Mortality by deprivation
and cause of death in
England and Wales,

1999-2003

Introduction

The link between poverty and health is well established,'* and many
studies have also shown a clear relationship between deprivation and
death rates, with more deprived areas having worse mortality than the
less deprived.*”’

Some studies have also considered the relationship between deprivation
and mortality in the English regions and Wales, to attempt to determine
whether socio-economic factors can explain the geographical
differences in death rates which have been consistently identified over
the last 150 years.*'°

Other studies have also considered whether the gradients of increasing
mortality with deprivation seen in all causes of death combined, are still
present when cause-specific death rates are considered.®!!!?

ONS and its predecessor organisations have a long history of reporting
on geographical inequalities in mortality, originally through the annual
reports of the Registrar General dating back to 1837, and also via
Decennial Supplements to these reports. The most recent of these
supplements, Geographic Variations in Health, examined variations
in the relationship between deprivation and mortality in the countries
of Great Britain and the English regions for all deaths, and selected
causes."

This analysis found that for both sexes there was a strong positive
relationship between deprivation and death rates for all causes
combined, ischaemic heart disease and lung cancer, while suicides and
deaths from all cancers, stroke, and accidents showed a rather weaker
relationship. There were also geographical differences in death rates

The relationship between deprivation
and mortality is long established and
many studies report higher death
rates in more deprived areas. This
article examines recent patterns

of mortality and deprivation and
illustrates these for leading causes
of death. Results are considered by
age group, sex and region. Mortality
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for both sexes but the relationship
was generally stronger for males.
The strongest positive relationships
with deprivation were mostly found
for smoking-related causes. Those
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geographical variation in mortality
for those in the most deprived areas
with highest rates generally in the
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between populations with similar levels of deprivation, with areas in the
north generally having higher mortality than those in the south.

This article continues the ONS tradition of regular reporting on socio-
economic and geographical inequalities in mortality. Analysis has been
undertaken to examine the relationship between deprivation and leading
causes of death in England and Wales using mortality data from
1999-2003, and to consider how this relationship varies across the
English regions and Wales. The association between deprivation and
mortality is also examined by sex and age group.

Methods

Cause of death

The causes selected for analysis were based on the leading causes of
death in England and Wales. These were defined in a recent article which
presented several alternative definitions based on different methods

of grouping causes of death together.'* For this analysis a definition

of leading causes was selected where cancers are included by site but
all accidents are grouped together. Cancers were examined separately
because research has shown that relationships with deprivation and
geographical distributions can vary greatly according to site.!>!¢ The
standard ONS ranking list of leading causes examines accidents by type
but for this analysis all accidents were grouped together because of the
smaller number of deaths in this category.

Lists of the ten leading causes, based on numbers of deaths in England
and Wales, were produced for males and females for all ages and those
aged 15-64. Causes were included in this analysis if they were among the
top ten for either sex or either age group.

Two of these leading causes of death have been excluded from this
article (suicide and injury/poisoning of undetermined intent, and cirrhosis
& other diseases of the liver). The relationship between suicide and
deprivation has already been examined in an article in Health Statistics
Quarterly 31." An analysis of trends and geographical variations in
alcohol-related deaths (which include deaths from liver cirrhosis) is
planned for a future Health Statistics Quarterly article which will also
include a deprivation analysis.

From 1979 to 2000 ONS coded causes of death using the Ninth Revision
of the International Classification of Diseases (ICD-9) but in 2001 the
Tenth Revision (ICD-10) was introduced. This marked the biggest
change in mortality coding in England and Wales in over 50 years. The
change in revision means that data for many causes of death are not
comparable before and after 2001. The impact of the change has been
examined using bridgecoded data for 1999 (deaths that were coded using
both ICD-9 and ICD-10). Comparability ratios based on these data have
been reported.'®

For this analysis deaths over a five year period from 1999-2003 were
included. This provided data two years either side of 2001, the census
year for which deprivation scores were available. As this period included
years when deaths were coded using both ICD-9 and ICD-10 there was
a potential for discontinuity. The results of the bridgecoding study were
used to identify the causes of death for which data were not comparable
between revisions. For these causes, deaths were selected using ICD-10
only, for a four-year period from the bridgecoded data for 1999 and then
annual mortality files from 2001 to 2003. There were two causes where
the change in ICD revision did not have an impact — ischaemic heart
disease and accidents.

Records were selected using the final underlying cause of death from

annual files of deaths registered in each calendar year. The causes of death
examined, and their ICD-9 and ICD-10 codes, are presented in Box One.
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Box one

Cause of death ICD-9 ICD-10
All cancers (malignant neoplasms —MN) C00-C97

MN of oesophagus C15
Colorectal cancer:

MN of colon, rectosigmoid junction,

rectum and anus C18-C21
Lung cancer:

MN of trachea, bronchus and lung (33-C34
MN of female breast C50
MN of ovary C56
MN of prostate C61
MN of lymphoid, haematopoietic

and related tissue 81-C9%

Dementia and Alzheimer’s Disease FO1, FO3 & G30

Al circulatory diseases 100-199
Ischaemic heart disease 410-414 120-125
Stroke (cerebrovascular diseases) 160169

All respiratory diseases JO0-J99

Accidents E800-E928 V01-X59

(excluding E870-E879)

Carstairs deprivation scores

In the 1980s Vera Carstairs and Russell Morris developed an index
designed to be used for health analysis which measured relative material
deprivation in small areas.* The first set of Carstairs scores were based on
results from the 1981 Census and were subsequently updated following
the 1991 Census.

Carstairs deprivation scores have now also been calculated by ONS using
four data items from the 2001 Census —overcrowding, no car ownership,
residents unemployed or in Social Class IV and V. (As the National
Statistics Socio-Economic Classification replaced Social Class in the
2001 Census the closest equivalents to classes IV and V were actually
used.) The calculation of these scores was described in an article in
Health Statistics Quarterly 31, which also illustrated the geographical
distribution of deprivation in 2001." The 2001 Carstairs scores for wards
in England and Wales are available on the National Statistics website:
www.statistics.gov.uk/statbase/Product.asp?vink=14068

The article in Health Statistics Quarterly 31 also considered the
conceptual and practical considerations which helped determine the
choice of deprivation index for this analysis. When used for health
analysis different deprivation indices have shown a high degree of
correlation.?*?! Carstairs was selected for this analysis because the

index has been used in previous ONS studies,'*'>?2 as well as having
widespread usage in much health research.”?’ Carstairs scores could
also be calculated at ward-level for which population estimates were
available.

For this study, deaths were assigned to the same boundaries as the
Carstairs scores (2001 Census Standard Table wards) using the May 2005
National Statistics Postcode Directory. Wards in the City of London and
Isles of Scilly were aggregated to local authority level and so 8,797 areas
were included in the analysis.

Ward Carstairs scores were ranked from least deprived to most deprived
and then divided into fifths (quintiles), tenths (deciles) and twentieths,
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based on ward population size, so that each deprivation category
contained approximately the same number of people. Each deprivation
twentieth therefore represents five per cent of the population of England
and Wales, while the quintiles and deciles represent 20 and 10 per cent
of the population respectively. Each ward was thus assigned to one of
five deprivation quintiles, one of ten deprivation deciles and one of 20
deprivation twentieths. Mortality data for each ward were aggregated
according to these categories.

Populations

The Carstairs scores were divided into quintiles, deciles and twentieths
using 2001 experimental population estimates for wards.® When these
populations were aggregated to deprivation quintiles considerable
variation across the English regions and Wales was seen. In London,

for example, 42 per cent of the population in 2001 lived in the most
deprived fifth of wards while in the South West only 4 per cent lived

in this most deprived quintile (Figure 1). The South East and East of
England also had less than 10 per cent of their population living in the
most deprived fifth of wards. While almost two-fifths of the population of
the South East lived in the least deprived quintile of wards, in the North
East and London fewer than one in ten people lived in these areas. The
East Midlands was the region with a distribution closest to the England
and Wales average with around twenty per cent of its population in each
deprivation quintile.

One result of these variations is that mortality rates in some quintiles in

some regions are based on much smaller populations and numbers of
deaths than in others, e.g. Quintile 5 in the South West. This also results
in confidence intervals sometimes varying considerably in width for
different deprivation quintiles within the same region.

