
Papers

Impact of upward social mobility on population mortality:
analysis with routine data
Richard F Heller, Patrick McElduff, Richard Edwards

Abstract
Objective To examine the contribution of changes in
the distribution of social class to the mortality of the
whole population between 1970-2 and 1991-3.
Design Examination of routine data at two time
points: 1970-2 and 1991-3.
Data source Data provided by the Office for National
Statistics.
Main outcome measures Difference for the total
population in the number of deaths between 1971
and 1991. Proportion of difference accounted for by
change in population size, change in risk of death
within each social class, or change in distribution of
population across social classes.
Results Reductions in mortality between 1970-2 and
1991-3 among men in England and Wales were
partially (16% of all deaths) attributable to increases in
the proportion of men in higher social classes,
representing 3943 fewer deaths per year or one less
death for every 3056 men in 1991-3 compared with
1970-2.
Conclusion Some of the observed reduction in
mortality seen between 1970-2 and 1991-3 can be
accounted for by improved overall socioeconomic
status of the population.

Introduction
The impact of socioeconomic status on health
outcomes has been well documented for many years.
In 1845 Engels reported the impact of housing on
mortality from a population perspective.1 In recent
years the topic of health inequality has developed
increasing social and political importance, and one of
the spurs to this has been the demonstration of a large
and widening gap in death rates between the extremes
of the social distribution.2–5 However, this may give a
distorted view of the overall level of health inequality
due to social class differentials as it does not take into
account the changing distribution of social class within
the whole population.

Between 1970-2 and 1991-3 mortality in the
higher and lower social classes diverged in England
and Wales, but there was also a reduction in the
proportion of people in the lower social classes.
Various methods for assessing the overall contribution
of socioeconomic differentials to population mortality

have been proposed, but there is no agreement about
the best single measure.6

We approached the problem from a different
perspective and assessed the potential impact of
changes in the composition of social class on
population mortality. To do so, we measured the
contribution of changes in the risk of death within
social classes and changes in the distribution of the
population between social classes to the change in total
deaths between 1970-2 and 1991-3.

Methods
The data for this analysis were provided by the Office
for National Statistics and were analysed only for men
aged 25-64 years. We used men because classification
by occupation is much more valid in men than in
women as married women are classified by the
occupation of their husband. Social class, defined by
the registrar general’s classification of occupations, is
usually presented as six individual groups:
I—professional, II—managerial and technical/
intermediate, IIIa—skilled non-manual, IIIb—skilled
manual, IV—partly skilled, and V—unskilled. We
combined groups IIIa and IIIb to simplify the results.

We calculated the average annual all cause
mortality for England and Wales separately for 1970-2
and 1991-3. For each period and within each 10 year
age and social class grouping we calculated the all
cause mortality by dividing the average number of
deaths per year by the total population in that group.
We used the census estimates for 1971 and 1991 as
population denominators for these periods.

Within each age group we calculated the difference
(d) in the number of deaths between 1971 and 1991.
We then partitioned the difference as being due to the
change in the size of the population (d1); the change in
the risk of death within each social class (d2); or the
change in the distribution of the population across
social classes (d3).

Partitioning change
Firstly, for each social class and age group we created a
1971 adjusted population with the same social class
structure and rate of death as the observed 1971 popu-
lation but with the population size seen in 1991. This
removed the increase or decrease in the number of
deaths (d1) resulting from a change in the size of the
population.
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We then applied the 1991 mortality to the 1971
adjusted population. The difference (d2) between the
number of deaths in the 1971 adjusted data and the
number of deaths calculated when the 1991 mortality
was applied to the 1971 adjusted population is the
reduction in the number of deaths that occurred
because of the reduction in the risk of death within
each social class. The difference (d3) between the
observed number of deaths in the 1991 population
and the number of deaths when the 1991 mortality was
applied to the 1971 adjusted population is the
reduction in the number of deaths due to the redistri-
bution of people within social classes.

Results
Within each social class the risk of death declined over
the study period, but the decline was slower in social
class V (fig 1). However, there was a substantial shift in
the distribution of the population between social
classes (fig 2). In particular the proportion of men in
social class II increased from 19.9% to 30.3% (table 1).
This was offset by reductions in the proportion of the
population in social classes III, IV, and V.

