time trend based on segmented regression. Solid
vertical lines represent the start of ‘faster’ increases in educational inequalities in €30, whereas dashed vertical lines represent the start of stagnating
increases or declines in educational inequalities in e30. Source data: ONS Longitudinal Study, Statistics Finland & Turin Longitudinal Study. *For Italy,
for the years strongly affected by a heat wave (1983, 2003 and 2015), we used the average life expectancy values (average of the values in the year
before and after) as input for the segmented regression. Compared with segmented regression based on the original time series, the main results did

not change. e30, life expectancy at age 30.
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These data stem from longitudinal follow-up designs in which
the date of an individual’s death is linked to his or her educa-
tional information up to 10 years earlier. For England and Wales,
we employed a 10-year follow-up of people in the ONS Longitu-
dinal Study (ONS-LS) who were aged 20 and older at the time of
the censuses (1971, 1981, 1991, 2001 and 2011).%° The ONS-LS
data pertain to a 1% representative sample of the census popu-
lations.”’ We adjusted the data for England and Wales*' to deal
with the inconsistent allocation of individuals to educational
groups in the different censuses.”” For Finland, we employed
a S-year follow-up of the census populations (1970, 1975, ...,
2015) aged 25 and older using data from Statistics Finland. For
Italy, we employed a 10-year follow-up of Turin people aged
20 and older covered in the population censuses (1971, 1981,
1991, 2001 and 2011) that were included in the Turin Longi-
tudinal Study (1972-2019).* See online supplemental informa-
tion 1 for more information regarding the data used.

SES was operationalised as the highest level of completed
education. Education is a more stable measure of SES than occu-
pation and income, and it is not subject to reverse causation at
higher ages.**** In addition, education data are available for both
men and women and for more countries and longer time periods
than data for occupation and income.” In line with previous
research, we distinguished three educational attainment groups
using the International Standard Classification of Education
(ISCED) 1997, low (preprimary, primary and lower secondary
education; ISCED 0-2), middle (upper secondary and postsec-
ondary non-tertiary education, ISCED 3-4) and high (tertiary
education, ISCED 5-6).

To estimate €30 by educational group, we applied standard
period life table techniques®® to age-specific mortality rates by
country, calendar year, educational attainment group, sex and
single age (30-100+, for Italy: 30-95+). We measured educa-
tional inequalities in €30 by subtracting e30 for the low-educated
from €30 for the high-educated. We decided to focus on €30
as our mortality outcome because it is a health metric that is
widely used to monitor population health and longevity. Since it
is age-standardised, it allows for comparisons over time, across
countries and across population subgroups of different sizes and
age structures.”’

We used segmented regression to estimate—by sex and
country—breakpoints in the trend in educational inequalities in

€30 using the package Segmented in R.?® To identify the break-
points, we employed Davies’ test to assess the existence of a non-
constant regression parameter in the linear regression model. To
assess whether those trend breaks were statistically significant (p
value of <0.05), we performed a likelihood ratio test.

To assess which socioeconomic groups at which ages the
mortality trends contributed the most to the reversals in (trends
in) educational inequalities in €30, we employed a novel decom-
position technique. Our decomposition method extends the linear
integral decomposition method” by decomposing the change over
time in a more complicated outcome measure: an outcome measure
that represents a difference between subgroups; that is, we decom-
posed the changes over time in the difference in €30 between the
high-educated and the low-educated (Ae3 04, —joy,)- Our method
assumes that Ae30;p, o,y is an aggregate index that changes
continuously over time and that this change over time is the net
result of all underlying changes in the age-specific mortality rates for
the two educational groups. We used numerical integration algo-
rithms to estimate the contributions of each ageXsocioeconomic
strata to the change in Ae30py;p), o, over time. We used the R
package Demodecomp,’® with 3-year moving average age-specific
mortality rates (30-34, 35-39, ..., 95+4) for the low-educated
and the high-educated as inputs, to enable the change over time in
educational inequalities to closely resemble the fitted change over
time from our segmented regression.

For our analyses, we used software RStudio V.1.4.1717.