For the calculation of mortality rates the 2001 ward population estimates
were aggregated to deprivation twentieths, deciles and quintiles. The
2001 figures were multiplied by five to provide person years at risk for
the calculation of mortality rates for 1999-2003. For cause-specific rates
for 1999 and 2001-2003 the populations were multiplied by four.

Distribution of 2001 population by quintiles of
Carstairs deprivation scores

Government Office Regions of England, and Wales
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Mortality rates

Directly age-standardised mortality rates were calculated for all the
analyses presented in this article. Direct age-standardisation takes
into account differences in the age structures of populations meaning
that comparisons can be made over time, between areas and between
the sexes. Rates in this article were standardised using the European
Standard Population.

Figure 2 2001 Population distribution by deprivation twentieth
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The importance of age-standardising in this analysis can be seen from
Figure 2, which illustrates the age structures of the most deprived and
least deprived twentieths of the population. The total population of each
of these deprivation categories is similar (around 2.6 million) but their
age structures are very different, with the most deprived wards having

a much younger age distribution. For males, in every age group before
age 40 the most deprived wards have a larger population than the least
deprived. This pattern reverses from age 40. The picture for females is
similar although the least deprived wards have the larger population from
age group 35-39 onwards.

Age groups

For all the causes of death analysed, the relationship between deprivation
and mortality was considered at all ages. As previous research has shown
that deprivation has a stronger relationship with death rates at younger
ages than on the elderly,*’® many of the causes were also analysed

for the age group 15-64 (which was also consistent with earlier ONS
analysis'). For some causes, where there are only a small proportion of
deaths under age 65 (such as prostate cancer and Alzheimer’s disease and
dementia), the analysis was restricted to deaths at all ages. For deaths
from all circulatory diseases and all cancers, where there are government
targets to reduce mortality rates in those aged under 75, results were also
calculated for the age group 0-74.

Results presented

Results for all of the age ranges examined (all ages, 15-64, 0-74) are
reported only for all causes combined. For specific causes results are
included only for selected age groups. Results for England and Wales are
presented for all the causes analysed but figures for the English regions
and Wales are only included for selected causes. All results calculated in
the analysis have however been made available on the National Statistics
website at: www.statistics.gov.uk/

Confidence intervals (at the 95 per cent level) were calculated for
each death rate and these are also available on the website. Results are
presented using deprivation twentieths for England and Wales, and
deprivation deciles and quintiles for the English regions and Wales.

Ratios are reported to indicate differentials between mortality rates
in the most deprived and least deprived areas. These were calculated
by dividing the death rate in the highest deprivation category (most
deprived) by the death rate for the lowest category (least deprived).

Comparisons with earlier data

The Decennial Supplement, Geographic Variations in Health, included
a deprivation analysis which looked at the relationship between selected
causes of death in Great Britain in 1991-1993 with Carstairs scores
based on data from the 1991 Census.'* Only the age group 15-64 was
examined. Results were presented for Great Britain using deprivation
twentieths and for England, Wales, Scotland and the English regions
using deprivation quintiles.

Although this article has examined the causes of death included in the
Decennial Supplement, for the same age group, the two sets of results
cannot be directly compared to see if there have been absolute changes in
mortality rates for deprivation categories. This is because:

1. The Carstairs scores are based on results from two different censuses.
As the scores measure relative deprivation at each census they cannot

be used to measure absolute changes in deprivation.

2. A deprivation index which was comparable across the countries of the
UK was not available in 2001. Analysis for this article was therefore
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restricted to England and Wales. Results for England and Wales for
1999-2003 cannot be compared with figures for Great Britain for
1991-1993, especially as death rates in Scotland are generally much
higher than in the other countries of the UK.

3. The method of aggregating wards into deprivation twentieths and
quintiles was not the same in 2001 as in 1991. In the earlier analysis
each twentieth or quintile of deprivation was based on 5 or 20 per cent
of the total number of wards. In 2001 each deprivation twentieth or
quintile instead represents 5 or 20 per cent of the total population of
England and Wales. Both methods are valid but we considered that
the interpretation of results is more straightforward using the latter
approach. This results in each deprivation category in England and
Wales having an equal population. The alternative approach creates
deprivation categories with equal numbers of wards but varying sizes
of population.

4. Cause-specific results will be affected by the change in classification
from ICD-9 to ICD-10 in 2001.

Although the geographical distribution of deprived wards was very
similar between 1991 and 2001, some wards will have changed
deprivation category between these time points and there were also many
boundary changes to the wards used in each census.

Results: All causes of death combined

England and Wales

For both sexes it is clear that increasing deprivation is associated with
higher mortality rates. For deaths at all ages male mortality rates showed
a clear linear relationship with deprivation (Figure 3a). As deprivation
increased mortality rates were higher (each twentieth represented a rise in
mortality rates of between 13 and 60 deaths per 100,000 population). The
increases became steeper with the most deprived areas. The death rate
among the 5 per cent of the population living in the most deprived wards
was 1.7 times higher than for the 5 per cent living in the least deprived
areas (1,113 compared to 651 deaths per 100,000 population).

For females, the death rate was 1.5 times higher for those in the most
deprived wards compared to those in the least deprived (706 and 479
deaths per 100,000 population respectively) (Figure 3a). The relationship
was not quite as straightforward as for males as mortality rates in the
least deprived areas remained more similar and did not always increase
between deprivation twentieths. As with males the biggest increases in
death rates were in the most deprived wards (deprivation twentieths 19
and 20).

In the age group 15-64 the relationship between mortality rates and
deprivation was even more pronounced than for all ages (Figure 3b).
For men there was still a strong positive relationship with rates, which
increased particularly sharply in the most deprived areas. Men in the
most deprived twentieth of wards had a death rate which, at 543 deaths
per 100,000 population, was 2.8 times higher than the rate in the least
deprived wards (196 deaths per 100,000). For women the relationship
with deprivation was also stronger at ages 15-64 than at all ages. Rates
were higher in each successive deprivation twentieth with steepest
increases in the more deprived areas. The death rate for women in the
most deprived wards was 2.1 times the rate in the least deprived wards
(280 and 132 deaths per 100,000 respectively).

Although absolute comparisons of rates for 1999-2003 with those
previously published by ONS for 1991-1993 cannot be made, the relative
pattern of the relationship between mortality and deprivation appeared
generally similar between the two time periods.
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Figure 3a Age-standardised death rates for all causes
of death by deprivation twentieth, all ages,
1999-2003
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The results for the age group 0-74 (Figure 3c) appear as a slightly
attenuated version of those for ages 15—64. The ratio between death rates
in the most and least deprived wards was also 2.1 for females, but was
slightly less for males (2.4 rather than 2.8).

The results presented in Figure 3 also show that differences in mortality
rates between the sexes are greater in more deprived areas than in less
deprived areas. In the age group 15-64, for example, the death rate for
men in the most deprived twentieth was almost twice the rate for women.
In the least deprived twentieth the death rate for men was only one and a
half times higher than the rate for women.

English regions and Wales

To compare differences in mortality by deprivation to differences in
mortality by geographical region, death rates for Government Office
Regions in England, and for Wales, were calculated for 1999-2003. In
Figure 4a these rates are presented ranked in order of male mortality
rates. Male rates for all ages were lowest in the South West and highest in
the North East (748 and 935 deaths per 100,000 population respectively).
These areas also had the lowest and highest rates for females — 510 and
634 deaths per 100,000. The South East and East of England also had
low mortality rates and rates in the North West were almost as high as in
the North East.

The results for these ten areas can be compared to death rates calculated
for ten deprivation categories. Male all age death rates for all causes
ranged from 660 deaths per 100,000 population for the tenth of the
population living in the least deprived wards to 1,092 per 100,000 for
the ten per cent in the most deprived wards (Figure 4b). For females,
death rates by deprivation decile ranged from 479 to 697 per 100,000
population. These differences were therefore greater than those seen in
the geographical variation between the English regions and Wales. For
males, the death rate in the region with the highest mortality was 1.3
times higher than in the region with the lowest death rate, but the rate
for the tenth of the population living in the most deprived wards was 1.7
times higher than the rate for the tenth of the population living in the
least deprived wards. The rate for females in the region with the highest
mortality was 1.2 times higher than in the region with the lowest rate,
while the rate in the most deprived deprivation decile was 1.5 times
higher than in the least deprived.

Differences in mortality rates between the sexes were also more
pronounced in the results for deprivation deciles than in those for regions.
For all causes combined, male all age death rates were around one and a
half times higher than female death rates in all the English regions and
Wales (ratios ranged from 1.47 to 1.50). With the deprivation deciles the
ratio between male and female death rates increased with deprivation.
Ratios ranged from 1.38 in Decile 1 to 1.57 in Decile 10.