Table 2 uses the age group 45-54 years to demon-
strate the method used for partitioning the reduction
in deaths between 1970-2 and 1991-3. There were

8384 fewer deaths in 1991-3 than in 1970-2
(20 740 − 12 356). From 1971 to 1991 the population
fell by 5.1% from 2.87 million to 2.72 million. If we
apply the 1971 death rates to the 1991 population size
we get 1052 (20 740 − 19 688) fewer deaths per year.
The difference (d2) between the number of deaths in
the 1971 adjusted population and the number of
deaths when the 1991 death rates are applied to the
1971 adjusted population is 6290 (19 688 − 13 398).
This represents the reduction in the number of deaths
attributable to the reduced risk of death within each
social class. The difference between the number of
deaths when the 1991 death rates are applied to the
1971 adjusted population and the number of deaths
observed in 1991 is 1042 (13 398 − 12 356). This is the
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Fig 1 Trends in average rate of death from all causes for men from
1970-2 to 1991-3 for each 10 year age group
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Fig 2 Trends in population distribution across social classes from
1971 to 1991 for men in each 10 year age group from 25 to 64 years

Table 1 Percentage of men aged 25-64 years in each social
class in 1971, 1981, and 1991

Social class

Year

1971 1981 1991

I 5.6 6.3 7.5

II 19.9 24.7 30.3

III 49.7 46.8 42.5

IV 17.4 16.4 14.7

V 7.4 5.8 5.0
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reduction in deaths attributable to the change in the
distribution of social class across the population (d3).
Thus, if we exclude the number of deaths attributable
to a change in the size of the population, 14%
(1042/(1042+6290)) of the reduction in deaths in this
age group between 1971 and 1991 was due to a shift in
the population distribution from lower to higher social
class.

Table 3 presents the results separately for each 10
year age group from 25 to 64 years and the combined
results for men aged 25-64 years. After we excluded
changes in deaths attributable to changes in the popu-
lation size, the number of deaths among men aged
25-64 years fell by 32% between 1970-2 and 1991-3.
Most of the reduction was due to the reduction in the
risk of death within each social class but 16% of the
reduction resulted from social class redistribution—
movement in the population from lower to higher
social class. Overall there were 3943 fewer deaths per
year in 1991-3 due to the effects of social class than in
1970-2. The total population of men aged 25-64 years
in 1991-3 for whom the social class distribution is
known was 12 049 803. Thus the upward movement in
social class between 1970-2 and 1991-3 resulted in one
fewer death per year for every 3056 men in the 1991-3
population.

Discussion
The population impact
We have shown that changes in the distribution of
social class across the population are an important
contributor to recent reductions in mortality and may
be responsible for 16% of the reduction in mortality

between 1970-2 and 1991-3. This is due to a decrease
in the proportion of the population at the lower end of
the social distribution associated with movement up
the social scale, mainly a large increase in the
proportion of the population in social class II.
Expressed in absolute numbers (consistent with the
population impact number7) we found that there was
one fewer death per year for every 3056 men in 1991-3
attributable to the impact of social class redistribution
between 1970-2 and 1991-3.

We have used a simple and pragmatic method to
identify the specific contribution of changes in social
class distribution to changes in the numbers of deaths
in the population and hence estimate the population
impact of this redistribution. The method takes into
account not only the risk associated with individual
social class groups but also the distribution of social
class across the whole population. We have described
elsewhere the importance of developing methods to
examine and present the population impact of various
risks and interventions.7 8

Health inequalities
There have been many recent papers and reports
describing an increase in health inequalities in the
United Kingdom.2–5 Although some of these reports
have noted the improvement in overall mortality over
time, most assessed the level of inequality within the
population based only on the widening gap between
those at the extremes of the socioeconomic distribu-
tion. This has generally been expressed as the relative
mortality difference between higher and lower social
classes or between the least and most deprived areas.

Table 2 Example of methods used to determine reasons for reduction in number of deaths,* using death rates per 1000 in men aged
45-54 years

Social
class

Observed Expected (No of deaths†/adjusted 1971 population‡)

Average No of deaths in
1970-2/population in 1971 Death rate

Average No of deaths in
1991-3/population in 1991 Death rate

Based on observed rate of
death in 1971

Based on observed rate of
death in 1991

I 693/137 280 5.0 596/195 002 3.1 658/130 319 398/130 319

II 3 433/610 211 5.6 2 759/879 726 3.1 3 259/579 267 1 816/579 267

III 10 202/1 400 277 7.3 5 751/1 138 635 5.1 9 684/1 329 270 6 714/1 329 270

IV 4 181/512 204 8.2 2 092/383 937 5.4 3 969/486 230 2 649/486 230

V 2 231/209 293 10.7 1 159/126 466 9.2 2 118/198 680 1 820/198 680

Total 20 740/2 869 265 12 356/2 723 766 19 688/2 723 766 13 398/2 723 766

*Formula for method (see text):
Total (d)=20 740−12 356=8384
Reduction in population size (d1)=20 740−19 688=1052
Lower risk of death (d2)=19 688−13 398=6290
Social class redistribution (d3)=13 398−12 356=1042.
†Expected number of deaths calculated by applying observed death rate for period to adjusted 1971 population.
‡Age specific population in 1971 is adjusted to account for change in size of population between 1971 and 1991.

