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Executive summary 

Introduction 

Public Health England (PHE) was commissioned by the Department of Health and 

Social Care (DHSC) to review trends in life expectancy and mortality in England. This 

report summarises the findings from the commission and makes suggestions for further 

work that could be undertaken, by PHE or others. 

 

The aims were to review official data to develop understanding of the trends in life 

expectancy and mortality in England, to provide further detail on specific population 

groups and causes of death, and to determine whether this provides insight into 

possible explanations for the trends seen. The terms of reference are provided in 

Appendix 1. 

 

Main findings 

After decades of progress, since 2011 improvement in age-standardised mortality rates 

and life expectancy has slowed down considerably, for both males and females. For 

some age groups, and for some parts of England, improvement has stopped 

altogether.  

 

Inequality in life expectancy has widened, and since 2010-12 improvement in life 

expectancy has been slower in the more deprived areas than the less deprived areas 

of England. In addition, female life expectancy in the most deprived decile areas has 

actually decreased. Therefore, the causes of the slowdown in improvement are having 

the greatest impact in the more deprived areas. 

  

This slowdown in improvement has been seen in the other countries of the UK, and in 

other large European Union (EU) countries. However, among the large EU countries, 

the UK has had the slowest rate of improvement since 2011. 

  

There was a large increase in the number of deaths in the winters of 2014/15, 2016/17 

and 2017/18. These increases were also seen across many other European countries 

and coincided, over these three seasons, with circulation of influenza A(H3N2) subtype, 

known to predominantly affect older people. Analysis of 2015 data also shows that 

hospital admissions for influenza (or ‘flu’) increased at the time of the mortality 

increase. 

 

There has been a substantial shift in the age structure of the population in recent 

decades: the number and proportion of people at older ages has increased. This 
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indicates that there are likely to be more people living with dementia and other long-

term conditions that may make them particularly vulnerable to the effects of flu and 

other winter risk factors, and who may be particularly reliant on health and social care 

services. 

 

The size and frequency of recent winter peaks in mortality, determined by the intensity 

and dominant type of influenza circulating, flu vaccine uptake and effectiveness, and 

which is sometimes exacerbated by cold weather, has contributed to the fluctuations in 

the annual age-standardised rates and the slowdown in improvement . However, 

improvement in mortality rates for the non-winter months has also slowed in recent 

years. 

 

Reductions in mortality from heart disease and stroke, which are leading causes of 

death, have historically driven improvements in life expectancy. A slowdown in 

improvement in mortality rates from these causes has therefore had a large impact on 

the trend in life expectancy. This slowdown has also been seen across many other 

countries. 

  

While influenza, heart disease and stroke have determined the trend in mortality rates 

in older adults, other causes of death have influenced the trend in younger people. 

Mortality rates among younger adults made almost no positive contribution to trends in 

life expectancy between 2011 and 2016. The cause of death that had the biggest 

negative impact was accidental poisoning, with a large proportion due to drug misuse.  
 

Conclusions and further work 

The main findings suggest that the overall slowdown in improvement is due to factors 

operating across a wide range of age groups, geographies and causes of death. It has 

also been seen, to some extent, in many other countries. This slowdown is unlikely to 

be caused by problems with the data or methods of analysis used to monitor the trend. 

It is not possible, however, to attribute the recent slowdown in improvement to any 

single cause and it is likely that a number of factors, operating simultaneously, need to 

be addressed. 

 

The analysis by cause of death shows the importance of stepping up efforts to reduce 

the risk of heart disease and stroke by addressing the underlying wider determinants of 

health and by reducing risk factors such as smoking, high blood pressure and obesity. 

Addressing the increase in deaths due to accidental poisoning in younger age groups is 

also important. Further research focused on these specific causes of death, including 

further examination of potential cohort factors, could aid understanding of the trends 

seen. 
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Other authors have reported an association between trends in mortality and changes in 

public spending, and health and social care provision. Further work would be required 

to understand any potential causal mechanisms which may be operating between 

changes in health and social care provision and trends in mortality within England and 

across different countries. 

  

The increase in numbers of deaths in some winters, and the analysis by deprivation, 

highlight the need to support the most vulnerable in society, particularly older people, to 

minimise the impact of poverty and extremes of temperature, and diseases such as 

dementia and influenza. Recent evidence of reduced flu vaccine effectiveness in older 

people has led to changes in the type of vaccine offered to this group. Additional 

research could focus on understanding the interactions between these factors and 

suggest actions to address widening health inequality. 

 

Key facts   

Trends in the number of deaths 

The number of deaths in England per year has generally increased since 2011. This 

reverses the previous downward trend, but the increase was expected as the 

population has also increased and aged. The number of deaths is not, however, a 

useful measure of long term trends in the health status of the population as it does not 

take into account population size or age structure. 

 

Between the 1970s and 2011 the trend in the number of deaths was downwards, but 

fluctuations from year to year did occur. Between 1971 and 2017, the biggest year on 

year increase in the number of deaths was between 2014 and 2015. 

 

There was a large increase in the number of deaths in early 2015. This led to the 

overall annual increase that year and a large number of excess winter deaths. The 

winters of 2016/17 and 2017/18 also had a high number of deaths; excess winter 

deaths in 2017/18 were the highest since 1975/76. 

 

The number of deaths in January to March 2018 was higher than the number in each of 

the previous five years (including 2015). The peak in deaths in January 2018 was not 

quite as high as the peak in January 2015. However, in 2018 there were a series of 

additional peaks in late February / early March, a period of particularly cold weather.  

 

Trends in age-standardised mortality rates and life expectancy  

Trends in age-standardised mortality rates and age-specific death rates take account of 

changes in population size and age structure and are therefore a better measure of 
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mortality than the number of deaths. Period life expectancy at birth is an alternative 

summary indicator of mortality.  

 

The overall age-standardised mortality rate in England has generally been declining 

(improving) in recent decades for both males and females. However, the rate of 

improvement was much smaller between 2011 and 2017 than in earlier periods, 

particularly the first decade of the 2000s which had the greatest rate of improvement in 

the period examined (1970s onwards).  

 

The provisional age-standardised mortality rate for January to March 2018 was the 

highest since the first quarter of 2009. The rate for April to June 2018 was higher than 

the same quarter in 2017. Therefore an overall increase in the annual rate between 

2017 and 2018 is possible. 

 

Life expectancy at birth in England has generally been increasing (improving) in recent 

decades for both males and females. In 2017, life expectancy in England had reached 

79.6 years for males and 83.2 years for females. However, as with mortality rates, 

improvement in life expectancy, in both males and females, has slowed since 2011. 

Between 2006 and 2011, life expectancy increased by 1.6 years in males and 1.3 years 

in females, but between 2011 and 2016 this reduced to 0.4 and 0.1 years for males and 

females respectively. 
 

Trends by age group 

Between 2011 and 2016, mortality rates for the five year age groups between 10-34 

and 40-49 years, and people aged 90+, increased. Mortality rates decreased in all 

other age groups, but, with the exception of those aged 5-9 years, there has been a 

slowdown in improvement since 2011. 

 

These trends in mortality rates at different ages determine the trend in life expectancy. 

As a result of the increase in their mortality rates, most age groups between 10 and 49 

years made no positive contribution to changes in life expectancy between 2011 and 

2016, in contrast to making small positive contributions in earlier periods. 

 

Between 2006 and 2011, mortality improvements in those aged 90+ years made a 

small positive contribution of 0.06 years to changes in male life expectancy and 0.12 

years to female life expectancy. However, between 2011 and 2016, as mortality rates 

in this age group increased, they made a negative contribution to changes in life 

expectancy of -0.02 years in males and -0.06 years in females. 

 

Between 2006 and 2011, mortality improvements in those aged 50-89 years made a 

positive contribution of 1.2 years to changes in male life expectancy and 0.9 years in 

females. However, although mortality rates in these ages continued to decline, between 
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2011 and 2016 this contribution reduced to 0.4 in males and 0.2 in females. Therefore, 

the positive contribution to life expectancy was much reduced in this later period and 

this has had a big effect on the slowdown in improvement in life expectancy. 

 

Geographical variations  

All regions of England, the majority of local authorities and all deprivation decile areas 

in England (based on small area deprivation scores) had either a slowdown in 

improvement or a decrease in life expectancy since 2011 (or 2010-12).  

 

Between 2006-08 and 2010-12, only 4 local authorities had a fall in male life 

expectancy and 7 had a fall for females. Between 2010-12 and 2014-16, 72 local 

authorities had a fall in male life expectancy and 87 had a fall for females. 

 

Between 2010-12 and 2014-16, life expectancy in the more deprived areas in England 

increased more slowly than in the least deprived areas. In addition, female life 

expectancy in the most deprived decile areas has actually decreased since 2010-12. 

Inequality in female life expectancy has been increasing since 2001-03, while inequality 

for males has fluctuated over time, but increased since 2011-13. 

 

International comparisons 

The large increase in deaths in the winters of 2014/15, 2016/17 and 2017/18 was also 

seen in a number of other European countries. 

 

All other countries of the UK have also experienced a slowdown in improvement in life 

expectancy between 2011 and 2016. In addition, most of the largest EU countries also 

had a slowdown in this time period, however, improvement in life expectancy in the UK 

between 2011 and 2016 was smaller than in the other largest EU countries for both 

sexes. 

  

In 2006, the UK had the joint 6th highest male life expectancy out of the 28 EU 

countries. Its relative position reduced in 2016 to 10th highest. The picture is worse for 

UK female life expectancy, however, the UK rank position was the same in 2006 and 

2016, 17th out of the 28 EU states. 

 

Contribution of the leading causes of death 

Mortality rates from many of the leading causes of death, such as heart disease and 

stroke, have continued to improve but there has been a slowdown in improvement 

between 2011 and 2016. Alongside this, there has been a small increase in the 

mortality rates from chronic lower respiratory disease in males and females, and ‘other’ 

causes in males. In addition, largely due to changes in diagnostic and death 
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certification practices, there has also been an increase in the mortality rates from 

dementia and Alzheimer’s disease since around 2006.  

 

Between 2006 and 2011, the decrease in mortality rates from heart disease and stroke 

made a positive contribution to changes in life expectancy of 0.7 years in males and 

females. However, between 2011 and 2016 this reduced to a positive contribution of 

only 0.4 years in males and 0.3 years in females. The increase in mortality rates from 

dementia made a negative contribution to changes in life expectancy of -0.2 years in 

males and -0.3 years in females between 2011 and 2016. 

  

Among people aged 20-44, mortality rates from accidental poisoning have increased 

since 2011 which has made a negative contribution to changes in life expectancy of      

-0.06 years in males and -0.11 years in females.  
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Introduction 

Until recently the trend in mortality over the last 100 years in England had been 

relatively clear: since World War 1 every decade has seen people living longer than 

before.[1]  

     

Earlier this decade, however, concern was raised about an increase in mortality in older 

people.[2] Following this, Public Health England (PHE) reported on the fall in life 

expectancy at older ages in England in 2012, a phenomenon which also occurred in 

many other European countries.[3]  

 

More recently, some authors have drawn attention to the fact that the number of deaths 

in some winters has been exceptionally high.[4, 5] The Office for National Statistics 

(ONS), with support from PHE, examined a spike in deaths at the start of 2015, which 

led to a fall in life expectancy at birth that year.[6]  

 

ONS is now issuing quarterly mortality reports providing more up to date information on 

trends in mortality.[7] In June this year, for example, ONS reported that in the first three 

months of 2018 the number of deaths and the provisional age-standardised mortality 

rate was higher than in the first three months in each of the last five years.[8]          

 

In addition to this, it has been highlighted that life expectancy and age-standardised 

mortality rates may no longer be improving at the same rate as in earlier years, and 

may even be worsening in some population groups.[9-13] PHE reported in 2017 that 

there was a slowdown in improvement in mortality rates since 2011.[14] Further 

evidence has recently been provided by ONS, who reported a statistically significant 

slowdown in the long-term improvement in age-standardised mortality rates from 

around the early 2010s.[15] 

 

To further understand what is happening, the Department of Health and Social Care 

(DHSC) commissioned PHE to undertake a review of trends in mortality in England, 

with a particular focus on the number of deaths in some recent winters and the 

slowdown in mortality improvement. This report summarises the findings from the 

commission and makes suggestions for further work that could be undertaken. 