For males, each English region and Wales had a similar pattern with

a strong gradient of rising all age mortality rates with increasing
deprivation (Figure 5). Rates in the least deprived fifth of wards varied
relatively little between areas (from 649 deaths per 100,000 population in
the South West to 712 deaths per 100,000 in the North West). There was
more variation in death rates in the most deprived areas (Quintile 5): the
North West and London had the highest and lowest rates (1,156 and 959
deaths per 100,000 respectively).

Geographical patterns for females were broadly similar to those for
males, with increasing mortality rates with increasing deprivation
(Figure 5). As with males, there was relatively little geographical
variation in death rates among those living in the least deprived wards
but in the most deprived wards rates varied more, ranging from 605
deaths per 100,000 in London to 756 deaths per 100,000 in the

North West.
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Figure 4a Age-standardised death rates all ages, 1999-2003 Figure 4b Age-standardised death rates by deprivation
decile, 1999-2003
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Figure 5 Age-standardised death rates, all causes by sex and deprivation quintile, all ages, 1999-2003
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less geographical variation and rates in these regions were similar to, or
even lower than, rates in other areas.

Results are particularly interesting for London as for both sexes it had
the lowest, or almost the lowest, death rates in each deprivation quintile
of all the English regions and Wales. Overall mortality rates though, as
illustrated in Figure 4a, show that death rates in London were higher than
in the other southern regions of England: the South East, South West

and East of England. This pattern differs from earlier ONS results for
1991-1993.13 In that period male all cause death rates for the age group
15-64 were higher in London for Quintile 5 than in the South East, South
West and East of England. Female rates in all four regions in Quintile 5
were similar. In 1999-2003 death rates in London for those aged 15-64
were lower than in all other regions for both sexes in the three most
deprived deprivation quintiles.

Results: All Circulatory Diseases

Mortality rates for all circulatory diseases were calculated for all three
age groups but are presented here for 0- to 74-year-olds only. This is the
age range used in the Government target to reduce circulatory disease
death rates by two-fifths by 2010.%

In England and Wales there was a strong positive relationship between
circulatory disease death rates and deprivation for both males and
females (Figure 6 and Table 1). For both sexes the gradients increased
particularly sharply in the most deprived areas (deprivation twentieths 19
and 20). For females, the death rate in the most deprived twentieth was
almost three times higher than in the least deprived twentieth. For males
the rate was 2.7 times higher.

The relationship between mortality and deprivation was also seen in the
results for English regions and Wales. For both sexes, all areas had death
rates from circulatory diseases which increased with deprivation

(Table 2). For females, death rates in Quintile 5 were more than double
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Age-standardised death rates for all circulatory
diseases by deprivation twentieth, ages 0-74,
1999 and 2001-2003
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rates in Quintile 1 in every English region and Wales. This was also the
case for males, except in Wales and the East of England where the ratios
between rates in the most and least deprived quintiles were both 1.9.

Regional patterns were similar to those for all causes, with more variation
in rates in Quintile 5 than in Quintile 1. The lowest rates for each quintile
were generally in London while the highest rates, at least for the more
deprived quintiles, were in Wales, the North East and North West.

Table 1 Age-standardised death rates for circulatory diseases by deprivation twentieth, sex and age group, 1999-2003
England and Wales Rate per 100,000 population
Deprivation twentieth England | Ratio®
Least deprived Most deprived and
Wales

1|2 3|4|5|6|7|8|9|10|11|12|‘I3|‘I4|15|16|‘I7|18|19 20 rate
All circulatory diseases,
ages 0-74'
Males 93.7 103.6 107.5 116.2 1189 121.5 128.6 135.6 141.5 145.8 151.7 164.8 171.1 176.5 183.7 192.7 200.3 205.9 226.9 249.8 152 2.7
Females 398 439 466 49.6 516 522 569 603 628 663 687 732 775 836 831 894 941 94.0 1059 1150 688 2.9
Ischaemic heart disease,
ages 15-64?
Males 354 404 423 481 485 501 521 57.7 604 622 665 736 746 802 827 898 933 975 1081 1234 665 35
Females 6.7 81 100 108 108 108 126 134 145 154 175 191 189 215 240 250 264 267 330 369 171 55
Stroke, all ages'
Males 625 623 608 639 632 646 659 661 670 692 716 714 716 717 748 763 773 779 842 914 699 1.5
Females 613 57.8 599 602 599 602 571 616 608 625 63.0 642 635 649 672 665 646 653 703 693 627 1.1
Stroke, ages 15-64'
Males 7.9 88 87 92 100 106 112 118 11.0 13.0 13.0 143 143 147 162 186 193 191 228 287 136 3.6
Females 6.4 63 73 80 74 82 85 96 99 98 104 100 112 122 141 140 143 153 174 168 105 2.6
1.1999 and 2001-2003.
2.1999-2003.
3. Ratio between rates in most deprived and least deprived deprivation twentieths.

25 | National Statistics



Health Statistics Quarterly 32 | Winter 2006

Table 2
group, 1999-2003

Age-standardised death rates for all circulatory diseases and ischaemic heart disease by deprivation quintile, sex and age

Government Office Regions of England, and Wales

Rate per 100,000 population

Males Females
All circulatory diseases, ages 0-74' Ratio® All circulatory diseases, ages 0-74' Ratio®
1 2 3 4 5 1 2 3 4 5
North East 98.5 126.3 154.8 183.1 2232 2.3 483 57.6 73.0 87.7 109.0 2.3
North West 116.5 144.6 168.1 203.1 250.6 22 49.0 64.3 71.8 96.0 116.9 24
Yorkshire and the Humber 109.2 1253 153.4 179.2 2143 2.0 453 55.5 67.0 86.0 98.1 2.2
East Midlands 107.0 1313 153.4 181.1 219.0 2.0 48.0 57.1 69.1 88.8 102.6 2.1
West Midlands 109.7 130.3 155.0 184.9 223.0 2.0 46.6 57.7 68.1 86.1 103.4 2.2
East of England 106.0 120.2 141.2 167.6 201.2 1.9 447 524 64.0 731 92.3 2.1
London 99.9 118.4 1371 159.0 200.8 2.0 41.1 53.9 61.0 73.2 88.2 2.1
South East 100.9 1233 146.3 176.7 210.4 2.1 43.7 54.0 65.3 82.6 93.2 2.1
South West 97.0 114.0 138.8 168.3 206.8 2.1 40.9 493 61.8 734 96.6 2.4
Wales 118.9 144.5 169.2 193.6 2225 1.9 48.8 58.0 75.0 91.4 112.2 2.3
England 104.6 125.1 149.4 179.5 2193 2.1 44.8 55.0 67.1 83.9 101.0 2.3
England and Wales rate 152.0 68.8
Ischaemic heart disease, ages 15-64? Ratio® Ischaemic heart disease, ages 15-642 Ratio’
1 2 3 4 5 1 2 3 4 5

North East 415 52.8 70.0 83.6 109.1 2.6 11.0 121 17.9 22.8 33.1 3.0
North West 474 62.3 722 93.9 1243 2.6 10.0 14.7 19.8 271 37.8 3.8
Yorkshire and the Humber 45.8 53.4 69.0 83.2 105.2 2.3 9.6 1.9 17.5 24.4 29.6 3.1
East Midlands 24 53.8 65.3 82.9 107.5 25 10.2 11.8 17.2 24.0 33.8 3.3
West Midlands 43.1 51.6 69.0 82.2 109.6 2.5 9.3 1.8 16.1 241 32.8 35
East of England 43.0 47.9 61.4 75.8 91.3 2.1 8.8 1.3 15.3 18.1 20.1 2.3
London 35.8 485 56.5 67.4 89.9 25 1.7 10.6 13.2 16.1 240 3.1
South East 37.8 50.4 63.8 80.8 95.4 25 8.2 12.3 15.4 211 254 3.1
South West 39.1 47.9 62.8 76.5 88.0 2.3 72 10.6 15.5 17.8 29.1 4.0
Wales 48.2 60.3 69.1 87.4 1M11.7 2.3 1.3 12.3 19.6 24.6 35.9 32
England 41.2 51.6 65.3 81.1 104.4 2.5 8.8 11.9 16.4 221 30.2 34
England and Wales rate 66.5 17.1
1.1999 and 2001-2003.
2.1999-2003.
3. Ratio between rates in most deprived and least deprived deprivation quintiles.
Ischaemic heart disease Stroke

Death rates for ischaemic heart disease also had a strong positive
association with deprivation, which is especially evident in the age group
15-64 (Table 1). As with deaths from all causes and from all circulatory
diseases, the gradient of increase in mortality rates with deprivation

was particularly steep in the most deprived tenth of the population

There was a positive association between death rates from stroke and
deprivation in England and Wales, although for females the relationship
was rather weak at all ages (Table 1). For males, all age death rates
increased particularly steeply with the most deprived areas — deprivation
twentieths 19 and 20. The death rate from stroke was 1.5 times higher

(deprivation twentieths 19 and 20).