Table 3 Number of deaths in each age group and number of deaths prevented in 1991-3 as result of changes in risk and changes in
social class distribution between 1970-2 and 1991-3

Age group (years)

25-34 35-44 45-54 55-64 25-64

Average annual No of deaths in each period:

1970-2 2768 6292 20 740 55 561 85 361

1991-3 3011 5279 12 356 32 379 53 025

Change in No of deaths between 1970-2 and 1991-3 +242 −1013 −8 384 −23 182 −32 336

Change in No of deaths due to change in size of population 1970-2 to
1991-3 [d1]

+779 +1261 −1 052 −7 917 −6 929

Real reduction in No of deaths (excluding reduction due to changes in
population size) [d2 + d3]

537 2274 7 332 15 265 25 407

Reduction due to social class redistribution [d3] (No (%) of real reduction in
deaths)

117 (22) 536 (24) 1 042 (14) 2 249 (15) 3 943 (16)
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Our method shows that the slower reduction in all
cause mortality among men in social class V compared
with men in other social classes does not necessarily
imply that there has been a widening in overall
inequality in health, once redistribution between the
social classes is taken into account. Mackenbach and
Kunst reviewed various measures for assessing overall
health inequality within a population and concluded
that there was no single best approach.6 Our method
does not address this issue directly, but it does allow the
relative contribution of changes in social class distribu-
tion and reductions in mortality within social classes to
be described.

One criticism of the method is that it assumes that
all members of a social class have the same risk of
death and that movement between social classes is fol-
lowed by adoption of the mortality profile of the new
social class. This is unlikely to be true, particularly in
the short term. However, the method of assessing levels
of health inequality based on the widening of relative
mortality between the highest and lowest social classes
may also be flawed as the change may partly be an
artefact of health selection. For example, men who
were in social class V in 1971 and remained so in 1991
may be a selected group who are less healthy and
hence have a higher mortality than those who
ascended the social scale between 1971 and 1991.
Similarly, illness may result in a shift down the social
class distribution. The effect of this would be to
produce an apparent increase in death rates in social
class V. Mortality of those who are socially mobile
has been shown to lie between those of the classes they
leave and join.9 However, we acknowledge that the
impact of these effects may be modest10 and that there
is evidence of widening inequalities between affluent
and deprived populations that probably are not due to
such selection effects.11

Policy relevance
Current health policy focuses on reducing the gap
between the lower social classes or areas with the worst
mortality and the population as a whole—for example,
as in the national health inequalities targets.12 We
believe that reducing mortality differentials between
the lower end of the socioeconomic distribution and
the average should not be the only focus of health
policy as it is only one component of the population
impact of socioeconomic differentials in health. Such
an approach ignores a powerful mechanism for
improving the health of those from the lowest
socioeconomic groups by shifting the distribution of
socioeconomic status upwards within the population.
Rose and Day showed that a shift in the population
mean was the most powerful stimulant to change at the
extremes of the distribution.13 14 This message has been
lost in the focus on improving health of high risk
groups at the lower end of the social distribution.

We should certainly not ignore efforts to improve
the health of those at greatest disadvantage. However,
our findings show that this should be combined with a
policy to improve the overall socioeconomic status,

and hence health, of the whole community and
particularly in moving individuals up the socioeco-
nomic distribution.
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What is already known on this topic

From 1970-2 to 1991-3 mortality in England and
Wales declined in all social classes, though the gap
in rates between higher and lower social classes
increased

Estimates of change in health inequalities over
time based on the gap between higher and lower
classes do not take into account the effect of
changes in the social class distribution of the
population

What this study adds

16% of the reduction in deaths between 1970-2
and 1991-3 among men in England and Wales
was attributable to increases in the proportion of
men in higher social classes

Policies to reduce health inequalities should take
into account their likely population impact and
include efforts to shift the social class distribution
upwards
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