 

The aims of this report 

The aims of this work are to provide a review of official data to advance understanding 

of the trends, to provide further detail on specific population groups and specific causes 

of death, and to determine whether this provides insight into possible explanations for 

the trends seen. The terms of reference are provided in Appendix 1.  
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In particular, 2 important concerns are examined: 

 

• a recent increase in the number of deaths in England, particularly in some winter 

periods from 2014/15 through to 2017/18 

• a reduction in the rate of improvement (slowdown in improvement) in life expectancy 

and age-standardised mortality rates in recent years, particularly since 2011 

 

Section 1 of this report examines the trend in the number of deaths. 

 

Section 2 sets out recent trends in age-standardised mortality rates and life expectancy 

in England, to provide evidence of change in trend.  

 

Section 3 breaks down trends in mortality and life expectancy by sex, age group, 

geography, level of deprivation and leading causes of death, to determine whether the 

findings are confined to particular population groups or causes of death.  

 

Section 4 compares mortality trends in England with the other countries of the UK, and 

makes international comparisons, to see if other countries have had similar trends in 

recent years.  

 

Section 5 considers some possible explanations for the findings that can be 

investigated using routine data, including a review of available literature.  
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Section 1: Trends in the number of deaths 

Long-term trends 

Since 2011 the number of deaths in England has been generally increasing. This 

follows a general downward trend in the annual number of deaths since the 1970s, 

although the number of deaths fluctuates from year to year (Figure 1A). 

 

Figure 1A: numbers of deaths in England, 1971 to 2017  

 

 
 
Source: PHE analysis of ONS mortality data, 1971-2016 and 2017 

 

The number of deaths reached its lowest point since 1971 in 2011 (453,000 deaths) but 

numbers have increased since then and in 2017 there were 499,000 deaths (Figure 

1A). 

 

This reduction in the number of deaths up to 2011 happened despite a population 

which was both growing in size and ageing.[16] However, given this, it was inevitable 

that the downward trend in the number of deaths could not continue indefinitely.  

 

As the number of people aged 85 and over has increased over recent decades, there 

has also been a continued increase in the percentage of deaths that are among people 

in this age group. In 1971, deaths among those aged 85 and over made up just 15% of 

all deaths in England and Wales, but by 2016 they accounted for 39% of the total.[16]  

https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/datasets/vitalstatisticspopulationandhealthreferencetables
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/datasets/deathregistrationssummarytablesenglandandwalesreferencetables
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Short-term fluctuations 

Despite this clear long-term trend in the number of deaths, over the last 50 years there 

has been some fluctuation in the number of deaths from year to year. Between 1971 

and 2017, the biggest year on year increase in number of deaths in England was 

between 2014 and 2015.1  

 

The number of deaths fell between 2015 and 2016, and increased again in 2017, which 

had the highest number since 2003.     

 

The increase in deaths in 2015 largely resulted from a spike at the start of the year 

which has been well documented (Figure 1B).[6]  Most of the increase in deaths in 

2015 were of people aged 75 and over, with an underlying cause of respiratory illness 

or dementia.[6] 
 

Figure 1B: number of deaths occurring each day in England from 1 July 2014  

to 30 June 2015, with five-year average and daily range2 

 

 
Source: PHE analysis of mortality data from ONS 

 

In some years the number of winter deaths is much higher than in other years, and this can 

often determine the large variation in annual number of deaths. Trends in winter deaths, and 

their influence on recent annual mortality trends, are considered further in Section 5.    

                                            
 
 
1 Annual number of deaths for England are available from ONS back to 1940. There were three years before 1971 
which had a bigger year on year increase in the number of deaths than that between 2014 and 2015: 1949, 1951 
and 1968. Trend in Figure 1A is only shown from 1971 onwards for consistency with age-standardised mortality 
rates in Section 2, which are only available from ONS from 1971 onwards for England.  
2 The vertical grey bars show the maximum and minimum number of deaths occurring on each day in the 5 year 
period July 2009 to June 2014. The break in the red line for 2015 is for 29 February. 
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Latest data for 2018 

Almost 154,000 deaths were registered in England in the first three months of this year. 

This was higher than the number registered in this period in each of the previous five 

years (including 2015, which itself had a high number of deaths) and 18,000 more than 

the average of the previous five years.[8]  

 

The peak in deaths in January 2018 was not quite as high as the spike in January 

2015, but in 2018 there was a series of additional peaks in late February / early March, 

a period of particularly cold weather (Figure 1C). 

 

Figure 1C: number of deaths occurring in England on each day from 1 January to 30 

June 2018, with five-year average and daily range3 

 

 
Source: PHE analysis of ONS data  

 

The number of deaths in England in the three months from April to June 2018 was much 

closer to the five-year average than in the first three months of the year. There was 

however a peak in mid-April during a period of unseasonably hot weather (Figure 1C). 

 

A high number of deaths also occurred at the end of June, a period when high 

temperatures triggered a heatwave alert from 25 June. ONS will report in December 

2018 on deaths from July to September, in which they will consider the effect of the 

2018 heatwave.  

                                            
 
 
3 The vertical bars show the maximum and minimum number of deaths occurring on each day in the years 2013 to 
2017. The break in the red line for 2018 is for 29 February.  

https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/articles/quarterlymortalityreports/previousReleases
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Section 2: Trends in mortality rates and life 

expectancy 

Introduction 

Section 1 demonstrated that the number of deaths in England has generally increased 

since 2011, however an increase in the number of deaths was expected as the 

population has also increased and aged. Although this trend in the number of deaths is 

important to understand potential demand for health and social care services, it is not 

useful as a measure of long term trends in the health status of the population.  

 

To account for changes in the size and age structure of the population, and to establish 

whether the increase in deaths is more than expected, this section examines trends in 

age-standardised mortality rates and life expectancy. These are alternative measures 

of mortality that both adjust for population size and ageing. They generally show 

consistent trends, but a decrease in mortality rates is an improvement, while an 

increase in life expectancy is an improvement.        
 

Trends in age-standardised mortality rates 

The overall age-standardised mortality rates (for all causes of death combined) in 

England have generally declined for both sexes since 1971 (Figure 2A). In 2017, the 

rates for both sexes were at the second lowest recorded levels (they were lowest in 

2014).  

 

In 2015, the increase in the number of deaths resulted in a significant increase in the 

age-standardised rate for both sexes and all persons.4 

 

Between 2014 and 2015, the rate increased by 3.1% in males and 5.1% in females. 

This was the biggest year-on-year percentage increase for females (since 1971) and 

the second biggest for males. In 2016 there was a fall in the rate for both sexes. 

Between 2016 and 2017, although the number of deaths increased, the age-

standardised rate was stable.  

 

 

 

 

                                            
 
 
4 There was also a significant year-on-year increase in the directly age-standardised mortality rate for both sexes 
in 1993, 1985, 1976 and 1972, and a significant increase for females only in 2012, 2003 and 1995.      
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Figure 2A: trends in age-standardised mortality rates from all causes of death, by 

sex, England, 1971 up to 2017 

 

 
 
Source: PHE analysis of ONS mortality data, 1971-2016 and 2017 

 

The provisional age-standardised mortality rate for January to March 2018 was the 

highest since the first quarter of 2009 (although not statistically significantly higher than 

the first quarter of 2015).[8] The provisional age-standardised mortality rate for April to 

June 2018 was higher than the same quarter in 2017 [17], therefore an overall increase 

in the annual rate between 2017 and 2018 is possible. 
 

Methods for measuring trends in mortality rates 

The rate of improvement in mortality rates can be measured in a number of ways. In 

2017, PHE published a blog which considered what's happening with mortality rates in 

England.[14]       

 

The blog reported the results of a model which estimated the mortality rates which 

would have been expected in 2012 to 2016, had the downward trend from 2002 to 

2011 continued.5 The model indicated that for both sexes, mortality rates in England 

between 2012 and 2014 were slightly higher than would have been expected if the 

                                            
 
 
5 Using 2011 as a ‘breakpoint’ for the change in trend has been confirmed as an appropriate approach following 
analysis by ONS of changing mortality trends between 1990 and 2017. 

https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/adhocs/008520agestandardisedmortalityratesstandardisedusingtheboth2013and1976europeanstandardpopulationsbysexengland1971to2016
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/datasets/deathregistrationssummarytablesenglandandwalesreferencetables
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/articles/changingtrendsinmortalityinenglandandwales1990to2017/experimentalstatistics
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earlier downward trend had continued unchanged. In 2015 and 2016, mortality rates 

were around 10% higher than expected.  

 

Change over time can also be measured by estimating the gradients in mortality rates 

for different periods. These take account of the mortality rate in every year in the period 

(not just the first and last years) and can be used to provide the average annual 

absolute change in rates. This method was used to assess change for each decade of 

the mortality rates shown in Figure 2A.      

 

The results reported in Table 2A are all negative, showing that mortality rates fell 

(improved) in each decade, but the average annual fall varied over time. The largest 

falls were in the 2000s for both sexes. Between 2011 and 2017, the average annual 

improvement was smaller than in each of the previous four decades. 

 

Table 2A: average annual absolute change in directly age-standardised rates per 

100,000 population, England*   
  

 Decade Males Females 

1971 to 1980 -20.9 -14.3 

1981 to 1990 -32.3 -17.3 

1991 to 2000 -32.6 -12.9 

2001 to 2010 -36.1 -20.5 

2011 to 2017 -6.1 -1.6 

 
*A negative value indicates an improvement in mortality rates within the period    
 
Source: PHE analysis of ONS mortality data, 1971-2016 and 2017 

 

As the results for average annual improvement may be sensitive to the years chosen to 

start and end each period, a sensitivity analysis was undertaken to test the impact of 

changing periods slightly. This resulted in small changes to the figures but did not 

change the overall picture.  

    

Further confirmation of the change in trend for mortality rates has been provided in a 

recent ONS report which reported a statistically significant slowdown in the long-term 

improvement in age-standardised mortality rates from around the early 2010s.[15]  

ONS found this to be true for both England and Wales, for both sexes, and for age 

groups both above and below age 75, with some variations in the timing and extent of 

the change in trend.  

 

https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/adhocs/008520agestandardisedmortalityratesstandardisedusingtheboth2013and1976europeanstandardpopulationsbysexengland1971to2016
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/datasets/deathregistrationssummarytablesenglandandwalesreferencetables
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Trends in life expectancy 

Life expectancy at birth in England has generally increased in recent decades and it 

reached 79.6 years for males and 83.2 years for females in 2017 (Figure 2B).6 

However, as with mortality rates, there has been a slowdown in improvement in life 

expectancy since 2011.7  

 
Figure 2B: trends in life expectancy at birth, by sex, England, 1981 up to 2017  

 
 
Source: PHE analysis of ONS mortality data, 1971-2016 and 2017 
 

Between 2014 and 2015, life expectancy at birth fell for both sexes (reflecting the 

increase in the age-standardised mortality rate in 2015). This was the first time since 

1993 that it fell for both sexes.8  

 

As with age-standardised mortality rates, change over time was measured by 

estimating the gradients in life expectancies for different decades. Results for average 

annual change in life expectancy are shown in Table 2B.  

                                            
 
 
6 The national life expectancy figures included in this report are for single calendar years. ONS also produces 
National Life Tables based on 3 years of data. Further detail on the different life expectancy estimates released by 
ONS are included in the Definitions section.      
7 Directly age-standardised mortality rates and life expectancy estimates are both based on age-specific mortality 
rates, and so generally do have very similar trends. Life expectancy estimates for England for single calendar 
years are only available from 1981 onwards.   
8 There was a fall for both sexes in 1985 and there was a fall for females only in 2012.   

https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/adhocs/008520agestandardisedmortalityratesstandardisedusingtheboth2013and1976europeanstandardpopulationsbysexengland1971to2016
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/lifeexpectancies/adhocs/0091452017singleyearnationallifetables
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/lifeexpectancies/adhocs/0091452017singleyearnationallifetables
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Similar to the results for age-standardised mortality rates, absolute improvement in the 

current decade was considerably lower than in the preceding three decades. The 

2000s was the decade with the greatest improvement.   

 

Table 2B: average annual absolute change in life expectancy at birth (in years 

and weeks), England*    
 

 

*A positive value indicates an improvement in life expectancy within the period    

Source: PHE analysis of ONS life expectancy data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Males Females Males Females

1981 to 1990 0.22    0.17                11.4    8.8          

1991 to 2000 0.24    0.15                12.5    7.8          

2001 to 2010 0.31    0.23                16.1    12.0        

2011 to 2017 0.07    0.04                3.6      2.1          

Decade
Years Weeks

https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/lifeexpectancies/datasets/expectationoflifeprincipalprojectionengland
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Section 3: Detailed breakdowns of mortality 

rates and life expectancy 

Introduction 

This section presents trends in mortality rates and/or life expectancy by sex, age group, 

geography, level of deprivation and cause of death, to determine whether the slowdown 

in improvement has occurred across all population groups, and leading causes of 

death.  