For women aged 15-64, the death rate from ischaemic heart disease in the
most deprived wards was 37 per 100,000 population. This was five and a
half times higher than the rate in the least deprived wards, however that
was from a relatively low base-line of seven deaths per 100,000. The rate
for men was three and a half times higher in the most deprived areas.

In all regions, mortality rates for men in Quintile 5 were more than double
the rates in Quintile 1, with the biggest ratios in the North East and North
West where rates were 2.6 times higher (Table 2). For women, the lowest
rate in the most deprived wards was in the East of England (20 deaths per
100,000). This area had the lowest ratio between rates in Quintiles 5 and 1
(2.3). Rates were highest in Quintile 5 in the North West (38 per 100,000)
but the ratio between highest and lowest was greatest in the South West
where the ischaemic heart disease death rate for 15- to 64-year-olds was
four times higher in Quintile 5 than in Quintile 1.
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in the most deprived wards compared to the least deprived. For females,
death rates actually fell between the 19th and 20th twentieths, although
not significantly. The ratio between rates for females in the most and least
deprived wards was 1.1.

The relationship between death rates from stroke and deprivation was
stronger in the younger age group, 15-64 (Table 1). The male rate for the
most deprived wards was over three and a half times higher than that for
the least deprived wards. For females the difference was over two and a
half times.

Regional results are not presented for deaths from stroke but all regions
had a clear gradient of increasing mortality rates with increasing
deprivation.
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Results: All cancers

Figure 7 Age-standardised death rates for all cancers by
As with circulatory diseases there is a Government target to reduce deprivation, ages 0-74, 1999 and 2001-2003
deaths rates from cancer among the under 75s (by a fifth by 2010),%
and rates for ages 0—74 are presented here. Rates from cancer increased England and Wales
with deprivation for both males and females (Figure 7 and Table 3). 200~
Although rates in the most deprived twentieth were slightly lower than
in deprivation category 19 for both sexes, these differences were not 180+
significant. The death rate was 1.7 times higher in the most deprived 160
wards for males than in the least deprived wards. The ratio for females
was 1.4. & 1407

1204
All of the English regions and Wales had cancer mortality rates which

increased with deprivation. As with the results for England and Wales,
ratios between highest and lowest rates were greater for males than
females. For males in the North East and North West, death rates in
Quintile 5 were 1.7 times greater than in Quintile 1 (Table 4). In London
though the ratio was only 1.4. For females in London and the East of
England, rates in Quintile 5 were only 1.2 times higher than in Quintile 1
(Table 4). As with males the biggest differences were in the two northern 20
regions of England where rates were 1.5 times higher in the most
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Table 3 Age-standardised death rates for cancers by deprivation twentieth, sex and age group, 1999 and 2001-2003
England and Wales Rate per 100,000 population
Deprivation twentieth England | Ratio’
Least deprived Most deprived and
Wales
1|2|3|4|5|6|7|8|9|10|11|12|13|14|15|16|‘I7|18|19 20 rate
All cancers, ages 0-74
Males 109.1 114.6 114.4 119.1 122.0 1245 128.1 1355 137.5 139.5 1435 147.4 153.7 160.5 164.7 167.7 173.5 182.2 1838.6 1859 7142.7 1.7
Females 929 957 97.1 103.6 102.0 103.5 1055 107.7 109.9 110.6 114.0 119.8 119.6 124.1 124.2 126.6 130.5 1293 136.3 131.4 1128 1.4
Cancer of the oesophagus,
all ages
Males 101 11.0 1.5 114 121 125 132 128 119 130 136 145 146 142 146 148 155 148 155 136 13.1 1.3
Females 40 43 44 40 45 49 48 53 47 50 54 59 56 55 56 52 6.0 52 59 54 5.0 1.4
Colorectal cancer, all ages
Males 218 226 221 225 227 242 225 231 240 254 25.0 245 258 264 265 267 267 272 27.7 253 244 1.2
Females 144 141 150 151 147 146 154 152 154 146 153 158 154 152 153 154 151 154 153 146 15.1 1.0
Lung cancer, all ages
Males 348 373 39.7 430 435 447 478 513 544 547 581 602 625 683 714 726 774 83.0 872 890 571 2.6
Females 171 178 185 207 21.0 222 23.6 245 257 260 284 303 31.0 353 349 380 413 419 476 446 286 2.6
Lung canlcer, ages 15-64
Males 118 143 135 164 167 176 178 21.2 219 234 246 27.0 269 294 31.0 334 348 388 423 431 24.1 37
Females 72 8.1 86 10.7 103 109 115 124 125 132 146 159 164 189 178 213 23.0 234 266 2238 14.6 32
Breast cancer, all ages
Females 306 303 308 329 30.1 304 30.7 318 302 305 305 322 299 303 321 296 309 297 30.1 291 30.7 1.0
Ovarian cancer, all ages
Females 108 108 1.0 114 117 15 115 1.0 111 120 114 11.0 1.1 1.7 111 113 106 10.1 98 96 11.1 0.9
Prostate cancer, all ages
Males 292 288 287 280 278 284 268 282 287 280 268 275 275 273 274 251 260 259 259 258 275 0.9
Cancer of lymphoid,
haematopoietic and
related tissue, ages 15-64
Males 86 89 86 88 92 87 90 96 97 87 87 94 105 103 105 97 99 108 108 113 9.5 1.3
Females 55 6.1 5.1 6.1 5.7 54 6.7 69 58 61 63 67 6.7 6.1 6.6 6.1 6.4 7.1 6.6 7.1 6.2 1.3

1. Ratio between rates in most deprived and least deprived deprivation twentieths.
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Table 4
2001-2003

Age-standardised death rates for all cancers and lung cancer by deprivation quintile, sex and age group, 1999 and

Government Office Regions of England, and Wales

Rate per 100,000 population

Males Females
All cancers, ages 0-74 | Ratio’ All cancers, ages 0-74 Ratio’
1 2 3 4 5 | 1 2 3 4 5
North East 17.7 1389 154.5 1744 205.2 1.7 97.5 106.7 116.8 129.5 142.4 15
North West 121.8 135.6 153.7 179.3 205.2 1.7 100.6 110.8 122.5 133.2 151.7 1.5
Yorkshire and the Humber 117.0 129.7 142.6 172.8 181.6 1.6 93.4 104.3 115.3 125.0 1344 14
East Midlands 109.5 1233 139.5 157.0 1775 1.6 96.6 105.1 111.6 122.9 1311 14
West Midlands 1141 126.4 143.0 160.4 178.7 1.6 95.5 102.7 111.2 122.0 122.8 1.3
East of England 112.8 125.0 1375 148.8 166.5 1.5 97.4 105.4 1115 115.2 116.1 1.2
London 111.6 127.8 132.7 140.1 161.2 14 97.2 103.9 108.8 110.8 117.5 1.2
South East 115.5 1246 143.1 160.5 174.3 1.5 98.2 104.2 114.1 127.8 130.2 13
South West 110.2 125.9 135.5 153.5 175.7 1.6 941 101.5 110.2 114.6 130.6 1.4
Wales 110.4 127.7 143.2 161.9 190.2 1.7 100.9 103.9 113.6 131.8 139.4 1.4
England 114.4 127.4 141.8 161.5 181.8 1.6 97.1 104.7 1135 122.7 131.4 1.4
England and Wales rate 142.7 112.8
Lung cancer, ages 15-64 Ratio’ Lung cancer, ages 15-64 Ratio’
1 2 3 4 5 1 2 3 4 5
North East 11.2 19.5 26.0 29.5 48.6 4.3 8.5 121 15.5 23.0 33.2 39
North West 15.8 215 28.0 35.9 474 3.0 85 12.3 16.3 229 31.5 37
Yorkshire and the Humber 13.7 19.9 26.8 36.9 40.7 3.0 9.6 11.8 17.2 21.3 26.5 2.8
East Midlands 1.1 17.2 22.0 29.5 36.7 33 83 10.6 13.0 18.0 24.9 3.0
West Midlands 14.1 17.6 25.6 30.6 383 2.7 83 9.6 12.2 16.4 19.9 24
East of England 13.9 16.6 239 24.2 34.1 25 9.0 12.2 15.3 14.8 17.5 1.9
London 12.9 18.7 22.1 23.8 31.6 24 9.0 11.8 11.6 14.9 16.2 1.8
South East 14.7 18.9 23.2 33.2 424 2.9 8.5 1.4 14.0 18.7 23.6 2.8
South West 133 16.1 20.5 26.7 38.6 2.9 83 10.1 12.0 15.4 24.2 2.9
Wales 13.7 17.5 25.7 26.2 37.2 2.7 9.1 1.1 13.5 18.7 26.1 2.9
England 14.0 18.3 241 30.6 39.6 2.8 8.6 1.3 14.1 18.6 23.9 2.8
England and Wales rate 24.1 14.6