RESULTS

Compared to those in 1971/1972, educational inequalities in
€30 in 2017/2019 were larger among British and Italian (Turin)
men and among Finnish men and women, but were smaller
among British women and were roughly similar among Italian
women (figure 1).

However, there were different phases and trend breaks in
these overall trends (figure 1 and table 1). For England and
Wales, a trend break was identified in the 1970s (1976 for men
and 1975 for women), indicating the start of a period marked by
small declines in educational inequalities in €30 for men (annual
declines of —0.03) and constant educational inequalities in €30
for women. While this trend continued among women, it reversed
among men in 2008, which led to increases in educational

Table 1 Phases of educational inequalities in trends in the remaining €30, identified by breakpoints and slopes, including (in brackets) their 95%
Cls by sex and country (England and Wales 1972-2017, Finland 1971-2017 and Italy (Turin) 1972-2019)
Country Sex Break 1 Break 2 Slope 1 Slope 2 Slope 3
England and Wales Men 1976 2008 0.58 —-0.03 0.10
(1974 101978) (1997 to 2015) (0.07 t0 1.09) (~0.06 to —0.01) (~0.05 t0 0.25)
Women 1975 —-0.92 0.001
(1969 to 1981) (-3.56 t0 1.71) (~0.05 to 0.04)
Finland Men 1982 2008 0.03 0.10 -0.05
(1977 to 1986) (2005 to 2011) (-0.01 t0 0.07) (0.08 t0 0.11) (-0.11 to —0.01)
Women 1985 —0.01 0.07
(1980 to 1989) (-0.04 t0 0.02) (0.06 to 0.08)
Italy Men 1976 1999 -0.33 0.10 0.03
(1972 to 1978) (1989 to 2008) (-0.82 t0 0.16) (0.06 t0 0.13) (-0.00 to 0.07)
Women 2003 2010 -0.01 0.25 -0.17
(2000 to 2007) (2007 to 2012) (~0.03 to 0.00) (~0.01 0 0.51) (~0.28 to —0.04)

Source data: ONS Longitudinal Study, Statistics Finland & Turin Longitudinal Study.

*For Italy, for the years strongly affected by a heat wave (1983, 2003 and 2015), we used the average life expectancy values (average of the values in the year before and after) as input for
the segmented regression. Compared with segmented regression based on the original time series, the main results did not change.

30, life expectancy at age 30.
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inequalities (annual increases of 0.10). For Finland, a trend
break was identified in the 1980s (1982 for men and 1985 for
women), indicating the start of a period of significant increases in
educational inequalities in €30 (annual increases of 0.10 for men
and of 0.07 for women). This trend continued among Finnish
women but reversed among Finnish men in 2008, resulting in a
slow annual pace of decline of —0.05. For Italy (Turin), a trend
break was identified in 1976 among men and in 2003 among
women, indicating the start of a period of significant increases in
educational inequalities in €30 (annual increases of 0.1 for men
and 0.25 for women). Among Italian men, the increases started

to stagnate in 1999 at a non-statistically significant annual pace
of 0.03, while among Italian women, educational inequalities in
€30 started to decline in 2010 at a statistically significant annual
pace of 0.017.

These long-term increases in educational inequalities in €30
(Finnish men, 1982-2008; Finnish women, 1985-2017; and Italian
men, 1976-1999) were accompanied by faster increases in life
expectancy among the high-educated than among the low-educated
(figure 2). More specifically, our decomposition showed the impor-
tance of higher mortality decreases among the high-educated than
among the low-educated at older ages (ages 70-84 for Finnish men,
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Figure 2 Time trends in remaining e30 by educational group, sex and country (England and Wales 1972-2017, Finland 1971-2017 and Italy (Turin)
1972-2019). Solid vertical lines represent the start of faster increases in educational inequalities in €30, whereas dashed vertical lines represent the
start of stagnating increases or declines in educational inequalities in €30. Source data: ONS Longitudinal Study, Statistics Finland & Turin Longitudinal

Study. e30, life expectancy at age 30.
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Long term increase: Finland Men (1982-2008)

Long term decline: E&W Men (1976-2008)
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55-59
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40-44 4 Annual pace of increase: 0.11 B