 

Trends in mortality rates by age group 

All-cause age-specific mortality rates declined in all age groups between 2001 and 

2016, as shown in Figure 3A.  

 

Figure 3A: trends in age-specific mortality rates, persons, 2001 up to 2016, England9 

 
 

 

 

 

 

Source: PHE analysis of ONS mortality data 

 

In almost all age groups, improvements in mortality rates have slowed from around 2011 

(Figure 3A). 

Add gradients by age group 

 
Source: PHE analysis of ONS mortality data 
 
 

Average annual absolute change in the mortality rate for each age group is shown in 

Table 3A for three time periods: 2001 up to 2006, 2006 up to 2011, and 2011 up to 

                                            
 
 
9 Note that each of the three charts is on a different scale to make change over time more clearly visible for 
younger age groups. 

https://www.nomisweb.co.uk/query/construct/summary.asp?mode=construct&version=0&dataset=161
https://www.nomisweb.co.uk/query/construct/summary.asp?mode=construct&version=0&dataset=161
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2016. Table 3A also shows the relative percentage change in the age-specific mortality 

rate within each period.    

 

Mortality rates fell (improved) for each age group between 2001 and 2006, and 

between 2006 and 2011. In the most recent period between 2011 and 2016, mortality 

rates increased (worsened) for those aged 10-34, 40-49 and 90+. For these age groups 

the downward trend seen in earlier periods has therefore not continued.   

 

For all other age groups, mortality rates fell in the most recent period, but apart from 

those aged 5-9, there was a slowdown in improvement between 2011 and 2016.  
 

Table 3A: average annual absolute change in age-specific rates per 100,000 

population, England, 2001 up to 2006, 2006 up to 2011, and 2011 up to 2016* 
     

 
 
*A negative value indicates an improvement in mortality rates within the period    
 
Source: PHE analysis of ONS mortality data 

 

ONS have also looked at changes in the trend in mortality rates for broad age groups in 

the UK.[18] Although they have therefore used a slightly different method, the findings 

from both analyses are broadly consistent.  

 

The infant mortality rate is not included in Figure 3A or Table 3A. In England, the 

number of infant deaths (under one year) is relatively small and subject to variation 

from year to year. As a result, the data are often considered on a three-year rolling 

1-4 -0.4 -1.1 -0.5 -1.7 -5.3 -3.0

5-9 -0.4 -0.3 -0.3 -4.1 -3.7 -3.7

10-14 -0.4 -0.7 0.0 -2.6 -6.7 0.5

15-19 -1.2 -2.2 0.1 -3.1 -7.7 0.2

20-24 -1.7 -2.1 0.3 -3.3 -5.0 0.9

25-29 -2.0 -1.8 0.2 -3.4 -3.6 0.5

30-34 -1.8 -2.2 0.7 -2.4 -3.2 1.1

35-39 -0.8 -1.4 -0.2 -0.8 -1.4 -0.2

40-44 -1.6 -0.9 0.6 -1.1 -0.7 0.4

45-49 -5.4 -4.7 1.1 -2.3 -2.2 0.5

50-54 -5.6 -9.1 -1.4 -1.5 -2.6 -0.5

55-59 -13.3 -10.5 -5.1 -2.2 -1.9 -1.0

60-64 -28.7 -21.6 -2.9 -3.0 -2.6 -0.4

65-69 -45.7 -45.5 -8.2 -2.9 -3.4 -0.7

70-74 -102.1 -61.0 -29.5 -3.8 -2.7 -1.5

75-79 -156.0 -134.5 -18.4 -3.4 -3.5 -0.5

80-84 -111.4 -205.8 -34.4 -1.5 -3.1 -0.6

85-89 -364.6 -130.6 -2.5 -2.9 -1.2 -0.0

90+ -185.1 -412.3 177.8 -0.8 -1.9 0.8

Age group

Average annual percentage change in 

mortality rates within each period

Average annual absolute change in 

mortality rates within each period

2001 to 2006 2006 to 2011 2011 to 2016 2001 to 2006 2006 to 2011 2011 to 2016

https://www.nomisweb.co.uk/query/construct/summary.asp?mode=construct&version=0&dataset=161
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average basis. The infant mortality rate fell from 5.4 per 1,000 live births in 2001-03 to 

3.9 in 2013-15. However, there was then no further decline in 2014-16. [16] 

 
Contribution of age groups to trends in life expectancy 

The contribution of trends in mortality rates in different age groups to the change in life 

expectancy over  time can be examined using a method for ‘decomposing’ life 

expectancy (see Definitions for more information).[19, 20]10 The impact of any change 

in the age-specific rate is determined by how high the rate is to start with and also the 

number of potential years of life lost past that age group. A single death at a young age 

has more of an impact on life expectancy than the death of an older person, as more 

potential years of life have been lost.  

 

In Figure 3B, age groups where the mortality rate has reduced over time made a 

positive contribution to changes in life expectancy and have a positive value, while age 

groups where the mortality rate has increased over time made a negative contribution 

to changes in life expectancy and have a negative value. In Figure 3B, the sum of the 

values for all the bars for each sex, will add up to the total change in life expectancy for 

that sex in the period presented.  

 

All age groups made a positive contribution to changes in life expectancy between 

2001 and 2006, and between 2006 and 2011. The age groups which made the biggest 

positive contribution were at older ages, 60 to 89 years (Figure 3B).  

 

The contribution from almost all age groups was smaller between 2011 and 2016. Age 

groups between 10 and 49 years made almost no contribution between 2011 and 2016, 

either positive or negative. 

 

Between 2006 and 2011, the age group 90+ made a positive contribution to changes in 

life expectancy of 0.06 years in males and 0.12 years in females. Between 2011 and 

2016 the increase in the mortality rate in this age had a negative effect on life 

expectancy of -0.02 years in males and -0.06 years in females. Therefore, although 

mortality rates in people aged 90+ years increased, the effect on overall life expectancy 

was small. 

 

                                            
 
 
10 This analysis follows a 2017 report which decomposed life expectancy estimates in Northern Ireland: 
https://www.health-ni.gov.uk/publications/health-inequalities-life-expectancy-decomposition-2017  

https://www.health-ni.gov.uk/publications/health-inequalities-life-expectancy-decomposition-2017
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Figure 3B: contribution of age groups to changes in life expectancy at birth, by 

sex, England, 2001 up to 2006, 2006 up to 2011 and 2011 up to 2016 

 
Males 

 
 
Females  
 

 
 

Source:  PHE analysis of ONS mortality data and population estimates 

 

Between 2006 and 2011, the age groups 50-89 years made a positive contribution of 

1.2 years to male life expectancy and 0.9 years to female life expectancy. However, 
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between 2011 and 2016 this contribution reduced to 0.4 years in males and 0.2 years 

in females. Therefore, it is the change in mortality rates at ages 50-89 that has had the 

biggest effect on the slowdown in life expectancy improvement between 2011 and 

2016. 

 

Trends in age-standardised mortality rates from leading causes of death 

Figures 3C and 3D show trends in the age-standardised mortality rates for the 10 

leading causes of death, plus ‘Other’, between 2001 and 2016.11 Table 3B shows 

average annual absolute change in 3 periods (2001 up to 2006, 2006 up to 2011, and 

2011 up to 2016). Unfortunately, it is not possible to analyse trends in mortality rates by 

cause before 2001 on a comparable basis.12 

 

Since 2001, for both sexes, there has been a decline in mortality rates from heart 

disease and stroke. For both sexes, the level of improvement decreased in each 

consecutive period. 

 

Mortality rates from dementia and Alzheimer’s disease (referred to as dementia from 

now on) have been steadily increasing in males and females since 2006. This is now 

the leading cause of death for females, accounting for 16% of all deaths, and is the 

second leading cause of death for males (8% of all deaths).[16] The reasons for this 

are not clear, but increased awareness of dementia, making it more likely to be 

diagnosed and recorded, is a factor. A more detailed discussion on this can be found in 

Section 5.  

 

The mortality rate from influenza and pneumonia has declined for both sexes since 

2001, but annual improvement between 2011 and 2016 slowed down. 

 

For both sexes, chronic respiratory disease mortality declined between 2001 and 2011, 

but there was an increase between 2011 and 2016. For lung cancer there was a steady 

decline for males throughout, and for females there was a small decline between 2011 

and 2016, following an increase between 2001 and 2011. 

 

For the other leading cancer sites, there was a clear reduction in mortality rates 

throughout 2001 to 2016. However, the reduction in the rate for female breast cancer 

was not as great between 2011 and 2016 than in earlier periods.  

 

                                            
 
 
11 Mortality rates in this section are all based on the underlying cause of death. See Definitions section for further 
details. Cause groups are based on the ONS definition of  leading causes of death   
12 This is due to coding changes in 2001. There were further coding changes in 2011 and 2014, which this 
analysis takes into account. See Definitions section for further details.     

https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/methodologies/userguidetomortalitystatistics/leadingcausesofdeathinenglandandwalesrevised2016
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The ‘Other’ group represents diseases which are not in the top 10 leading causes for 

each sex. In 2016 ‘Other’ represented 43% of deaths for males, and 42% for females. 

 

For ‘Other’ causes of death, there was improvement for both sexes between 2001 and 

2011. Rates have fluctuated since 2011, but there was no overall annual change for 

females between 2011 and 2016, and for males there was actually an increase.    
 

Figure 3C: trends in age standardised mortality rates for three leading causes of 

death and ‘other’ diseases outside of the top 10 leading causes, England, 2001 

up to 2016 
 
Males 
 

 
 
Females 
 

 
Source: PHE analysis of ONS mortality data and population estimates 

https://www.nomisweb.co.uk/query/construct/summary.asp?mode=construct&version=0&dataset=161
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Figure 3D: trends in age standardised mortality rates from selected causes of 

death, England, 2001 up to 2016 
 
Males 
 

 
 
Females 
 

 
Source: PHE analysis of ONS data and population estimates 
 

https://www.nomisweb.co.uk/query/construct/summary.asp?mode=construct&version=0&dataset=161
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Table 3B: average annual absolute change in directly age-standardised mortality 

rates per 100,000 population, for leading causes of death, England, 2001 up to 

2006, 2006 up to 2011 and 2011 up to 2016* 
 

*A negative value indicates an improvement in mortality rates within the period    

Source: PHE analysis of ONS mortality data and population estimates  

 

ONS have also reported that mortality rates for cancer, circulatory and respiratory 

diseases have generally been decreasing since 2001 across the UK, while mortality 

rates for mental and behavioural disorders, such as dementia, have increased sharply 

in recent years. [18] This is consistent with the analysis presented here. 
 

Contribution of leading causes to trends in life expectancy 

The contribution of the 10 leading causes of death to changes in life expectancy over 

three periods between 2001 and 2016 are shown in Figure 3E. The impact of any 

change in the rate for a particular cause is determined by how high the rate is to start 

with and also the age distribution of the deaths for that cause. 

 

Males

Cause of death

Heart disease -17.9 -12.5 -5.9

Dementia and Alzheimer's disease -1.1 2.5 6.2

Stroke -6.7 -4.6 -2.4

Prostate cancer -0.8 -0.5 -0.8

Lung cancer -2.2 -1.7 -1.7

Influenza and pneumonia -4.1 -4.7 -1.9

Colorectal cancer -0.6 -0.5 -0.6

Chronic lower respiratory diseases -2.4 -1.2 0.2

Leukaemia and lymphomas -0.3 -0.2 -0.3

Cirrhosis and other liver disease 0.4 -0.1 0.1

Other -4.0 -9.3 1.9

Females

Cause of death

Heart disease -9.4 -7.6 -3.7

Dementia and Alzheimer's disease 0.1 4.1 7.4

Stroke -5.6 -4.4 -2.9

Breast cancer -0.9 -0.9 -0.6

Lung cancer 0.5 0.1 -0.3

Influenza and pneumonia -2.7 -3.7 -1.3

Colorectal cancer -0.3 -0.5 -0.2

Chronic lower respiratory diseases -0.1 -0.1 1.1

Leukaemia and lymphomas -0.3 -0.1 -0.2

Kidney disease / other diseases of urinary system 0.9 0.2 -0.2

Other -3.5 -7.2 0.0

2001 to 2006 2006 to 2011 2011 to 2016

2001 to 2006 2006 to 2011 2011 to 2016

https://www.nomisweb.co.uk/query/construct/summary.asp?mode=construct&version=0&dataset=161
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Since 2001, reductions in mortality from heart disease have made the largest positive 

contribution to changes in life expectancy, but these contributions were smaller 

between 2011 and 2016, as were the contributions due to reductions in mortality from 

stroke.  

