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Summary

● The decade from 2011 saw over a million people dying earlier than they otherwise would

have done had they experienced the death rates seen in the least deprived decile of areas.

● 148,000 of these deaths were additional to what might have been expected based on levels

in the two years prior to 2011.

● In 2020, the level of excess deaths rose by a further 28,000 compared to that over the

previous five years.

Introduction`

Life expectancy at birth in England has been increasing at a markedly slower rate since 2011 than in

previous decades. In a previous note IHE provided an estimate of the proportion of the slowdown

associated with changes in seasonal factors. (1)

In this note we provide an estimate of the role of inequalities in mortality in sustaining lower levels of life

expectancy than might have been predicted from trends in mortality improvement in previous decades.

We do this by comparing mortality in each decile of deprived local areas with that in the least deprived

decile in each of the years 2011 to 2019. This provides not only the total burden of excess deaths

associated with inequality, but also the trend over time and the association with level of deprivation.

Comparison with the burden in 2009 and 2010 also provides an indication of how much the effect of

inequality had increased in 2011 to 2019. The same method also enables us to assess the additional

contribution of inequality during the COVID-19 pandemic in 2020.

Findings

In 2011 to 2019, over one million people died earlier than they would have done if they had lived in

areas with the same age and sex specific death rates as the least deprived area decile. As Figure 1 shows,

the more deprived the area in which they lived, the greater the excess number of deaths – around a fifth

of the total excess occurred in the most deprived tenth of areas and over half the excess was in the 30

percent of areas that were most deprived. In the seven most deprived deciles, there were more excess

deaths among males than females.
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Figure 1 Excess1 deaths in each decile of area deprivations, based on the Index of Multiple Deprivation

2019, by sex, England

Source: ONS population estimates and death rates for deprivation deciles in England (2) (3) (4) (5) (6)

Note: (1) See statistical appendix for method of calculation of excess deaths

The numbers of excess deaths associated with area inequality increased over time. In the two years prior

to 2011, the annual average excess was around 100,00 (Figure 2). Between 2011 and 2015, the figure

increased to 124,00 and then remained at this level until 2019. This means that, compared to the

2009-10 average, there were 148,000 additional excess deaths associated with area deprivation. Much of

this increase was accounted for by additional female deaths (92,000 additional excess deaths to women,

compared to 56,000 to men).
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Figure 2 Excess1 deaths in each year 2009 to 2020, based on the Index of Multiple Deprivation 2019, by

sex, England

Source: ONS population estimates and death rates for deprivation deciles in England (2) (3) (4) (5) (6)

Note: (1) See statistical appendix for method of calculating excess deaths

In 2020, the first year of the COVID-19 pandemic, the number of excess deaths associated with area

deprivation increased to nearly 152,000. That was nearly 28,000 more than the average for the five years

2015-19.

In each year and each area deprivation decile, death rates in each quinary age group and each sex were

generally higher than those in the

least deprived decile. However, these higher death rates related to populations with very different age

structures than the least deprived decile (Figure 3). In the two most deprived deciles, there were

substantially more people aged under 40 and substantially less aged 40 and over than in the least

deprived decile. While this broad pattern held true in other deciles, although with progressively smaller

differences as level of deprivation decreased, several deciles contained fewer school age children than in

the least deprived decile and slightly more of those aged 90 and over.
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Figure 3 Area deprivation deciles: average difference in population numbers in 2011-19, compared to

the least deprived area decile, based on the Index of Multiple Deprivation 2019, England

Source: ONS population estimates for deprivation deciles in England (3) (4) (5) (6)

The result of this combinations of high death rates and younger populations in more deprived areas is

that while there are only relatively small differences between deciles in total numbers of deaths, this

compares to the relatively small number of deaths that would have been expected in the more deprived

deciles on the basis of death rates in the least deprived decile. The contribution to excess deaths in each

of the broad age groups highlighted in Figure 3 are presented in Table 1. Most excess deaths are seen at

ages 40 and over, but differences between deciles are most marked in the under-fives (due principally to

infant deaths) and in the 20-39 age group, particularly among males.
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Table 1 Excess1 deaths in each decile of area deprivations, based on the Index of Multiple

Deprivation 2019, by sex and broad age group, England

Source: ONS population estimates and death rates for deprivation deciles in England (2) (3) (4) (5) (6)

Note: (1) See statistical appendix for method of calculating excess deaths

Conclusions

The decade from 2011 saw over a million people dying earlier than they otherwise would have done had

they experienced the death rates seen in the least deprived decile of areas. Of this excess number of

deaths, 148,000 were additional to what might have been expected based on levels in the two years

prior to 2011. In 2020, the level of excess deaths rose by a further 28,000 compared to that over the

previous five years.
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Statistical Appendix

Excess deaths are calculated in this note by subtracting the number of deaths expected in the population

of an area decile from those observed. Numbers of expected deaths are obtained by multiplying age, sex

and year sp ecific death rates in the least deprived decile by the corresponding population estimates for

the area decile in question and then summing the figures obtained to arrive at the desired age, sex, year

grouping.

Excess deaths in a grouping by age(i),sex(j),year(k) = Σ[0bsn(i,j,k)-(r10(i,j,k)xpn(i,j,k))]

where:

0bsn(i,j,k) is the number of deaths observed in decile n at age i for sex j in year k

r10(i,j,k) is the death rate observed in decile 10 (the least deprived decile) at age i for sex j in year k

pn(i,j,k) is the population of decile n at age i for sex j in year k.

It is evident from this formula that excess deaths can also be calculated by subtracting death rates for the

least deprived decile from the comparable rates for the decile in question and multiplying the answer by

the relevant population of the decile in question, namely replacing the formula on the right by:

Σ[(rn(i,j,k)-(r10(i,j,k))xpn(i,j,k))]

where:

rn(i,j,k ) ) is the death rate  observed in decile n at age i for sex j in year k.