1. Ratio between rates in most deprived and least deprived deprivation quintiles.

Cancer of the oesophagus

Although death rates from cancer of the oesophagus generally increased
with deprivation the pattern was not as clear as for deaths from all causes
or from all cancers (Table 3). For all ages, and for both sexes, rates in
the most deprived twentieths were higher than in the least deprived
twentieths but rates did not increase consistently with deprivation.

Colorectal cancer

There was no apparent relationship between female death rates from
colorectal cancer and deprivation (Table 3). All age female rates were
around 14—15 deaths per 100,000 population in each deprivation
twentieth. This pattern was also similar for the 15-64 age group.

Male death rates did increase with deprivation and although these
increments were not consistent across deprivation categories, the all age
rate in the most deprived wards was 1.2 times higher than that in the least
deprived wards (Table 3).

Lung cancer

Unlike some of the other cancers analysed, lung cancer death rates
showed a clear positive association with deprivation (Table 3). The rates
for men aged 15—64 generally increased with each deprivation twentieth
with particularly big increases in the most deprived categories. The rate
in the most deprived twentieth was 3.7 times higher than the rate in the
least deprived twentieth. For women, the gradient of increasing lung
cancer rates with deprivation was almost as strong as for men, although
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rates did decrease between deprivation categories 19 and 20. The rate
for the most deprived wards was 3.2 times higher than that in the least
deprived wards. As the rate was highest in the 19th deprivation category
though, the ratio of rates between this twentieth and the least deprived
areas was the same as for men (3.7). Ratios between highest and lowest
rates were the same (2.6) for both sexes for all ages (Table 3).

All of the English regions and Wales also had a clear pattern of
increasing lung cancer death rates with deprivation for both sexes

(Table 4). As with all causes and all cancers there was relatively little
geographical variation in death rates in the least deprived wards. London
and the North East were the areas with the lowest and highest rates for
men in Quintile 5 for ages 15-64: 31.6 and 48.6 deaths per 100,000
respectively. The North East consequently had a rate which was 4.3 times
higher in Quintile 5 than in Quintile 1, while in London the ratio between
highest and lowest was 2.4. The same pattern was also seen for women:
the lung cancer death rate in Quintile 5 was 1.8 times that in Quintile 1

in London. In the North East the rate for the most deprived areas was 3.9
times higher than that for the least deprived wards.

Female breast cancer

There was no relationship between deprivation and death rates for female
breast cancer (Table 3). For all ages, rates ranged from 29 to 33 deaths
per 100,000 but there were almost no significant differences between
deprivation twentieths. There was also no relationship at younger ages,
15-64, nor in the English regions and Wales (data not shown).



The fact that there was no relationship between death rates and
deprivation does not however mean that there is no relationship between
breast cancer incidence and socio-economic circumstances. This is
discussed later in this article in the section, ‘Comparisons with other
studies’.

Cancer of the ovary

Death rates for ovarian cancer showed no relationship with deprivation
(Table 3). Although rates in the most deprived twentieths were slightly
lower than in the least deprived categories these differences were not
significant. Death rates for those aged 15-64 also showed no relationship
with deprivation.

Prostate cancer

Death rates from prostate cancer show a slight inverse relationship

with deprivation as the all age rate in the most deprived twentieth was
statistically significantly lower than in the least deprived twentieth — 25.8
and 29.2 deaths per 100,000 respectively (Table 3).

As with breast cancer, incidence of prostate cancer, and mortality
resulting from it, have different relationships with deprivation (see
discussion in section on ‘Comparisons with other studies’).

Cancer of lymphoid, haematopoietic and related tissue

At younger ages a small positive relationship between deprivation and
deaths from these cancers was seen (Table 3). For both sexes, death rates
for those aged 15—64 did not increase consistently with deprivation but
there was an upward gradient. For both men and women rates in the 20th
deprivation category were 1.3 times higher than in the least deprived
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category. Death rates for all ages though showed a less clear relationship
with deprivation.

Results for other leading causes

Dementia and Alzheimer’s disease

Death rates from Dementia and Alzheimer’s disease showed no
relationship with deprivation (Table 5). Deaths were only analysed for

all ages and although rates varied between deprivation categories most of
these variations were not significantly different.

Respiratory disease

Death rates from respiratory diseases for those aged 15—64 increased
with each deprivation twentieth (Table 5). In this age group the death
rate for men in the most deprived wards was over five times higher than
the rate in the least deprived wards (40.5 and 7.9 deaths per 100,000
respectively). The rate for women was almost four times higher in

the 20th deprivation category compared to the least deprived wards.
This relationship was attenuated at all ages, but for both sexes rates in
the most deprived wards were around double those rates in the least
deprived.

Respiratory disease rates for the 15-64 age group increased with each
deprivation quintile in each English region and Wales for both sexes.
The male rate in Quintile 5 in the North East was five times the rate in
Quintile 1 but in London the rate was only 2.8 times higher in Quintile
5 (Table 6). There was similar variation for females: the death rate in
London for the most deprived wards was 2.3 times higher than the least
deprived. In the North West though the rate in Quintile 5 was 4.8 times
higher than the rate in Quintile 1.

Table 5 Age-standardised death rates for selected causes by deprivation twentieth, sex and age group, 1999-2003
England and Wales Rate per 100,000 population
Deprivation twentieth England | Ratio’
Least deprived Most deprived and
Wales

1|2 3|4|5|6|7|8|9|10|11|12|13|14|15|16|17|18 19 20 rate

Alzheimer's disease and
dementia, all ages'
Males 153 15.0 144 158 143 154 140 158 138 173 157 159 158 162 134 162 172 16.0 175 156 15.5 1.0
Females 210 185 194 188 186 171 172 187 168 20.7 182 187 186 196 167 189 185 176 198 184 18.6 0.9
Respiratory diseases,
ages 15-64
Males 79 82 99 94 109 112 120 147 150 16.0 17.7 179 20.7 222 234 262 286 325 36.7 405 18.0 5.1
Females 64 64 66 67 86 74 97 102 116 112 128 146 146 170 176 188 202 21.7 227 252 12.8 39
Accidents, ages 15-642
Males 182 184 204 204 206 191 195 192 183 200 215 20.7 232 234 224 254 262 255 289 296 21.8 1.6
Females 53 59 67 55 52 6.1 6.0 57 57 56 61 65 7.1 6.6 6.8 7.5 74 73 80 78 6.3 1.5
1.1999 and 2001-2003.
2.1999-2003.
3. Ratio between rates in most deprived and least deprived deprivation twentieths.
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Table 6

Age-standardised death rates for respiratory diseases and accidents by deprivation quintile, sex, ages 15-64,1999-2003