 

Rising mortality from dementia had a negative effect on life expectancy between 2006 

and 2016. Trends in mortality from chronic respiratory disease also had a small 

negative effect between 2011 and 2016.  

 

The ‘Other’ group made a substantial positive contribution to changes in life expectancy 

in the earlier time periods, but not between 2011 and 2016.  

 

Figure 3F shows the impact of changes in mortality rates by cause and age group.  

 

Much of the impact of the 10 leading causes was focused on people aged 65 and over, 

which is expected as the leading causes reflect the most common causes of death at 

older ages. To further understand the contribution of the ‘Other’ group it is necessary to 

examine deaths at younger ages.  

 

Figure 3E: contribution of 10 leading causes of death to changes in life expectancy, 

England, 2001 up to 2006, 2006 up to 2011, and 2011 up to 2016  

 
Male 

 

Female 
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Figure 3F: contribution of 10 leading causes of death to changes in life 

expectancy, by broad age group, England, 2001 up to 2006, 2006 up to 2011, and 

2011 up to 2016 

 

Male        Female 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Analysis of the impact of trends in the five leading causes of death for each broad age 

group is shown in Figures 3G to 3I. Note that the leading causes are different in each 

age group, and the overall contribution in each of these age groups is different so each 

chart is shown on a different scale. All the charts show the contribution made by each 

age group to life expectancy at birth, not the life expectancy for the age group in the 

chart.     

 

Among people aged 20-44, an increase in mortality rates from accidental poisoning had 

a negative effect on life expectancy between 2011 and 2016 of -0.06 years in males and 

-0.11 years in females. Data from ONS indicate that in this age group, over the whole 

period from 2011 to 2016, 70% of accidental poisonings were due to drug misuse and 

10% were to alcohol.  An increase in the female suicide rate in this age group also had 

a small negative effect on life expectancy between 2011 and 2016 (-0.02 years).   

 

Improvement in mortality from heart disease among females aged 45-64 made a 

positive contribution to changes in life expectancy between 2001 and 2011, but between 

2011 and 2016 the contribution was zero (Figure 3H).  Among males, heart disease 

made a positive contribution in all 3 periods, but between 2011 and 2016 it was much 

Source: PHE analysis of ONS mortality data and population estimates  

 

https://www.nomisweb.co.uk/query/construct/summary.asp?mode=construct&version=0&dataset=161
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reduced. For both sexes in this age group, ‘Other’ causes made a small negative 

contribution to changes in life expectancy between 2011 and 2016, after having made 

positive contributions in the earlier two periods.    

 

ONS also observe that “The slowdown of the decline in mortality rates for diseases of 

the circulatory system…from 2011 has also been a large contributor to the changing 

trend in mortality for those aged 55 years and over.” For those aged 15-55, ONS found 

that increases in external causes of death (which include accidents and suicide) have 

influenced the trend at these ages.[18] This is consistent with the analysis presented 

here. 
 
 

Figure 3G: contribution of 5 leading causes of death to changes in life expectancy, 

aged 20-44, England, 2001 up to 2006, 2006 up to 2011 and 2011 up to 2016 

 
Male Female 
  

  
 

Figure 3H: contribution of 5 leading causes of death to changes in life expectancy, 

aged 45-64, England, 2001 up to 2006, 2006 up to 2011 and 2011 up to 2016 

 

Male 

 

Female 
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Figure 3I: contribution of 5 leading causes of death to changes in life expectancy, 

aged 65+, England, 2001 up to 2006, 2006 up to 2011 and 2011 up to 2016 
 
Male Female 

 

 
 

Source: PHE analysis of ONS mortality data and population estimates 

Trends by geography 

Regions  

Life expectancy in all English regions increased between 2001 and 2016 for both sexes, 

but the biggest increases were in London. Of the 9 English regions, London had the fifth 

highest male life expectancy in 2001. In 2016, following an increase of 5 years, male life 

expectancy in London was higher than all other regions. Similarly for females, its rank 

order changed from fourth highest to highest (Figure 3J).13 

 

The South West had the smallest increase over this period, 2.9 years for males, 1.9 

years for females. All regions had a fall in life expectancy in 2015 (apart from males in 

the North East) but the extent of these decreases varied.   

 

All regions had a slowdown in improvement between 2011 and 2016 (Table 3C). In four 

regions (North East, North West, West Midlands, South West) female life expectancy 

fluctuated between 2011 and 2016, but they had a negative average annual change.  
 

                                            
 
 
13 ONS publishes annual estimates of life expectancy for the English regions based on three years of data. The 
estimates in Figure 3J have been calculated by PHE for single calendar years so that recent trends can be more 
easily examined.  
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Figure 3J: life expectancy at birth by English region, 2001 up to 2016  

 

 
 
Source: PHE analysis of ONS mortality data and population estimates  
 

Local authorities  

Due to their smaller populations, life expectancy at local authority level is subject to 

more fluctuation between years, than for regions or England as a whole. Analysis is 

therefore based on rolling three-year averages of data.  

 

Changes in life expectancy by local authority in England are illustrated in Maps 1 and 2  

for the periods between 2006-08 to 2010-12, and 2010-12 to 2014-16. It is evident that 

improvement in life expectancy has slowed across many local authorities.  

 

Between 2006-08 and 2010-12, 318 local authorities had an increase in male life 

expectancy, 2 had no change and 4 had a fall. For females, 314 had an increase in life 

expectancy, 3 had no change and 7 had a fall.  

 

The picture is different between 2010-12 and 2014-16:  for males, 237 local authorities 

had an increase in male life expectancy, 15 had no change and 72 had a fall. For 

females, 207 had an increase in life expectancy, 30 had no change and 87 had a fall. 

 

Of the 231 local authorities which had an increase in male life expectancy in both time 

periods, 177 areas had a greater increase between 2006-08 and 2010-12, than 

between 2010-12 and 2014-16.  Of the 197 local authorities which had an increase in 

female life expectancy in both time periods, 146 areas had a greater increase in the 

earlier time period.  



A review of recent trends in mortality in England 

 

33 

 

Table 3C: average annual absolute change in life expectancy at birth (years), 

English regions, 2001 up to 2006, 2006 up to 2011 and 2011 up to 2016* 
 

 
 

*A positive value indicates an improvement in life expectancy within the period    

Source: PHE analysis of ONS mortality data and population estimates 

 

 

 

 

 

 

 

 

 

 

 

Males

Region 2001 to 2006 2006 to 2011 2011 to 2016

North East 0.34 0.34 0.01

North West 0.30 0.33 0.09

Yorkshire and The Humber 0.29 0.31 0.08

East Midlands 0.28 0.32 0.06

West Midlands 0.27 0.40 0.00

East of England 0.30 0.30 0.05

London 0.40 0.40 0.17

South East 0.34 0.28 0.07

South West 0.31 0.26 0.04

Females

Region 2001 to 2006 2006 to 2011 2011 to 2016

North East 0.19 0.28 -0.02

North West 0.23 0.26 -0.01

Yorkshire and The Humber 0.20 0.21 0.06

East Midlands 0.22 0.29 0.00

West Midlands 0.20 0.30 -0.01

East of England 0.25 0.24 0.01

London 0.32 0.30 0.12

South East 0.21 0.25 0.04

South West 0.25 0.20 -0.02
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Map 1a: change in male life expectancy at birth, English local authorities, 2006-08 

up to 2010-12 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Map 1b: change in male life expectancy at birth, English local authorities, 2010-12 

up to 2014-16 
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Map 2a: change in female life expectancy at birth, English local authorities, 2006-

08 up to 2010-12 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Map 2b: change in female life expectancy at birth, English local authorities, 2010-

12 up to 2014-16 

 
 

Source: PHE analysis of ONS life expectancy data  

https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/healthandlifeexpectancies/datasets/lifeexpectancyatbirthandatage65bylocalareasuk
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Trends by level of deprivation 

Life expectancy trends by deprivation decile areas are shown in Figure 3K and Table 

3D. For males and females all deciles had a slowdown in improvement in the most 

recent period.  

 

Between the most and least deprived areas of England, the level of inequality, or gap, in 

life expectancy was 9.3 years for males and 7.3 years for females in 2014-16.14  These 

figures are a summary measure of inequality between deprivation decile areas.  

 

Inequality in life expectancy between the most and least deprived in England has 

fluctuated over recent years for males, but there was a significant widening between 

2011-13 and 2014-16, indicating that improvement in the most deprived deciles was 

lower than for those in the least deprived deciles.   

 

For females, there has been a statistically significant widening of inequality between 

2001-03 and 2014-16, indicating that improvement in the most deprived deciles was 

lower than for those in the least deprived deciles throughout the period. In addition 

female life expectancy in the most deprived decile actually decreased between 2010-12 

and 2014-16. 

  

These findings are consistent with a recent report which examined trends in life 

expectancy in England by level of deprivation between 2001 and 2016.[91] This 

reported widening inequality in life expectancy for both sexes, and a decline in female 

life expectancy in the most deprived two deciles since 2011.  

 

 

 

 

 

 

 

 

 

 

 

 

 

                                            
 
 
14 Figures for 2014-16, as measured by the slope index of inequality, a summary measure of inequality across the 
social gradient from most to least deprived. See Definitions section for further details.   
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Table 3D: average annual absolute change in life expectancy at birth (years), 

English deprivation deciles*† 
 

 
 
*A positive value indicates an improvement in life expectancy within the period    
†Decile 1 = Most deprived, Decile 10 = Least deprived  

 
Source: PHE analysis of life expectancy by deprivation deciles in the Public Health Outcomes Framework 

 

 

Figure 3K: trend in life expectancy at birth, for most and least deprived deciles*, 

England, 2001-03 to 2014-16  
 

Males  

 

 

2001-2003 to 

2005-2007

2005-2007 to 

2010-2012

2010-2012 to 

2014-2016

2001-2003 to 

2005-2007

2005-2007 to 

2010-2012

2010-2012 to 

2014-2016

Most - 1 0.27 0.40 0.06 0.18 0.27 -0.04

2 0.32 0.34 0.07 0.24 0.22 0.00

3 0.35 0.32 0.08 0.25 0.22 0.08

4 0.29 0.33 0.11 0.24 0.22 0.04

5 0.33 0.29 0.11 0.26 0.22 0.06

6 0.31 0.28 0.13 0.24 0.23 0.06

7 0.34 0.26 0.13 0.25 0.23 0.09

8 0.36 0.30 0.10 0.26 0.25 0.08

9 0.33 0.29 0.12 0.28 0.25 0.09

Least - 10 0.37 0.27 0.12 0.29 0.28 0.10

Deprivation 

decile

Males Females

https://fingertips.phe.org.uk/profile/public-health-outcomes-framework/data#page/7/gid/1000049/pat/15/par/E92000001/ati/6/are/E12000003/iid/90366/age/1/sex/1
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Females 
 

 
 
Source: Public Health Outcomes Framework  

*Deciles based on groups of Lower Super Output Areas. Deprivation defined using Index of Multiple Deprivation 

2010 (2001-03 to 2009-11) and Index of Multiple Deprivation 2015 (2010-12 onwards) from Ministry of Housing, 

Communities and Local Government 

 

Mortality by country of birth 

In 2011-13 (the latest years for which we have data), among people resident in 

England, standardised mortality ratios (SMRs) for men under age 75 born in Ireland, 

Scotland, Northern Ireland and those born in countries which joined the EU between 

2004 and 2011 (EU accession countries15) were significantly higher than the England 

average. The highest SMR was for men born in Poland, their level of premature 

mortality was 34% higher than the male average for England (Figure 3L).  

 
 
 
 
 

                                            
 
 
15 The EU accession countries are Bulgaria, Cyprus, Czech Republic, Estonia, Hungary, Latvia, 

Lithuania, Malta, Poland, Romania, Slovakia and Slovenia. In chart 3L, Poland is reported by itself and as 
part of the group of EU accession countries.   
 

https://fingertips.phe.org.uk/profile/public-health-outcomes-framework/data#page/7/gid/1000049/pat/15/par/E92000001/ati/6/are/E12000003/iid/90366/age/1/sex/1
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Figure 3L: standardised mortality ratios for all cause deaths under age 75, by 

country of birth, England, 2011-13 
                                        
                                                      
Males    Females 

  

 
 
Source: PHE Public Health Outcomes Framework: Health Equity report, focus on ethnicity, Figure 1G     

 

 

The pattern was not quite the same for females. Women born in Scotland, Northern 

Ireland and Ireland had significantly high levels of premature mortality, but women born 

in the EU accession countries, including Poland, had significantly lower mortality than 

the England average.  