35-39-
[
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Long term increase: Finnish Women (1985-2017)

Long term decline: Italian Women (1972-2003)
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Long term increase: Italian Men (1976-1999)
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Joint contribution of different age groups and educational attainment groups to long-term declines and long-term increases in educational

Figure 3

Low

inequalities in €30, by population (England and Wales, Finland, and Italy (Turin)). Based on decomposition analysis using 3-year moving average age-
specific mortality rates for the low-educated and the high-educated as inputs. Age-specific mortality declines for the low-educated make a negative
contribution to the change in inequality in €30, whereas age-specific mortality declines for the high-educated make a positive contribution to the
change in inequality in e30. When, for a specific age group, the ‘'negative’ contribution of the low-educated (grey bars on the left of 0) is larger than
the “positive’ contribution of the high-educated (black bars on the right of 0), this indicates that in this age group, the mortality changes among the
low-educated contributed the most to the change in inequality in €30 and vice versa. Source data: ONS Longitudinal Study, Statistics Finland & Turin

Longitudinal Study. e30, life expectancy at age 30.

75-84 for Finnish women and 70-84 for Italian men), but also of
mortality increases among the low-educated at ages 30-59 (ages
30-44 for Finnish men, 30-59 for Finnish women and 30-39 for
Italian men) (figure 3). Our observed modest long-term declines in
inequalities (British men, 1976-2008, and Italian women, 1972-
2003) were accompanied by slightly smaller increases in €30 among
the high-educated groups than among the low-educated groups

(figure 2). Our decomposition analysis revealed the importance of,
in particular, large mortality improvements among low educated
British women aged 65-79 and low educated Italian women aged
70-84 (figure 3).

Trend breaks in educational inequalities in e30 were accom-
panied by trend breaks in €30 predominantly among the low-
educated (British men, 2008; Finnish men, 2008; and Finnish
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A) England & Wales — Men - reversal from decline to increase in 2008

Before reversal 1999-2008

After reversal 2008-2017
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B) Finland — Men — reversal from increase to decline in 2008

Before reversal 1999-2008

After reversal 2008-2017
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C) ltaly (Turin) — Men - stagnation of increase in 1999

Before reversal 1989-1999

After reversal 1999-2009
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85-89
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75-79+
70-74+
65-69
60-64
55-59+
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45-49 4
40-44 1
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Annual pace of increase: 0.17

Change ineq. €30: 0.19
Annual pace of increase: 0.02

-0.50 025 0.00 0.25

0.50 -0.50

025 0.00

Contribution to change in ineq. (years)

Figure 4

Joint contribution of different age groups and educational attainment groups to recent reversals in trends in educational inequalities

in €30, by population (England and Wales, Finland, and Italy (Turin)). Based on decomposition analysis using 3-year moving average age-specific
mortality rates for the low-educated and the high-educated as inputs. We selected the years before and after the trend break by selecting the same
number of years before and after and by selecting a long enough period (a minimum of 5years) that resembled the best fitted trends before and after
the break. Source data: ONS Longitudinal Study, Statistics Finland & Turin Longitudinal Study. e30, life expectancy at age 30.

women, 1985) (figure 2). For Italian men, a trend break in 1999
occurred among both the low-educated and the high-educated.
Our decomposition analysis confirmed the importance of changes
in the mortality trend among the low-educated to the recent stabi-
lisation of the strong increase in inequality (Italian men, 1999) and
for the reversals from increasing to declining inequality (Finnish
men, 2008) and from declining to increasing inequality (British
men, 2008), particularly among Finnish men and Italian men aged

30—49 and British men aged 30-54 (figure 4). Especially mortality
among the low educated at young ages is changing at the time of
the trend breaks in line with the observed trend breaks in educa-
tional inequality in €30 (online supplemental figure 1).