Government Office Regions of England, and Wales

Rate per 100,000 population

Males Females
Respiratory diseases’ Ratio® Respiratory diseases' Ratio®
1 2 3 4 5 1 2 3 4 5
North East 117.7 138.9 154.5 1744 205.2 1.7 97.5 106.7 116.8 129.5 142.4 1.5
North East 7.5 8.4 18.8 20.7 373 50 5.8 9.8 11.9 18.1 25.1 4.3
North West 9.6 13.5 193 25.4 433 4.5 6.2 10.9 15.5 20.9 29.8 4.8
Yorkshire and the Humber 76 11.9 16.6 244 29.8 39 6.6 9.1 12.0 18.2 221 33
East Midlands 10.0 12.8 16.2 221 35.8 36 7.2 8.7 15.4 18.9 23.4 33
West Midlands 8.2 131 15.4 23.6 32.9 4.0 6.3 7.8 10.0 16.4 223 35
East of England 8.2 1.7 15.6 22.3 31.7 39 5.8 7.9 12.5 14.7 21.7 37
London 10.8 12.8 17.4 20.2 30.7 2.8 7.1 9.1 9.9 12.6 16.0 2.3
South East 9.2 11.9 16.0 28.1 343 37 74 10.1 13.8 16.2 21.2 2.9
South West 7.7 11.7 15.8 20.3 35.2 4.6 5.5 7.8 10.5 12.4 225 4.1
Wales 9.4 11.9 16.6 22.0 27.0 29 5.2 8.8 124 19.2 23.7 4.6
England 8.8 12.2 16.6 23.2 34.6 39 6.5 9.0 12.5 16.7 22.2 34
England and Wales rate 18.0 12.8
Males
Accidents? Ratio®
1 2 3 4 5

North East 131 13.8 16.5 20.5 25.1 1.9
North West 19.9 18.8 223 27.0 35.7 1.8
Yorkshire and the Humber 19.3 21.4 19.4 23.1 271 1.4
East Midlands 221 23.0 24.0 25.9 30.5 14
West Midlands 19.6 19.0 18.7 224 249 1.3
East of England 21.2 22.6 22.7 26.7 34.1 1.6
London 13.0 13.5 13.9 16.7 225 1.7
South East 18.6 20.0 20.0 23.0 271 15
South West 19.5 19.2 20.0 25.8 34.5 1.8
Wales 18.8 231 244 30.7 40.6 22
England 194 19.4 19.8 229 27.0 1.4
England and Wales rate 21.8
1.1999 and 2001-2003.
2.1999-2003.
3. Ratio between rates in most deprived and least deprived deprivation quintile.
Accidents Discussion

Death rates from accidents increased with deprivation, particularly for
men in the age group 15-64 (Table 5). Rates remained relatively stable
until the 10th deprivation category but by the most deprived twentieth
the rate was 1.6 times higher than that in the least deprived wards. Death
rates for women, which were much lower than for men, appeared to have
a weaker association with deprivation and are therefore not presented.

Although all areas had higher death rates for males aged 1564 in
Quintile 5 than Quintile 1 patterns were not as clear as for all causes
of death (Table 6). Some regions, such as the North West and the West
Midlands, had rates in Quintile 2 which were lower than Quintile 1.
Unlike all causes combined, where there was little variation in death
rates in the least deprived quintile, for accidents there was considerable
regional variation in all quintiles. In Quintile 1 rates ranged from 13.0
deaths per 100,000 population in London to 22.1 deaths per 100,000 in
the East Midlands. The rate in Quintile 5 in London (22.5 deaths per
100,000) was only slightly higher than the rate in Quintile 1 in the East
Midlands. The highest rate in the most deprived quintile was in Wales
(40.6 deaths per 100,000).

The more variable nature of these results could be at least partly due to
the relatively small number of deaths involved.
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Summary of main findings

The results presented here reflect those reported in many earlier studies:
that people living in more deprived areas have higher mortality rates than
those living in less deprived areas. In this analysis this was true for both
sexes and for all of the age ranges considered — all ages, 15-64 and 0-74.
The all age death rate for males living in the most deprived wards in
England and Wales was 1.7 times higher than for males living in the least
deprived wards. The female death rate was 1.5 times higher in the most
deprived areas than in the least deprived.

The relationship between deprivation and mortality rates was more
pronounced at younger ages than for all ages. The death rate for men
aged 15-64 in the most deprived wards was 2.8 times the rate in the least
deprived wards. The death rate for women in the same age range in the
most deprived areas was 2.1 times the rate for those in the least deprived
areas.

Of the leading causes of death, mortality rates for both sexes clearly
increased with deprivation for circulatory diseases, ischaemic heart
disease, stroke, all cancers, lung cancer, respiratory diseases, and
accidents. The gradients of increase differed between causes though. The



association with deprivation was less clear for deaths from colorectal
cancer and cancers of the oesophagus and lymphoid, haematopoietic
and related tissue. Death rates from dementia and Alzheimer’s disease
and ovarian, breast and prostate cancer either had no association with
deprivation or the relationship was slightly inverse.

For deaths from all causes, the relationship between deprivation and
mortality rates was stronger for males than females. For deaths from
ischaemic heart disease and all circulatory diseases though the gradients
of increasing mortality with deprivation were steeper for women. The
difference in mortality rates between the sexes generally also increased
with deprivation.

For causes where the national results showed a clear gradient of
increasing mortality with deprivation this relationship was also observed
in the regions of England and Wales. There were however geographical
differences in mortality rates between deprivation quintiles. Death

rates for those living in the least deprived wards in Quintile 1 showed
relatively little variation compared to the more deprived quintiles. Thus
the 20 per cent of the population in the least deprived wards of England
and Wales tended to have similar mortality rates no matter in which
region they were living.

Regional variation increased with deprivation and death rates for the
most deprived wards in Quintile 5 were generally highest in the North
East and North West. These areas had the biggest differences in mortality
rates between the least and most deprived wards. London often had the
lowest mortality rates in each deprivation quintile.

The difference in mortality rates between deprivation categories was
greater than the geographical variation between rates in the nine English
regions and Wales. Death rates for the tenth of the population living in
the most deprived wards were 1.7 times higher for males, and 1.5 times
higher for females, than rates for the tenth of the population living in the
least deprived wards. The ratios between the regions with the highest and
lowest mortality rates were 1.3 for males and 1.2 for females.

Comparisons with other studies

The results reported here generally reflect previous studies which have
reported that mortality in more deprived areas is higher than in less
deprived areas. The reasons for this have been the subject of much
debate, particularly regarding whether deprived areas have higher
mortality simply because of the characteristics of the people who live
in them, or whether there is an effect of geography over and above the
socio-economic condition of the population. It has been reported that
the clear positive relationship between mortality and area deprivation
disappears, at least for men, once allowance has been made for
individual socio-economic circumstances.*® High mortality thus appears
to be the result of personal not community disadvantage. It was later
noted though that this study allowed for individual socio-economic
factors which were essentially the same as those used to construct the
area based deprivation measure, so that there were inevitable strong
correlations between the two.>! It has been argued that area deprivation
has an effect on mortality which is independent of personal deprivation
as areas can be disadvantaged by factors such as access to transport,
shops and leisure facilities and may suffer from environmental pollution
and social disorganisation.?!

Like ours, many studies have shown that the association between
deprivation and all cause mortality rates is stronger for males than
females>*®32 and it has been suggested that this may indicate that
deprivation could be a stronger proxy for health risk behaviour in men
than in women.> Our analysis found that while the pattern for many of the
leading causes was similar to all causes combined, the reverse was true
for ischaemic heart disease and all circulatory diseases. For these causes
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the gradients of increasing mortality with deprivation were steeper for
females than males. This finding was consistent with previous studies,*!3
and although the reasons for it remain unclear, explanations may lie

in the different underlying factors which most affect male and female
mortality.

For deaths from all cancers the relationship between mortality and
deprivation appeared stronger for males although it has been observed
that this effect is partly a result of the distribution of deaths by cancer
site between the sexes.”” For males, lung cancer deaths (which are highly
associated with deprivation) make up a higher proportion of all cancers
than for females. Deaths from breast cancer, which have no relationship
with deprivation, make up a high proportion of all female cancer deaths.
The strong positive correlation between lung cancer mortality and
deprivation is mirrored in the reported relationship between lung cancer
incidence and deprivation.'® The same is not true for some of the other
cancers analysed however. Female breast cancer incidence shows a clear
inverse relationship with deprivation. It has been reported that incidence
is about 30 per cent higher in the least deprived areas compared to the
most deprived.'* While there appears to be no clear relationship between
mortality from breast cancer and deprivation, it has been consistently
found that survival rates are higher for women from less deprived areas
than for women from more deprived areas.?? The same is true for prostate
cancer where incidence rates have been reported which are 45 per cent
higher in the least deprived areas compared to the most deprived.'> We
found though only a rather weak inverse relationship between prostate
cancer mortality rates and deprivation.