 

Studies looking at mortality rates for earlier time periods also found high adult mortality 

in people born in Scotland and Ireland for both sexes.[21, 22] Results for 2001-03 for 

people born in Eastern Europe are also similar to those shown in Figure 3L for people 

born in the EU accession countries. Men born in Eastern Europe had higher mortality 

than the average for England and Wales for age groups from 20-69 years.  Women 

born in Eastern Europe had lower than average mortality, except in the 20-44 age group 

(which was higher but not significantly higher than average).[22] 
 

For both males and females, the SMRs for 2011-13 indicate that people born in groups 

of countries outside the UK, Ireland and EU accession countries had levels of 

premature mortality which were lower or similar to the England average (Figure 3L). 

Earlier studies found this was also the case for many country of birth groups, but there 

were exceptions with higher mortality found in some cases, including people born in 

https://www.gov.uk/government/publications/health-equity-in-england
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West Africa[21, 22] and men born in Bangladesh.[22] The results for 2011-13 for people 

born in these countries suggest relative improvement over time, but direct comparisons 

are not possible because of differences in the age groups and country groupings used 

for analysis.    
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Section 4: International comparisons 

Comparison with other countries of the UK 

Of the four countries of the UK, England has had the highest life expectancy for both 

males and females in recent years (Figure 4A). All four countries have experienced a 

slowdown in life expectancy improvements since 2011 (Table 4A), and all four had a 

decrease in 2015. However for females in Northern Ireland, life expectancy decreased 

slightly overall between 2011 and 2016.  

 

The fall in life expectancy in 2015, and the slowdown in improvement, was therefore not 

confined to England.  

 

Table 4A: average annual absolute change in life expectancy at birth (years), UK 

and constituent countries, 2001 up to 2006, 2006 up to 2010, and 2011 up to 2016*  

 

 

 

 

 

 

 

 

*A positive value indicates an improvement in life expectancy within the period   

Source: PHE analysis of data from ONS past & projected data from period life tables, UK, 1981-2066  

 

 

2001 to 2006 2006 to 2011 2011 to 2016 2001 to 2006 2006 to 2011 2011 to 2016

England 0.32 0.32 0.07 0.23 0.26 0.03

N. Ireland 0.19 0.34 0.15 0.19 0.22 -0.02

Scotland 0.33 0.37 0.10 0.21 0.23 0.07

Wales 0.33 0.29 0.04 0.26 0.24 0.01

UK 0.32 0.33 0.07 0.23 0.25 0.03

Country
Males Females

https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/lifeexpectancies/bulletins/pastandprojecteddatafromtheperiodandcohortlifetables/2016baseduk1981to2066
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Figure 4A: trends in life expectancy at birth, by sex, countries of the UK, 2001 up 

to 2017 

 

 

 

 

 
 

 

 

 

 
 
 

 

 

 

 

 

 
 
Source: PHE analysis of data from ONS past & projected data from period life tables, UK, 1981-2066 (2001-2016) 
and 2017 single year life tables (2017)   

 

These findings are consistent with ONS  who also reported that in all four countries of 

the UK there was less improvement between 2011 and 2016 than between 2006 to 

2011.[18]   
 

Comparison with other countries of the EU and the USA 

Considering the trend over the last 11 years, male life expectancy at birth in the UK has 

been consistently higher than the EU average (Figure 4B).16 In 2006, it was 1.5 years 

higher, and the UK had the joint 6th highest male life expectancy out of the 28 EU 

countries. Its relative position reduced in 2016 to 10th highest, when it was 1.2 years 

higher than the EU average.[23] 

 

The picture is worse for UK female life expectancy at birth, which has been consistently 

lower than the EU average. In 2006 it was 0.4 years below the average, and by 2016 it 

                                            
 
 
16 ONS life expectancy estimates for England cannot be compared with Eurostat estimates for EU member states 
because of differences in the methods used.   

https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/lifeexpectancies/bulletins/pastandprojecteddatafromtheperiodandcohortlifetables/2016baseduk1981to2066
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/lifeexpectancies/adhocs/0091452017singleyearnationallifetables
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was 0.6 years lower. The UK rank order was the same in 2006 and 2016, 17th out of 

the 28 EU countries. 

 

All of the largest EU countries had a fall in life expectancy between 2014 and 2015 

(Figure 4B).17  

 

Figure 4B: trends in life expectancy at birth, by sex, large EU countries, 2001 up 

to 2016* 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* Data for the EU28 countries are not available for 2001.  Source: PHE analysis of data from Eurostat Database 

 

                                            
 
 
17 Large EU countries were defined as having a population greater than 35 million.    

https://ec.europa.eu/eurostat/web/population-demography-migration-projections/deaths-life-expectancy-data/database
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Table 4B: average annual absolute change in life expectancy at birth (years), EU 

countries with largest populations and EU as a whole (EU 28)*† 

 

 
 
*Data for the EU28 countries are not available for 2001. Source: PHE analysis of data from Eurostat Database 
†A positive value indicates an improvement in life expectancy within the period   

  

As with the UK, for the EU as a whole there was a slowdown in improvement in life 

expectancy between 2011 and 2016 for both sexes (Table 4B). In addition, with the 

exception of males in Italy, all of the largest EU countries had a smaller annual 

improvement in the later period.   

 

It is however clear that improvement in life expectancy in the UK between 2011 and 

2016 was lower than in the other largest EU countries, and the EU as a whole, for both 

sexes. The change in the rate of improvement was greater for the UK than the other 

large EU countries, although France, Spain and Germany also saw a marked slowdown 

in improvement, especially for females.  

 

This analysis is supported by an ONS report which compared changing trends in 

mortality across 20 countries from across Europe, North America, and including 

Australia and Japan.[24]  Most other countries analysed by ONS experienced a 

slowdown in mortality improvement in the early 2010s. This slowdown was seen across 

all age groups, but was observed most widely across the analysed countries for the 65 

to 79 age group. Females were also more affected than males. 

 

Out of the 20 countries analysed by ONS, the UK and USA experienced the greatest 

relative slowdowns for both sexes. For the UK, the ONS state that this was in part 

explained by the UK experiencing large gains in life expectancy between 2001 and 

2011. Nordic countries (except for Sweden) have not experienced slowdowns in life 

expectancy improvements. Japan had the largest increase in improvements after a 

period of low life expectancy gains, demonstrating that a country can return to faster 

improvements after a period of slow growth. 

 

The experience of the USA is different from the UK, however. Life expectancy fell in the 

United States in 2015, as in many countries in Europe, but unlike most European 

2001 to 2006 2006 to 2011 2011 to 2016 2001 to 2006 2006 to 2011 2011 to 2016

France 0.37 0.26 0.17 0.31 0.22 0.03

Germany 0.33 0.16 0.13 0.22 0.13 0.07

Italy 0.28 0.22 0.24 0.19 0.15 0.13

Poland 0.17 0.34 0.30 0.24 0.28 0.19

Spain 0.28 0.37 0.20 0.22 0.28 0.12

UK 0.32 0.35 0.07 0.23 0.29 0.01

EU 28 0.34 0.30 0.18 0.29 0.22 0.11

Country
Males Females

https://ec.europa.eu/eurostat/web/population-demography-migration-projections/deaths-life-expectancy-data/database
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countries, it fell again in 2016.[25] In comparisons by ONS of life expectancy across 20 

countries, the USA ranked lowest for females and third lowest for males in 2015.[24]  

 

The USA also ranks lowest in another study comparing life expectancy across 18 high 

income countries.[26] That study found declines in life expectancy were widespread 

between 2014 and 2015, but the decline in the USA was largely concentrated at 

younger ages, unlike other countries where it was concentrated at ages 65 and over. 

The decline was attributed to external causes, such as drug overdoses, and the US 

‘opioid epidemic’ and its impact on numbers of deaths has been well documented.[27] 

[28]  

 

The comparison of the UK to other countries shows that the slowdown in mortality 

improvements has been experienced elsewhere. It may be that some similar factors 

affecting the mortality experience in England/UK are also affecting other countries. 

However, the UK, along with the USA, has had one of the most substantial slowdowns 

in life expectancy for both sexes. 
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Section 5: Potential explanatory factors 

Introduction 

This section considers some possible explanations for the findings demonstrated that 

can be investigated using routine data, including a review of available literature, and 

makes suggestions for further research.  

 

Measurement artefact 

Standardisation methods  

The all-age mortality rates presented in Section 2 and 3 are age-standardised, which 

adjusts for changes in the age structure of the population, meaning valid comparisons 

can be made between rates in different years (see Definitions section for further 

details). They were calculated using a standard method in which the age specific rates, 

in five-year age bands up to a final age band of 90+, were weighted according to the 

age structure of the European Standard Population. It is possible, however, that this 

may not adequately standardise for changes in the population. For example, if the 

population aged over 90 is getting older over time, this will not be taken into account by 

the standard method of standardisation. 

  

To examine this, age-standardised mortality rates were calculated using the population 

of England in 2011 as the standard population, by single year of age up to a final age 

band of 100+, and by five-year age groups up to a final age band of 90+. It is clear that 

there is almost no difference between the trend in these rates and rates calculated 

using the standard method (Figure 5A). It is therefore unlikely that recent trends in 

mortality rates in England are influenced by an artefact related to the method of age-

standardisation being used. 
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Figure 5A: mortality rates standardised by single year of age to 100+ and by five-

year age group to 90+, England, 2002 to 2016 

 

 
 

Source: PHE analysis of ONS data18 

 

Population estimates  

The mortality rates and life expectancy estimates presented in this report are calculated 

with annual mortality data and population estimates from ONS. Therefore recent 

mortality trends would be influenced by changes or inaccuracies in the estimated size 

and age structure of the population. 

 

The slowdown in improvement in mortality started around 2011, which is also the year 

of the last census. Population estimates for 2011, and every year since, are based on 

data collected in that census, and the results were also used to adjust estimates back to 

2002. If the process for creating estimates since 2011 resulted in an underestimate of 

England’s population, this would raise mortality rates. Conversely, if the population was 

                                            
 
 
18 The rates by single year of age and five-year age groups were both calculated using the population of England 
in 2011 as the standard population, but one set used age-specific rates by single year of age up to 100+, while the 
other was based on the five-year age groups used elsewhere in this report, up to 90+, ie.: 0-4, 5-9, 10-14….80-84, 
85-89, 90+. Those five-year age groups were also used to calculate the third set of rates which were standardised 
using the European Standard Population.           
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an overestimate prior to 2011, but has been more accurate since, this would mean that 

mortality rates in the past were too low.  

 

The life expectancy estimates for other UK and EU countries, and the USA, also show a 

general pattern of a slowdown in improvement since 2011, however, many other countries 

also conducted a decennial census around that year. The estimates for Scotland and 

Northern Ireland are based on population estimates derived from the 2011 Censuses 

conducted independently in those countries (but using an aligned methodology).19   

           

The Pensions and Lifetime Savings Association and Club Vita LLP have also published 

life expectancies based on a database of around 2.5 million members of defined benefit 

pension schemes.[29] Life expectancy for men aged 65 is shown in Figure 5B from 

2000 up to 2015, with men divided into three socio-economic groups.  

 

For all three groups, improvement in life expectancy was lower in the later period 

(between 2010 and 2015) than between 2000 and 2010. In the later period there was 

less improvement in the ‘Hard-Pressed’ and ‘Making-Do’ groups than in the 

‘Comfortable’ group. This is consistent with the trends in life expectancy by deprivation 

reported earlier in Table 3D.   

 

Figure 5B: male life expectancy at age 65 - estimates from pension company 

models by socio-economic group, 2000 to 2015 
 

 

Source: reproduced with permission from the Pensions and Lifetime Savings Association (PLSA) and Club Vita 
LLP (CV LLP). You must not rely on this material and neither PLSA nor CV LLP accept any liability for it. 

                                            
 
 
19 ONS is responsible for the census in England and Wales. National Records of Scotland is responsible for the 

census in Scotland, and the Northern Ireland Statistics and Research Agency is responsible for the census in 
Northern Ireland. 
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These figures are based purely on analysis of the database of pension scheme 

members, rather than being based on ONS population estimates, which are not used in 

the calculations. Despite that, the trend for these estimates broadly reflects those based 

on ONS populations. It is therefore unlikely that the slowdown in improvement is due to 

inaccuracies in the population estimates, or change in the methods of estimating the 

size of the population.  