DISCUSSION
We identified several phases and breakpoints in the trends
in educational inequalities in e30. The phases of long-term
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increases in educational inequalities in €30 (Finnish men, 1982—
2008; Finnish women, 1985-2017; Italian men, 1980-1999)
were partly driven by faster mortality improvements among the
high-educated aged 65-84 and by mortality increases among the
low-educated aged 30-49. The phases of long-term decreases
in educational inequalities (British men, 1976-2008, and Italian
women, 1972-2003) were driven by mortality improvements
among the low-educated population aged 65-84. The recent
trend breaks—the reversal from increasing to declining inequal-
ities (Finnish men, 2008), the stagnation of increasing inequality
(Italian men, 1999) and the reversal from declining to increasing
inequality (British men, 2008)—were driven by mortality trend
changes among the low-educated aged 35-49.

Interpretation of results

Comparing the first (1971/1972) and last (2017/2019) years of
our study period, we observed a general tendency of increase in
educational inequalities in €30 in our study populations, except
for British women (overall decline) and Italian women (same
level). Our results—based on differences in €30 between the
high and low educated—largely resemble the general increase in
relative educational inequalities in all-cause mortality observed
by previous studies over the period 1970-2009, rather than the
simultaneous decline in absolute educational inequalities in all-
cause mortality.’®

By analysing data by single calendar year, we could identify
several phases and breakpoints in the trends in educational
inequalities in e€30. Next to periods with long-term increases
(Finnish men, 1982-2008; Finnish women, 1985-2017; Italian
men, 1976-1999), we identified periods of modest long-term
declines (British men, 1976-2008, and Italian women 1972-
2003) as well as recent trend breaks.

The long-term increases in educational inequalities in €30 can
most likely be related to the high educated benefitting earlier and
more from the cardiovascular revolution,®' which started in non-
Eastern Europe around 1970 and resulted from both changes
in health behaviours and advances in medical treatment.>* This
explanation is supported by larger percentage reductions in
cardiovascular disease mortality among the high than the low
educated,” and more favourable trends in alcohol-related and
smoking-related mortality among high socioeconomic groups
compared with low socioeconomic groups in Finland,'® and
among Italian men.'? For Italian men, the large increase in AIDS
mortality from 1985 onwards, particularly among the young,**
which is largely related with drug use among low-educated
people’* aged 25-44, potentially contributed to the mortality
increases among the low-educated at young ages.

The phases of gradual, modest long-term decline in educa-
tional inequalities (British men, 1976-2008, and Italian women,
1972-2003) were predominantly driven by larger mortality
improvements among the low-educated than among the high-
educated aged 65 and older. This trend may be explained by
population-wide improvements in treatment that also benefitted
the low educated, and among whom the treatments had larger
effects.”® Indeed, for England, it appears that the low-educated,
and particularly low-educated men, benefitted from improve-
ments in the early detection and treatment of cardiovascular
diseases (eg, hypertension detection and treatment, thrombolytic
therapy),”® *® which led to larger absolute declines in cardiovas-
cular disease mortality among the low-educated than among the
high-educated.’ For Italian women, a potential role is foreseen
of the National Health Service (NHS) reform since the early
1980s, which made healthcare more universally accessible.'* In

line with this is the large decrease in educational inequalities in
cardiovascular disease mortality among Italian women between
1977 and 1981 and between 2002 and 2006 due to stronger
decreases in cardiovascular disease mortality among the low-
educated than the high-educated.'

The long-term increases and declines in educational inequal-
ities, thus, seem influenced by determinants and developments
with a differential but more gradual effect, such as the effect of
the cardiovascular revolution and of population-wide improve-
ments in treatment.' >