Our analysis also reflects previous studies which have shown that the
effects of deprivation on mortality are seen more clearly at younger ages
and are attenuated at older ages.*”” It has been suggested that this could
partly be the result of migration patterns in the elderly, for example
when sick people move to nursing homes.’ Life expectancy figures for
wards, published by ONS, have shown that the presence of nursing
homes or similar ‘medical and care’ communal establishments can have
a great impact on mortality in small populations.”* Relatively low life
expectancy results were found in some of the least deprived wards where
a large proportion of their population had been resident in ‘medical and
care’ communal establishments.

Our study found that the variation in mortality between deprivation
deciles was greater than inequalities in death rates between the nine
English regions and Wales. This finding is consistent with another recent
study in England and Wales.” The geographical patterns of mortality by
deprivation we identified did not consistently follow the ‘north/south’
divide in overall mortality illustrated in Figure 4a. While the highest
rates in the most deprived quintiles were generally in the northern
regions of England, London often had the lowest mortality rates in each
deprivation quintile. This was despite the capital having overall mortality
rates which were higher than in the other southern regions of England.
This appears to be the result of London having such a large proportion
of its population living in the most deprived areas. In 2001, 42 per cent
of Londoners were resident in wards which were among the fifth of
areas in England and Wales with the worst deprivation scores. As this
quintile has the highest death rates, overall mortality in London was
reduced to a level below that of the other southern regions. This suggests
that deprivation therefore at least partly explains the regional pattern of
mortality in England and Wales.

Other studies have also reported mortality rates for London that

were relatively low in relation to levels of deprivation,*?**% although
this effect was not apparent in the analysis undertaken by ONS for
1991-1993.5 It has been suggested that deprivation indices may tend
to overestimate disadvantage in London®® and our results could support
this. It may also indicate that Carstairs scores are a poorer measure of
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deprivation in London in 2001 than they had been in earlier censuses.
The Carstairs index includes car ownership in its measure of deprivation
and it has been suggested that this is less likely to be an indicator of low
income in central London (where public transport is highly developed)
than in rural areas, where car ownership may be essential for everyday
life.>* Other reasons have been proposed as to why mortality might be
low in London relative to deprivation, including a selection process
which leads to healthier people being concentrated in the capital.*® It has
also been suggested that there might be a migration effect with old people
in ill health leaving London while young healthy people are attracted to
the capital by its cultural and financial resources.*

Mortality rates in the most deprived areas were generally highest in
the North East and North West regions, which other studies have also
reported.®!* An analysis which used the ONS Longitudinal Study
reported that long-term disadvantage was an important predictor of
mortality in all English regions and Wales but that the gradients were
steeper in the north than the south.'

While many studies have described the relationship between deprivation
and mortality, fewer have attempted to explain the underlying reasons

for the resulting inequalities. One paper that did attempt to address why
mortality is higher in poorer areas of England and Wales estimated that of
the excess deaths in the most deprived local authorities, about 85 per cent
were due to smoking-related diseases.” From our analysis of the leading
causes of death it is clear that smoking plays a key role in the relationship
between deprivation and mortality. Lung cancer, for example, which has a
clear association with smoking had death rates which strongly correlated
with deprivation. Some deaths from ischaemic heart disease and stroke are
also attributed to smoking (particularly at younger ages) as are proportions
of deaths from pneumonia and chronic obstructive lung disease (included
in the all respiratory disease category).’® We also found a positive
relationship with deprivation for mortality rates from these causes. Causes
which have no reported link with smoking, such as cancers of the breast,
ovary and prostate'® either had mortality rates which did not increase with
deprivation or the relationship was slightly inverse.

Limitations

A limitation of all studies which consider mortality using an area based
deprivation score, rather than an individual based measure such as Social
Class or income, is that the results are subject to the ‘ecological fallacy’,
i.e. the assumption that the population within an area shares the same
environmental characteristics. Not everyone who lives in a deprived area
is deprived however and not all deprived people live in deprived places.
Ecological studies such as this one still have a valid role however in
adding to the understanding of health inequalities. It has been argued that
ecological information is not a substitute for individual data but provides
a means for ‘...testing for the combined effects of compositional and
contextual influences.” ¥’

Carstairs and Morris acknowledged that the deprivation scores they had
developed were subject to the ecological fallacy but they argued that for
an outcome such as mortality, there is an area effect in addition to an
individual effect, as measured, for example, by Social Class.”” They also
pointed out that Social Class categories are not themselves homogenous,
and are likely to contain people with widely differing occupations and
incomes.

The possible limitations of the Carstairs scores for measuring deprivation
in London have been noted above but it has also been argued that the
index is less valid in rural areas because the experience of deprivation in
rural areas is different to urban areas.® It has also been reported that rural
areas have more heterogeneous populations than urban areas. Thus the
effect of deprived people in poor health in rural areas tends to be masked
by less deprived healthier people living in the same area.*®
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The analysis we have undertaken was based on the ward of usual
residence at the time of death. Migration effects, especially in the

elderly, may however mean that people die in areas which may differ
substantially from where they lived earlier in life. Such life course effects
cannot be accounted for in an analysis like this, nor can the effects of
disadvantage in early life which, it has been reported, may be important
in predicting mortality from some causes.*

The choice of deprivation indicator and means of measuring mortality
may also produce different results when considering the relationship
between the two. When used for health analysis, different deprivation
indices have shown a high degree of correlation®*?' but cause specific
mortality patterns have been shown to depend on the choice of
deprivation index," especially when measures of material deprivation
were compared to indicators of social fragmentation.

Mortality rates have been reported here using directly age-standardised
rates, standardised using the European Standard Population. Age-
standardisation was essential as the age structures of the population of
the most and least deprived areas were so different (Figure 2). The choice
of method, or of the weights used in direct standardisation, may however
influence results. As such substantial differences between deprivation
categories were reported for many of the leading causes of death it is
unlikely though that using a different method of reporting would have
radically altered the underlying patterns we have illustrated.

The association between mortality and deprivation has been reported in
this article by the presentation of death rates for individual deprivation
categories (twentieths for England and Wales and deciles and quintiles
for English regions and Wales). This allows the relationship with
mortality to be considered across the whole spectrum of deprivation.
Ratios have also been presented to indicate differentials between most
and least deprived areas, but these may appear more extreme for those
causes where mortality rates were low. Other reporting methods, such as
correlation coefficients, could be used to give a summary of the gradients
of mortality rates by deprivation.

For the results for England and Wales each of the twenty deprivation
categories has approximately the same population. In the results for
quintiles within English regions and Wales however, population sizes
vary between deprivation categories (as illustrated in Figure 1). This
means that death rates may be based on very different sized populations,
both within region by deprivation quintile, and between regions for
equivalent deprivation categories. Confidence intervals have been
calculated for these rates (published on the National Statistics website),
and can be used to assess whether differences between rates are
statistically significant. Other reporting methods, such as the relative
slope index of inequality,* which takes into account variations in
population size of the deprivation categories, could be considered for the
future reporting of inequalities in mortality rates.

Carstairs scores have now been calculated using data from three
successive censuses. Results in this article indicate that the 2001 index
continues to be an effective means of measuring the relationship between
deprivation and mortality at national level. Some of the regional results
however may indicate that alternative variables should be considered to
effectively measure recent material deprivation. Other deprivation indices
could be used to examine inequalities in mortality, including the Indices
of Multiple Deprivation, if the conceptual and practical challenges their
use presents can be overcome. '

The question of how much deprivation explains the regional variations
in mortality, which have existed for so long in England and Wales, has
not been addressed in this study and this debate is likely to continue. A
modelling approach could be used to explore the interaction between
region and deprivation using more formal statistical methods. This study



has added to the existing literature on the relationship between mortality
and deprivation by illustrating recent patterns for the leading causes

of death, at both national and regional levels. How these patterns have
changed over time, and whether the relationship between deprivation
and cause-specific death rates has worsened or improved in recent years,
however currently remains unexamined.