 

Ambient temperature  

Estimates of excess winter deaths, produced by ONS,20 measure the excess in winter 

compared with the average of non-winter months.[30] This is a different method to the 

EuroMOMO model presented later, which compares numbers of deaths seen each 

week with expected numbers for that week based on data from previous years. 

EuroMOMO therefore takes account of underlying seasonal variation in deaths.[31] The 

ONS approach does not allow for seasonality and therefore a much larger apparent 

excess is reported than with the EuroMOMO method. 

 

Although there are large fluctuations in the annual number of excess winter deaths 

using the ONS method, the rolling five-year average, which smooths out short term 

fluctuations, has generally declined since the early 1950s, though there was an increase 

in the late 1990s (Figure 5C).[30] However, there has been little improvement in the 

five-year average since the winter of 2002/03, and it has increased in the last two time 

periods.  
 

Respiratory diseases, including influenza, are one of the leading contributors to excess 

winter deaths, but there are also more deaths from cardiovascular disease and 

dementia in the winter months.[30]  

 

Low temperature can pose a risk to all age groups, but risks are greatest in older 

people. Extreme cold can lead to death through hypothermia, but this is relatively rare. 

Exposure to cold can also cause deaths from heart disease, stroke and respiratory 

disease, as well as from falls and injuries.[32] The onset of cold weather can lead to an 

almost immediate increase in deaths from heart disease, reaching their highest levels 

after two days. Increased incidence of stroke takes place approximately five days after 

onset of cold periods and deaths from respiratory illnesses peak at 12 days. [32] 

Therefore, the effect of low temperatures on increased mortality can have a lag of three 

to four weeks.[33, 34] 
 

 

 

                                            
 
 
20 This measure makes no adjustment for the age structure of the population and so the ageing population is not 
taken into account in these estimates. See Definitions section for further details.   
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Figure 5C: ONS excess winter deaths and five-year moving average, England and 

Wales, 1950/51 to 2017/18 
 

 
Source: ONS excess winter mortality data   

 

Housing and fuel poverty are key to cold weather vulnerability: it has been reported that 

the 25% of homes which are coldest have almost three times as many excess deaths in 

winter than the warmest 25%. [35] 

 

Figure 5D shows how trends in ONS excess winter deaths compare with trends in the 

average winter temperature since winter 1999/2000. The mean winter temperature 

masks considerable variation in temperatures within the season and between 

geographies, and does not necessarily reflect the temperature in the location at which 

people became ill or died.  

 

Although not shown in the chart, since 1980 the mean winter temperature for England 

has increased.[36] However, there was a considerable drop in the temperature in winter 

2009/10, which had the coldest December in the last 100 years,[37] and there was a 

similarly cold winter in 2012/13. The excess winter deaths were not particularly high in 

winter 2009/10, but were relatively high in 2012/13. 

 

 

 

https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/excesswintermortalityinenglandandwales/2017to2018provisionaland2016to2017final
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Figure 5D: ONS excess winter deaths in England and Wales and average winter 

temperature, between winter 1999/2000 and winter 2017/18 

 

 

Source: ONS excess winter mortality data  

 

Figure 5D shows that there were 50,100 excess winter deaths in England and Wales in 

2017/18. This was higher than in any year since 1975/76.  January 2018, when 

numbers of deaths were particularly high (Figure 1C), was warmer than average in 

England and Wales, but February and March were colder than average and early March 

was exceptionally cold. [92.93]     

 

There were 43,850 excess winter deaths in England and Wales in 2014/15, higher than 

in any year since 1999/2000. The winter of 2014/15 was colder than neighbouring 

winters, however the number of excess deaths resulted largely from a peak in the first 

half of January 2015. That period was described as very mild by the Met Office 

however,[38] and while the second half of the month was considerably colder, the daily 

number of deaths was falling by then (Figure 1B). The winter of 2016/17 also had 

relatively high excess winter deaths, but the mean winter temperature was relatively 

mild.    

 

Extreme high temperatures can also impact on the number of deaths. Notable 

heatwaves occurred in England in 1976, 1995, and 2003.[39-41] In 1976 there was a 

significant increase in the annual age-standardised mortality rate for both sexes, and  in 

https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/excesswintermortalityinenglandandwales/2017to2018provisionaland2016to2017final
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1995 and 2003 there was a significant increase for females. These increases were not 

necessarily related to excess deaths during the heatwaves, however. In 1976, for 

example, there was also an intense flu season and some very cold spells.[94,95] During 

the 2003 heatwave, there was a 17% increase in deaths, resulting in 2,091 additional 

deaths in England.[41] Despite this increase in deaths over the heatwave period, it had 

little effect on the total number of deaths that year.  

 

ONS released a blog on this summer’s heatwave but concluded that it was too early to 

draw conclusions about the impact on deaths from the provisional data available at that 

point.[42] ONS will report further on deaths during the summer of 2018 in the next of 

their quarterly mortality reports,[7] due for release in December 2018, but they did note 

some peaks in the number of deaths on a few days coinciding with an increase in 

temperature in June.[17] PHE is also planning to report on the impact of the 2018 

heatwave. 

 

In summary, both low and high temperatures can have an impact on numbers of deaths. 

Mean winter temperatures in England have been generally increasing but, as the next 

section confirms, cold has exacerbated the burden of winter deaths in some recent 

years. The relationship between cold and excess winter deaths is not straightforward 

however, as other factors, such as influenza, will also influence the level of winter 

mortality.  

 

Influenza 

It is not straightforward to estimate the number of people who die each year from flu. 

[43] For many people who die from flu-related complications, flu is not mentioned on the 

death certificate or it is not selected as the underlying cause of death. For example, 

many older people, who are particularly vulnerable to flu, are not tested to confirm a flu 

infection. Some people with flu go on to develop pneumonia (which is more frequently 

recorded on the death certificate) but flu can also aggravate an existing chronic 

condition, such as heart disease, which is then selected as the underlying cause of 

death instead. Reporting the number of deaths where flu is recorded as the underlying 

cause of death would therefore greatly underestimate the burden of flu infections on 

mortality.  

 

PHE monitors the association of flu activity with estimates of excess deaths in winter 

using a model developed by the European Mortality Monitoring Network 

(EuroMOMO).[31]  EuroMOMO monitors real-time mortality data for all participating 

European countries, using a standardised approach, and therefore allows comparison 

of the mortality experience in England with other countries.[31] 21  

                                            
 
 
21 The EuroMOMO model is endorsed by the European Centre for Disease Prevention and Control, an EU agency 

for the control of infectious disease.  
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The EuroMOMO model compares numbers of deaths seen each week with the 

expected baseline for that week based on data from previous years. Therefore, the 

baseline takes account of underlying seasonal variation in deaths. Estimates from 

EuroMOMO show the peak in excess deaths in the winter of 2014/15 in England and 

the subsequent winters of 2016/17 and 2017/18 (Figure 5E).The number of deaths in 

these winters (black line) were far above the expected baseline (blue line).  

 

Figure 5E: weekly observed and expected number of all-age all-cause deaths, 

with the dominant circulating strain type(s), England, 2013/14 to 2017/18 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: PHE flu annual report: 2017 to 2018 (Figure 33)  

 

The dominant subtype of circulating flu in 2014/15, 2016/17 and 2017/18 was A(H3N2), 

which is widely recognised to have a more severe impact in older people compared with 

other seasonal influenza viruses.[44, 45] In contrast, in the winter of 2013/14 the 

dominant circulating subtype was A(H1N1)pdm09 and the numbers of deaths in that 

winter was generally below the expected baseline estimate (Figure 5E).22 This was also 

the dominant strain in 2015/16, when deaths were above the baseline at times, but did 

not peak as they did in the winters either side.     

 

EuroMOMO also reported pronounced increases in the number of deaths in the winters 

of 2014/15, 2016/17 and 2017/18 in most other participating countries.[31] Therefore, 

excess mortality was not confined to England. EuroMOMO report that excess mortality 

among older people was the main contributor to the overall increase in mortality during 

these winters, though the 15–64 age group also made a contribution.  

                                                                                                                                                        
 
 
 
22 Using the ONS definition, 2013/14 had the lowest level of excess winter deaths (17,300) since ONS records 
began in 1950/51.  

https://www.gov.uk/government/statistics/annual-flu-reports
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As cold weather and acute respiratory infections often occur at the same time, the 

FluMOMO model has been created as an extension of the EuroMOMO model. It aims to 

quantify the excess number of deaths associated with influenza activity, adjusting for 

extreme temperatures.[46]   

 

Estimates from the FluMOMO model suggest that the excess deaths seen in winters of 

2014/15, 2016/17 and 2017/18 were primarily associated with flu rather than 

temperature (Figure 5F – red line). In 2018, cold weather was associated with a second 

peak in March, as shown by the green line in the chart.   

 
Figure 5F: weekly number of all-age deaths and attribution to influenza (red line) 

and extreme temperature (green line), England, 2013 to 2018 (up to week 15) 

 

Source: PHE flu annual report: 2017 to 2018 (Figure 34) 

 

To enable further comparisons between recent winters, available data are shown for 5 

key indicators in Figure 5G. These are ONS excess winter deaths, FluMOMO deaths 

from flu, flu vaccine effectiveness, flu vaccine uptake and mean winter temperature.   

 

In recent years flu vaccine effectiveness has varied in the UK. The 2014/15 vaccine was 

only 34% effective for all ages,[47] and the 2016/17 vaccine 40% effective.[48] Vaccine 

effectiveness is typically less at older ages as was the case in these two winters. 

Estimates for the 2017/18 vaccine show it was only 15% effective for all age groups 

(10% effective for those aged 65 and over).[48] In contrast during the 2015/16 winter 

when the A(H1N1) subtype dominated, vaccine effectiveness was higher at 52% for all 

age groups.[48] 

 

https://www.gov.uk/government/statistics/annual-flu-reports
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Figure 5G: Recent trends in winter deaths, winter temperatures, flu vaccine 

uptake and effectiveness. 

 

 

 

 

Excess winter deaths in England (ONS method)  

 

 
 

Deaths associated with influenza in 

England (FluMOMO model) 

 

Average winter temperature in England  

 

 
 

 

Flu vaccine uptake in England   

 

Flu vaccine effectiveness in the UK 

 

 

*Includes data to week 15 in 2018 
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The percentage uptake of flu vaccination in adults aged 65 and over was 73% in 

2017/18.[49] Vaccine uptake in this group has not changed very much in recent years, 

varying between 70 and 74%. The percentage uptake in ‘at risk’ individuals (aged six 

months to under 65 years, excluding pregnant women) has also been relatively stable 

and was 49% in 2017/18.[50] 

 

The mean winter temperatures in 2013/14, 2015/16 and 2016/17 were similar (Figure 

5G). The winter of 2014/15 was colder than adjacent winters, and 2017/18 was colder 

still.  

 

The relationship between indicators is clear for the winter of 2014/15: there was a high 

number of deaths associated with flu, a high number of excess winter deaths (ONS 

method), a low average winter temperature and flu vaccine effectiveness was lower 

than in the following two winters. Flu vaccine effectiveness and the mean winter 

temperature were even lower in 2017/18, and this had the highest number of excess 

winter deaths, although the FluMoMo model estimates that there were far fewer deaths 

associated with flu in 2017/18 than in 2014/15 (Figure 5G). This may partly be explained 

by the fact that the baseline for the FluMoMo model is higher in 2017/18 than in 2014/15 

and the number of deaths associated with cold weather was higher in 2017/18 than 

2014/15. The 2017/18 FluMoMo estimate is also provisional and will be revised in the 

next PHE annual flu report.   
 

In contrast, in 2013/14 there were only an estimated 3,100 deaths associated with flu 

(compared with 34,300 in 2014/15), there were only 16,300 excess winter deaths (ONS 

method) (compared with 41,300 the following winter) and vaccine effectiveness was the 

highest of the period examined. 

 

Out of these factors examined, the dominant subtype of circulating flu and the vaccine 

effectiveness appear to have been the most important factors in determining the 

number of deaths in recent winters, which are sometimes exacerbated by cold weather. 

These findings are consistent with, and supported by, analysis of the EuroMOMO model 

across participating countries. [51] [52] 

 

Further analysis of 2015 

To further examine the peak in deaths in winter 2014/15, analysis was undertaken of 

hospital episode statistics (HES) linked with mortality data. Figure 5H presents data on 

people aged 75+ who died in 2014 and 2015, and were admitted to hospital as an 

emergency in the week before death, or died in hospital from an emergency admission. 