The recent—rather abrupt—trend breaks we observed
(the reversal from increasing to declining inequality (Finnish
men, 2008), the stagnation of increasing inequality (Italian
men, 1999) and the reversal from declining to increasing
inequality (British men, 2008) may, however, be related to
rather abrupt changes in either socioeconomic policies or
health-related policies that mainly affected mortality among
the low-educated population aged 35-49; that is, in Finland,
alcohol-attributable mortality is an important determinant
of both levels and trends in socioeconomic inequalities in
mortality.'® Following a substantial reduction of alcohol tax
and alcohol prices in 2004, taxes were again increased from
2008 onwards.’” Thereafter, alcohol-attributable mortality
declined in Finland,?” reversing the earlier pattern of large
increases in alcohol-attributable mortality among deprived
men in particular.®® Among Italian men, the stagnation of the
increase in educational inequalities in 1999 is accompanied
by a reversal from increase to decline in relative inequalities
in both cardiovascular disease mortality and smoking-related
mortality.'* This might indicate that the effect of the NHS
reform since the early 1980s has been counterbalanced by the
increasing inequalities in smoking-attributable mortality, up to
about 1999, and only demonstrated afterwards. Indeed, abso-
lute inequalities in cardiovascular disease mortality declined
between 1977 and 1981 and between 2002 and 2006.'* In
England and Wales, a prolonged period of austerity has been
identified as one of the likely causes of the slower life expec-
tancy improvements observed since 2010.*’ In this period,
mortality declines stagnated foremost among the younger ages
and in neighbourhoods with high levels of social deprivation.*

Limitations

In line with most previous research into long-term trends in
socioeconomic health inequalities, we operationalised SES as the
highest level of completed education while using fixed educa-
tional categories (low, middle and high). However, throughout
the study period, the low-educated group decreased sharply in
size, while the middle-educated and the high-educated groups
increased in size (online supplemental figure 2). This so-called
educational expansion resulted in the low-educated becoming
more selected over time and more likely to exhibit higher
mortality.*' It has been argued that this health-related social
selection may, in itself, result in increases in educational inequal-
ities over time.* 8 '** Such an effect of health-related social
selection can be avoided by using relative measures of educa-
tional level, such as quantile distributions. However, while this
selection process can indeed contribute to long-term increases in
educational inequalities in mortality, it cannot explain the recent
trend breaks that we observed, or the declines in educational
inequalities we found among British men in 1976-2008 and
Italian women in 1972-2003. Moreover, previous research has
shown that although levels of educational differences in €30 can
differ substantially, depending on whether a quantile educational
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distribution or a fixed educational threshold is used, they tend to
follow the same trend over time.'*

For Finland, we were able to analyse data covering the
whole country. However, for Italy, we relied on long-term data
for Turin city, while for England and Wales, we relied on a
1% representative sample of the census populations. This has
several consequences. First, the data for Italy and for England
and Wales were based on fewer people, resulting in less robust
estimates. Consequently, the €30 values of the high-educated in
these populations fluctuated strongly over time, as did estimates
of educational inequalities in e30. To deal with these issues, we
relied on segmented regression instead of visual inspection of
year-to-year trends, and we decomposed a change over time as
estimated using segmented regression. Nonetheless, the trends
in educational inequalities we identified for England and Wales
and for Italy (Turin), particularly in the early years, should be
interpreted with some caution. Second, the alignment of our
data with national data and the generalisability of our outcomes
might be called into question. However, for England and Wales,
we adapted the data so that the person-years and death counts
for the three educational groups combined aligned perfectly with
the national data, while maintaining the educational inequalities
(online supplemental figure 3). For Italy, the €30 levels and the
trends for the total Turin population we observed were largely in
line with those for Italy as a whole (online supplemental figure
2). In addition, previous research has documented that the levels
and the trends in socioeconomic inequalities in mortality in
Turin are largely representative of those of Italy as a whole,® **
with the exception that the mortality inequalities tend to be
larger in urban regions in Southern Italy.* Some caution is there-
fore warranted when generalising our findings for Italy (Turin)
to Italy as a whole.

CONCLUSION

Through the use of yearly mortality data by educational level, we
were able to identify different phases and breaks in past trends in
educational inequalities in remaining 30 in England and Wales,
Finland and Italy (Turin). The identified breaks indicate that
educational inequalities in mortality are plastic. We thus suggest
that, in addition to factors that evolve over longer periods of
time, explanations of trends in mortality inequalities give due
regard to societal determinants and developments with an abrupt
effect. The (reversals in) past trends in educational inequali-
ties in €30 the three countries were largely driven by mortality
trends among the low-educated population aged 30-49. Thus, it
appears that mortality improvements among the low-educated at
young ages are imperative for achieving long-term decreases in
educational inequalities in €30.
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