Key findings

o People living in more deprived areas had higher mortality rates than
those living in less deprived areas. The all age death rate for males in
the most deprived wards in England and Wales was 1.7 times higher
than that in the least deprived wards. The female death rate was 1.5
times higher.

o The relationship between deprivation and death rates was stronger at
younger ages than for all ages. The death rate for men aged 15-64 in
the most deprived wards was 2.8 times the rate in the least deprived
wards. For women the rate was 2.1 times higher.

o Mortality rates for both sexes increased with deprivation for all
circulatory diseases, ischaemic heart disease, stroke, all cancers,
lung cancer, respiratory diseases, and accidents. The relationship
with deprivation was less clear for deaths from colorectal cancer
and cancers of the oesophagus and lymphoid, haematopoietic and
related tissue. Death rates from dementia and Alzheimer’s disease
and ovarian, breast and prostate cancer either had no correlation
with deprivation or the relationship was slightly inverse.

o Forall causes of death combined, male mortality rates were higher
than for females and this difference between the sexes increased
with increasing deprivation.

o The 20 per cent of the population living in the least deprived wards
of England and Wales tended to have similar mortality rates no
matter in which region they were living.

o Death rates for those living in the most deprived fifth of wards were
generally highest in the North East and North West. These areas had
the biggest differences in mortality rates between the least and most
deprived wards. London often had the lowest mortality rates in each
deprivation quintile.

o The difference in mortality rates between deprivation deciles was
greater than the geographical variation in death rates between the
nine English regions and Wales.

Health Statistics Quarterly 32 | Winter 2006

References

1. Department of Health (2004) Choosing Health, TSO: London.

2. Acheson D (1998) Independent Inquiry into Inequalities in Health,
TSO: London

3. Townsend P, Davidson N and Whitehead M (1992) Inequalities
in Health: The Black Report; The Health Divide, Penguin Books:
London.

4. Carstairs V and Morris R (1989) Deprivation and mortality: an
alternative to social class? Community Medicine 11(3), 210-219.

5. Raleigh V S and Kiri V A (1997) Life expectancy in England:
variations and trends by gender, health authority, and level of
deprivation. Journal of Epidemiology and Community Health 51,
649-658.

6. Drever F and Whitehead M (1995) Mortality in regions and local
authority districts in the 1990s: exploring the relationship with
deprivation. Population Trends 82, 19-25.

7. Woods LM, Rachet B, Riga M, Stone N, Shah A and Coleman
M P (2005) Geographical variation in life expectancy at birth in
England and Wales is largely explained by deprivation. Journal of
Epidemiology and Community Health 59, 115-120.

8. Eames M, Ben-Shlomo Y and Marmot M G (1993) Social
deprivation and premature mortality: regional comparison across
England. British Medical Journal 307, 1097-1102.

9. Law M R and Morris J K (1998) Why is mortality higher in poorer
areas and in more northern areas of England and Wales? Journal of
Epidemiology and Community Health 52, 344-352.

10. Reid A and Harding S (2000) An examination of persisting
disadvantage and mortality in the regions using the Longitudinal
Study. Health Statistics Quarterly 6, 7-13.

11. Davey Smith G, Whitley E, Dorling D and Gunnell D (2001)

Area based measures of social and economic circumstances: cause
specific mortality patterns depend on the choice of index. Journal of
Epidemiology and Community Health 55, 149-150.

12. Benach J, Yasui Y, Borrell C, Saez and Pasarin MI (2001) Material
deprivation and leading causes of death by gender: evidence
from a nationwide small area study. Journal of Epidemiology and
Community Health 55, 239-245.

13. Uren Z and Fitzpatrick J (2001) Chapter 11: Analysis of mortality by
deprivation and cause of death, in Griffiths C and Fitzpatrick J (eds.)
Geographic Variations in Health (DS No 16), TSO: London.

14. Griffiths C, Rooney C and Brock A (2005) Leading causes of death
in England and Wales — how should we group them? Health Statistics
Quarterly 28, 6-17.

15. Quinn M, Wood H, Cooper N and Rowan S (eds.) (2005) Cancer
Atlas of the United Kingdom and Ireland 1991-2000. Studies on
Medical and Population Subjects No 68, Palgrave Macmillan:
Basingstoke.

16. Fitzpatrick J, Griffiths C, Kelleher M and McEvoy S (2001) Chapter
10: Descriptive analysis of geographic variations in adult mortality
by cause of death, in Griffiths C and Fitzpatrick J (eds.) Geographic
Variations in Health (DS No 16), TSO: London.

17. Brock A, Baker A, Griffiths C, Jackson G, Fegan G and Marshall
D (2006) Suicide trends and geographical variations in the United
Kingdom, 1991-2004. Health Statistics Quarterly 31, 6-22.

18. Office for National Statistics (2002) Results of the ICD-10 bridge
coding study, England and Wales, 1999. Health Statistics Quarterly
14, 75-83.

19. Morgan O and Baker A (2006) Measuring deprivation in England
and Wales using 2001 Carstairs scores. Health Statistics Quarterly
31, 28-33.

20. Morris R and Carstairs V (1991) Which deprivation? A comparison
of selected deprivation indexes. Journal of Public Health Medicine
13(4), 318-326.

33 | National Statistics



21.

22.

23.

24.

25.

26.

27

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

Health Statistics Quarterly 32 | Winter 2006

Hoare J (2003) Comparison of area-based inequality measures and
disease morbidity in England, 1994-1998. Health Statistics Quarterly
18, 18-24.

Coleman M, Babb P, Damiecki P et al (1999) Cancer Survival Trends
in England and Wales, 1971-1995: deprivation and NHS Regions.
Studies on Medical and Population Subjects No 61, TSO: London
Boyle P, Norman P and Rees P (2002) Does migration exaggerate the
relationship between deprivation and limiting long-term illness? A
Scottish analysis. Social Science and Medicine 55, 21-31.

Morrison A, Stone DH, Redpath A, Campbell H and Norrie J (1999)
Trend analysis of socioeconomic differentials in deaths from injury
in childhood in Scotland, 1981-95. British Medical Journal 318
(7183), 567-568.

Weich S, Twigg L, Holt G, Lewis G and Jones K (2003) Contextual
risk factors for the common mental disorders in Britain: a multilevel
investigation of the effects of place. Journal of Epidemiology and
Community Health 57, 616-621.

Boyle P, Exeter D, Feng Z and Flowerdew R (2005) Suicide gap
among young adults in Scotland: population study. British Medical
Journal 330, 175-176.

Evans J M M, Newton R W, Ruta D A, MacDonald T M and Morris
A D (2000) Socio-economic status, obesity and prevalence of Type 1
and Type 2 diabetes mellitus. Diabetic Medicine 17 (6), 478-480.
Office for National Statistics. Ward population estimates for England
and Wales, mid-2001 and mid-2002 (experimental statistics)
Available at:
www.statistics.gov.uk/statbase/Product.asp?vink=13893

Accessed 23rd May 2006.

Department of Health (1999) Saving Lives: Our Healthier Nation,
TSO: London.

Sloggett A and Joshi H (1994) Higher advantage in deprived areas:
community or personal disadvantage? British Medical Journal 309,
1470-1474.

Davey Smith G, Hart C, Watt G, Hole D and Hawthorne V (1998)
Individual social class, area-based deprivation, cardiovascular
disease risk factors, and mortality: the Renfrew and Paisley study.
Journal of Epidemiology and Community Health 52, 399—405.
Doran T, Drever F and Whitehead M (2006) Health
underachievement and overachievement in English local authorities.
Journal of Epidemiology and Community Health 60, 686—693.
Office for National Statistics. Life expectancy at birth for wards in
England and Wales (experimental statistics). Available at:
www.statistics.gov.uk/statbase/Product.asp?vink=14466

Accessed 8th September 2006.

Mays N and Chinn S (1989) Relation between all cause standardised
mortality ratios and two indices of deprivation at regional and district
level in England. Journal of Epidemiology and Community Health
43(2), 191-199.

Haynes R and Gale S (1999) Mortality, long-term illness and
deprivation in rural and metropolitan wards of England and Wales.
Health & Place 5,301-312.

Twigg L, Moon G and Walker S (2004) The smoking epidemic in
England, Health Development Agency.

Curtis S and Rees Jones I (1998) Is there a place for geography in the
analysis of health inequality? Sociology of Health and Iliness 20(5),
645-672.

Haynes R and Gale S (2000) Deprivation and poor health in rural
areas: inequalities hidden by averages. Health & Place 6(4),
275-285.

Leon DA and Davey Smith G (2000) Infant mortality, stomach
cancer, stroke, and coronary heart disease: ecological analysis.
British Medical Journal 320, 1705-1706.

Kunst A E and Mackenbach JP (1995) Measuring socioeconomic
inequalities in health, World Health Organization Regional Office for
Europe: Copenahagen.

National Statistics | 34