This represents just over 75% of all deaths among people aged 75 and over in England.  

 

The number of deaths is broken down by primary diagnosis on admission, by month. 

The number of people admitted for most causes increased in January 2015, although 
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admissions for flu and pneumonia had by far the largest increase. This is further 

evidence that flu was having an impact during January 2015 when there was a 

significant peak in deaths. The increase in admissions for other causes, such as 

circulatory disease and other respiratory, is also likely to reflect the impact of flu, even 

though that was not the primary reason for admission.    

 
Figure 5H: primary diagnosis of emergency admission by month, persons with 

last emergency admission within one week of death or died in hospital, aged 75 +, 

England, 2014-15 
 

 
 
Source: PHE analysis of linked HES and mortality data  
 
 

Figure 5I shows that for the same group of people analysed, in 2014 and 2015, 53% of 

people who died from flu and pneumonia were also admitted for flu and pneumonia. 

However, of those who died from dementia, only 5% were actually admitted for 

dementia: 45% were admitted for flu, pneumonia and other respiratory diseases and 5% 

were admitted for falls.  

 

From Figure 5I it is evident that flu, pneumonia and other respiratory diseases make up 

a sizeable proportion of admissions for people who died from most causes of death. 
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While flu is not frequently mentioned on the death certificate, flu and pneumonia are a 

common cause of admission, not just for people who are recorded as dying from these 

illnesses. 

 

Figure 5I: cause of death by primary diagnosis of admission, persons with last 

emergency admission within one week of death or died in hospital, aged 75 +, 

England, 2014-15 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: PHE analysis of linked HES and mortality data  

 

 

This analysis illustrates that those aged 75 and over may have multiple morbidities, 

making it difficult to determine a single underlying cause of death. It also indicates that 

flu can have a considerable impact on vulnerable populations, particularly those with 

conditions such as dementia, and often results in death from existing medical 

conditions.  

 

Although some authors have discounted the impact of flu on the spikes in deaths in 

recent winters,[4,5]  there is a considerable body of evidence for both England and 

across Europe, besides what is reported here, which provides evidence that respiratory 

diseases, including flu, are leading contributors to levels of excess mortality in recent 

winters.[51-54] 
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The size and frequency of recent winter peaks in mortality, determined by the intensity 

and dominant type of influenza circulating, flu vaccine uptake and effectiveness, and 

which is sometimes exacerbated by cold weather, has also contributed to the 

fluctuations in the annual age-standardised rates and the slowdown in improvement. 

 

Trends in non-winter mortality 

Figure 5J shows trends in the age-standardised mortality rates for winter and non-winter 

months. The winter and non-winter rates have been decreasing between 2002 and 

2017, but there are pronounced fluctuations in the winter rates.  However it is clear that 

for both, the level of improvement seen up to 2011 has not continued since then (Figure 

5J).    

 

Therefore, although the winter peaks are influencing the overall trend, as the non-winter 

months have had a slowdown in improvement, other factors must also be influencing 

the trend.  

 

Figure 5J: trend in age-standardised mortality rate for winter and non-winter 

months in England, for males and females, 2002 to 2018* 
 

 
 
*The winter months run from December to March (inclusive) and are plotted as the year in which each winter period 
ended (e.g. December 2014 to March 2015 is plotted as winter 2015). The non-winter months run from April to 
November. Data are based on month of registration of the death, not month of occurrence.   

 
Source: PHE analysis of ONS mortality data and population estimates 
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Year on year changes 

Age-standardised rates can fluctuate from year to year. A large decrease one year can 

be followed by a modest decrease or a rise the next. The extent to which this happens 

is known as autocorrelation. Year-on-year change in the overall age-standardised 

mortality rate in England is shown in Figure 5K.  

 

The percentage change in the age-standardised rate between years was used to test 

the extent of autocorrelation in the trend. For this statistical test, a value of 0 would 

indicate no correlation between years while a value of 1 would indicate perfect 

correlation. The analysis resulted in a correlation value of -0.447. This negative value 

means that a large percentage change in one direction is more likely to be followed by a 

smaller change in the same direction or a change in the opposite direction, ie a large 

decrease in the rate in one year is statistically more likely to be followed by a smaller 

decrease or an increase in the next year, and vice versa.  

 

This analysis may help to indicate why a particular factor, such as flu or cold weather, 

could have more impact one year than the next. For example, the 2015 increase in the 

age-standardised mortality rate may have been more significant because it followed 2014, 

a year with the lowest age-standardised mortality rate. It is possible that older vulnerable 

people survived 2014 and there were therefore a greater number at risk of dying in 2015.   

 

Figure 5K: year on year percentage change in age-standardised mortality rates, 

persons, England, 1972 up to 2017 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: PHE analysis of ONS mortality data, 1971-2016 and 2017 
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Ageing population 

As discussed in Section 1, England’s population is increasing and ageing, with older 

people making up an increasingly larger proportion of the population. The proportion of 

deaths at older ages has also been increasing over time, and in 2016 almost 40% of 

deaths were at ages 85 and over.[16] Trends in mortality rates among older people are 

most likely to influence the overall trend for all age groups combined. 

 

The age-specific rates presented in Figure 3A show that the rates for the oldest ages 

are particularly volatile, with large year-on-year changes in recent years which follow the 

fluctuations in the overall all-age rate. These changes are more likely than deaths at 

younger ages to be related to seasonal factors, such as influenza and weather. For 

example, in 2017/18 there were 36% more deaths in the winter months than non-winter 

months for males aged 85 and over and 43% more for females. But for those aged 

under 65, there were 19% more winter deaths for males, and 15% for females.[30]  

 
Age-standardised mortality rates and life expectancy estimates adjust for population 

ageing, so this in itself should not have affected the slowdown in improvement. As the 

number and proportion of people at older ages has increased, there are likely to be 

more people living with dementia and other long-term conditions. This may make them 

particularly vulnerable to the effects of flu and other winter risk factors and may 

exacerbate the number of excess winter deaths in some years. The increases in excess 

winter deaths have affected the fluctuations in the age-standardised mortality rates and 

the slowdown in the rate of improvement. 

 

Increasing mortality rates from dementia  

Figure 3C in Section 3 shows that for both sexes, the age-standardised mortality rate for 

dementia has increased over the last decade. With an ageing population, an increase in 

the number of people living with dementia and the number of deaths from dementia may 

be expected. However age-standardised rates take into account changes in population 

size and age structure, and these have also increased.  

 

Further examination of trends in dementia deaths  are presented in this section to try to 

determine whether the increase is real (and therefore could be contributing to the 

change in the trend in overall mortality rates), or whether the change is largely due to 

changes in diagnostic, recording and coding practices.  

 

During the period being considered, ONS implemented two coding changes (in 2011 

and 2014) which affected the selection of the underlying cause of death. (A death 

certificate may list many causes which contributed to the death, but only one may be 

selected as the underlying cause). The coding changes meant that, if recorded on a 

death certificate, dementia was more likely to be selected as the underlying cause. For 
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example, deaths from vascular dementia, which would once have been coded to 

circulatory disease, are now coded to dementia as the underlying cause. 

 

Figure 5L: trends in age standardised mortality rates for dementia and 

Alzheimer’s disease, based on any mention of these on the death certificate 

versus underlying cause, all ages, males and females, England, 2001 up to 2016 
 

 
 

 

 
 

Source: PHE analysis of ONS mortality data and population estimates 

The trends presented in Section 3 have been adjusted to take the coding changes into 

account and so rates should be comparable across this period.[55] However to confirm 

that the coding changes had been adequately accounted for, mortality rates were also 

calculated based on deaths where dementia was mentioned anywhere on the death 

certificate (which was not affected by the coding change). The trends for mentions of 

dementia are very similar to the trends based on underlying cause (Figure 5L). This 

indicates that mortality rates from dementia are therefore likely to have been correctly 

adjusted for coding changes. 

 

A number of other factors are likely to have contributed to the increase however, such 

as improvement in detection and diagnosis practices, and a greater awareness of these 

conditions among healthcare professionals. In 2012, the Prime Minister issued a 

challenge on dementia, which included an aim to increase diagnosis rates through 

regular checks for over-65s.[56] In 2013/14 new regulations were introduced to 

encourage the identification and diagnosis of dementia among older people who had 

had an episode of emergency or unplanned hospital care, and in 2014/15, GPs were 

financially incentivised to diagnose dementia.[57, 58]  

0

20

40

60

80

100

120

140

160

180

200

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

2
0

0
9

2
0

1
0

2
0

1
1

2
0

1
2

2
0

1
3

2
0

1
4

2
0

1
5

2
0

1
6

Age standardised rate, per 100,000 males

Male mentions standardised rate

Male underlying cause standardised rate

Year

0

20

40

60

80

100

120

140

160

180

200

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

2
0

0
9

2
0

1
0

2
0

1
1

2
0

1
2

2
0

1
3

2
0

1
4

2
0

1
5

2
0

1
6

Age standardised rate, per 100,000 females

Female mention standardised rate

Female underlying cause standardised rate

Year



A review of recent trends in mortality in England 

 

63 

The Government’s mandate to NHS England in 2015 included an agreed ambition that 

two-thirds of the estimated number of people with dementia in England should have a 

diagnosis.[59] 

 

Efforts to increase diagnoses of dementia will have led to dementia being recorded 

more frequently on the death certificate. Prior to the introduction of these incentives, 

however, there is evidence that recording of dementia on death certificates was 

increasing. A study which tracked a group of older people was able to identify those 

who had a dementia diagnosis and then obtain death certificates when members of the 

study died.[60] In 2001-04, only 30% of those with a dementia diagnosis had dementia 

recorded on their death certificates. By 2009-12 this had increased to 47% and in 2013-

16 it was 62%.  

 

This increase in the propensity to record dementia on death certificates, has contributed 

to the increase in the mortality rate from dementia seen in England. This change will 

have inevitably led to a decrease in the death rates from other underlying causes 

(Figures 3C and 3D), although it is impossible to quantify this.  

 

For example, while the mortality rate from dementia has been increasing, the rate for 

deaths from flu and pneumonia has been falling. PHE analysis of death certificates 

mentioning flu and pneumonia shows that 15.5% of them had flu or pneumonia as the 

only cause in 2001, compared with 5.6% in 2016. The corresponding figures for 

dementia are 6.7% in 2001 and 14.0% in 2016. This indicates that there has been a 

decrease in the likelihood of flu or pneumonia being the only cause mentioned, and a 

corresponding increase for dementia.  

 

In addition, examination by PHE of death certificates that are coded with dementia as 

the underlying cause, shows that 21% mentioned flu or pneumonia in the first position of 

the certificate in 2016. Therefore, it seems likely that there has been a shift in 

certification practice, meaning that dementia is now more likely to be recorded on the 

death certificate instead of, or as well as, flu or pneumonia. If dementia is recorded as 

well as flu or pneumonia, then coding rules determine that dementia is more likely to be 

selected as the underlying cause of death.  

 

In the winters of 2016/17 and 2017/18, when the dominant flu virus was influenza 

A(H3N2), known to affect older people in particular, there were 40% and 54% more 

deaths respectively from dementia compared with non-winter months.[30] The reasons 

for this may be related to the greater vulnerability of people with these conditions to 

respiratory diseases, difficulties with self-care, and falls, all of which may have greater 

impact in winter months.[32, 61, 62] 

 

In summary, the increase in mortality rates from dementia is most likely due to changes 

in diagnostic and recording practices, but not coding practices. However, as mentioned 
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previously, the ageing population indicates there are likely to be more people living with 

dementia and other conditions who are therefore vulnerable to the effects of flu and 

other winter risk factors.  

 

Reduction in improvement in cardiovascular disease mortality rates 

Heart disease and stroke (cardiovascular diseases) are leading causes of death for both 

sexes, and so any change in trend for these is very likely to impact on the trend in 

overall mortality rates and life expectancy.    

 

The analysis presented in Section 3 of this report shows that heart disease mortality 

rates have declined since 2001 for both sexes. But the level of improvement was much 

lower between 2011 and 2016. Mortality rates for stroke have followed a similar pattern. 

 

These rates are for all ages, but age–specific analysis suggests that the slowing in 

improvement may have started earlier at younger ages.  A study of heart disease 

deaths in England and Wales between 1984 and 2004 found that falls in mortality rates 

seemed to be slowing for both sexes aged 45–54.[63]  

 

Evidence from the Global Burden of Disease (GBD) study shows that this slowdown in 

improvement in cardiovascular diseases is not restricted to England.[64] Figure 5M 

shows data from the GBD study from 1990 to 2016.  England, shown by the red dot, is 

compared with an international peer group of 22 countries.23,24 The median value for 

those countries is shown by the horizontal line in the box plot, with the box presenting 

the interquartile range for the 22 countries. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                            
 
 
23 Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, 
Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, United States, plus Northern Ireland, Wales and 
Scotland. 
24 The mortality rates presented here from the GBD study are not comparable with the cause-specific rates 
included in Section 3 of this report. For more information on the GBD estimates please see the Definitions section.  
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Figure 5M: age-standardised mortality rate trends for cardiovascular disease for 

England and 22 peer countries, 1990 to 2016 

 

        
 
Source: Global Burden of Disease, 2016 
 

The slowdown in the rate of decline is similar across the peer group for cardiovascular 

disease, as well as ischaemic heart disease, the single biggest contributor to 

cardiovascular mortality.25 However, for both of these, England was above the median 

value in the early 1990s but in recent years has been towards the bottom of the 

interquartile range, indicating that improvement in England has been faster than in the 

group of peer countries.   

 

It is estimated that more than 58% of the rapid decline in heart disease in England and 

Wales between 1981 and 2000 was attributed to reductions in major risk factors, and 

42% to medical therapies.[65] The biggest impact was from reduced smoking 

prevalence, but reduced prevalence of high cholesterol and high blood pressure also 

contributed. The decrease was partially offset by increasing prevalence of diabetes, 

obesity and physical inactivity.  

                                            
 
 
25 Ischaemic heart disease is also commonly referred to as ‘coronary heart disease’ or just ‘heart disease’. The 
latter term is used throughout the rest of this report.     
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A later analysis covered the period 2000 to 2007, a period when a number of population 

wide initiatives were introduced to improve cardiovascular disease outcomes.[66] 

During this period, approximately half the fall in cardiovascular disease mortality was 

found to be attributable to improved treatment uptake. Reductions in risk factors 

explained a third of the fall, with the biggest contribution from reductions in blood 

pressure. Although other risk factors, such as smoking and cholesterol, reduced, there 

was an increase in the prevalence of obesity and diabetes. 

 

In the USA, the rate of decline in mortality rates for cardiovascular disease has been 

described as slowing down dramatically between 2011 and 2014.[67] This has been 

linked to rapidly increasing prevalence of obesity and diabetes.[68, 69] Analysis from 

the United States in 2005 predicted that the effect of increasing obesity would mean that 

the steady rise in life expectancy could soon come to an end there.[68]   

 

Some risk factors for cardiovascular disease have improved in England in recent years. 

Smoking prevalence has decreased: in 2017, 14.9% of adults still smoked, a reduction 

from 19.9% in 2010.[16] Prevalence of high blood pressure has also reduced from 

30.2% in 2010 to 28.3% in 2016.[16]  There has also been an overall reduction in 

average total cholesterol in the population between 2003 and 2016, although there have 

been some fluctuations over time.[16]    

 

However, in 2003, 22.6% of adults were obese and there has been a general upward 

trend since then, but with some fluctuations. In 2016 in England, 26.2% of adults were 

obese.[70] The prevalence of diabetes in England has also increased over the last 20 

years. The Health Survey for England recorded an increase in the prevalence of self-

reported ‘doctor diagnosed’ diabetes between 1994 and 2016, from 2.4% to 6.9%.[70]   

        

It remains challenging, from routine data analysis, to determine the overall effect of 

changing risk factors on trends in cardiovascular disease mortality. However, it is clear 

from this analysis that further examination of the causes of the change in the trend in 

cardiovascular disease mortality will shed further light on the reasons for the slowdown 

in improvement overall.  

 

Widening health inequalities 

In Section 3, analysis of trends in life expectancy by level of deprivation shows that 

since 2010-12 there has been a slowdown in life expectancy improvement across all 

deprivation deciles areas. However, between 2010-12 and 2014-16, life expectancy in 

the more deprived areas in England increased more slowly than in the least deprived 

areas. In addition, female life expectancy in the most deprived decile areas has 

decreased since 2010-12 and inequality in life expectancy has increased. Inequality in 

male life expectancy has fluctuated over time, but increased since 2011-13.  
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This analysis indicates that whatever is causing the reduction in the rate of 

improvement, it is affecting the most deprived areas more than the least deprived areas, 

and that widening health inequalities has exacerbated the slowdown in improvement. 

 

Health and social care funding 

Some papers have reported on the relationship between reductions in government 

funding for health and social care and slowing mortality improvements or recent 

increases in deaths in winter periods. Much of this observational analysis focuses on 

providing an association, within England as a whole, between trends in funding and 

changes in mortality, often by ruling out other factors first.[4, 71] Suggestions for how 

funding constraints may have influenced mortality rates include through inadequate 

nursing provision, particularly in care homes,[72] and delayed discharges from 

hospital.[73]  

 

Responses to these papers have noted that they may not have fully taken other factors 

into account (such as what has happened in other countries)[74] and have queried the 

methods used and interpretation of results.[75-78]  

 

Analysis by local authorities has found no geographical pattern to changes in mortality 

and no association with deprivation.[72, 79] This reflects the analysis presented in 

Section 3 of this report which showed no obvious geographical pattern in the local 

authorities which have seen a recent fall in life expectancy. An association between 

rising mortality in those aged 85 and over with local authority reductions in spending on 

income support for poor pensioners and social care has been observed, [80] though this 

analysis could not investigate these relationships at an individual level and did not fully 

standardise for differences in the age structure of the population of local authorities 

above age 85.       

 
Data from the Institute of Fiscal Studies indicates that increases in public expenditure 

on health reduced around the same period as the change in the trend in mortality. The 

period between 2009–10 and 2014–15 “….saw historically slow increases in UK public 

spending on health, averaging 1.1% per year.” For social care, the IFS has reported 

real-term public spending “….by English local authorities fell by 1.0% between 2009–10 

and 2015–16. Within this, spending on adult social care fell by 6.4%, during a period 

when the population aged 65 and above grew by 15.6%.”[81]  

 

Examination of international evidence may help to further understand the patterns in 

England and the UK. The results from one study looking at the relationship between 

change in life expectancy and government spending as a percentage of Gross 

Domestic Product (GDP) across western European countries between 2011 and 2015 

were inconclusive.[82] In addition, this analysis only considered change between 2011 

and 2015, and in the latter year life expectancy fell by varying degrees in most 
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European countries. If different periods were analysed the results would likely be 

different. Further research is clearly needed to examine relationships between 

government spending and mortality across different countries.   
 

Data from the Organisation for Economic Co-operation and Development (OECD) 

shows that growth in health spending slowed markedly in almost all OECD countries 

following the financial crisis in 2008, but evidence for the impact of economic downturns 

on mortality is inconclusive on whether or not it leads to poorer outcomes.[83]  

 

The papers which have looked at the relationship between government spending, or 

health and social care provision, have shown an association with mortality but there is 

currently limited evidence on any potential causal mechanisms. The analysis that is 

possible using routine data sources to determine the role of changes in government 

spending is rather limited, but we have shown in this report that those who have been 

most affected by the change in trend in mortality are those with the least resources – 

those living in deprived decile areas – which could indicate a role for government 

spending. 

 

Recent mortality trends thus need to be seen in the context of increased demand for 

health and social care services through an ageing population, during a period of 

changing trends in government expenditure. Having an increasingly ageing population 

will put greater pressure on health and social care “but issues will only arise if these 

services are underfunded or operate inefficiently.” [73] 

 
Changes in migration patterns  

The number of people moving to live in the UK has been greater than the number 

emigrating since the mid-1990s, but migration patterns have not been consistent over 

time. It is possible that these changes have had some influence on recent mortality 

trends.     

 

There was a large increase in migrants from outside the EU in the late 1990s but 

numbers have fluctuated since 2004. There was a  large increase in migration by EU 

nationals from 2004 onwards (Figure 5O), much of which was from the 8 countries in 

central and eastern Europe, and the Baltic states, which joined the EU in May 2004. 

Bulgaria and Romania joined the EU in 2007, but nationals of these countries could not 

work in the UK without a work permit until 2014, when there was another stepped 

increase in the number of EU migrants (Figure 5O).  

 

Migration patterns could affect mortality rates in a number of ways, such as through a 

reduction in the number of ‘healthy migrants’ moving to England, or an increase in 

migration from people whose country of origin has higher mortality rates than England.  
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Such effects have been observed in other countries. An Australian study, for example, 

found that a substantial increase in life expectancy in the latter part of the 20th Century 

could be partly attributed to immigration from countries with low mortality in the decades 

after World War 2, and concluded that ongoing migration would continue to have a 

beneficial effect upon future Australian life expectancy.[84] 

 

Figure 3L shows that people born in most non-EU countries had lower premature 

mortality for both sexes than the England average in 2011-13, and migration from non-

EU countries has fluctuated since 2004.  

 

Premature mortality for males who died in England but who were born in Poland and the 

other EU accession countries was significantly higher than the average for England in 

2011 to 2013 (Figure 3L). This may reflect lower male life expectancy in these 

countries, eg male life expectancy in Poland is over 5 years lower than in the UK 

(Figure 4B).          

 
Figure 5O: immigration to the UK by nationality (thousands)26 
   

 
 
Source: Migration Statistics: House of Commons Library briefing paper Number SN06077, 23 February 2018 

 

It is possible that the changes in migration patterns have had some influence on recent 

mortality trends, however, the timing of these changes does not necessarily coincide 

with changes in mortality. In addition, the mortality patterns in Figure 3L indicate that the 

mortality rates for males and females born in EU accession countries are quite different. 

                                            
 
 
26 ONS issued adjusted figures for 2016 to account for a possible anomaly resulting from an inconsistency in 

sampling, relative to previous years. See Section 2.4 of Migration Statistics: House of Commons Library briefing 
paper Number SN06077, 23 February 2018 for further details.  
 

https://researchbriefings.parliament.uk/ResearchBriefing/Summary/SN06077
https://researchbriefings.parliament.uk/ResearchBriefing/Summary/SN06077
https://researchbriefings.parliament.uk/ResearchBriefing/Summary/SN06077
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Further detailed investigation would be required to determine the impact of changes in 

migration patterns on overall mortality rates. However, it is likely that the impact would 

be quite small as, for example, deaths of migrants from EU accession countries 

accounted for only 0.8% of the total number of deaths in England in 2017.  

 
Other factors that should be considered 

Other explanations have been suggested in the literature for the increase in deaths in 

some recent winters, and for the slowdown in improvement in mortality since 2010.  

 

One of these factors is the possibility that, as a population, we are reaching the limit of 

our lifespan. This suggestion has been rejected by many commentators, [71,85] and 

this report already demonstrates that there are many countries with higher life 

expectancy than the UK.  

 

In addition, a recent report by the ONS noted that although life expectancy in Japan is 

higher than the UK, male life expectancy in Japan increased at a rate of 16.2 weeks per 

year between 2011 and 2016, compared with 4.2 in the UK.[24] The corresponding 

figures for females are 13.3 and 1.2 weeks per year respectively. The suggestion that 

we are reaching the upper limits of longevity therefore seems implausible, but this has 

not been examined in detail in this report.  

 

Cohort effects (sometimes referred to as “generation effects”) are factors that may affect 

people born or experiencing a situation at a particular time. These effects can be short-

lived or have long-term consequences on the health outcomes of the population within 

the cohort.  

 

There are theories suggesting that the cohort of people who survived the Spanish flu 

epidemic of 1918 shared characteristics which influenced mortality in later life.[86, 87]  

In Scotland, it has been suggested that a rise in suicide in the 1990s was due to cohort 

effects among those born in the 1960s and 1970s.[88] In addition, it has been 

suggested that people born in the UK between 1925 and 1945 (centred on the 

generation born in 1931) have experienced more rapid improvement in mortality than 

generations born either side of this period.[89]  

  

The greatest percentage improvements in mortality rates in the 1970s were experienced 

by people then in their 40s and therefore born in the 1930s. The greatest improvement 

around the year 1980 was by people in their 50s, around 1990 by people in their 60s 

and around 2000 by people in their late 60s or early 70s - the same birth cohort.[89]  

This report shows that the greatest average annual percentage improvement in 

mortality rates between 2011 and 2016 (excluding children under age 10) was in people 

aged 70-74 – born in the late 1930s and early 1940s (Table 3A). 
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The historical trend in smoking prevalence by cohort is one factor that could be 

determining these trends. Cigarette consumption as measured by the average number 

of cigarettes smoked per day among males in Britain climbed steadily during the period 

1900 to 1940, stayed constant from 1940 to 1960 and fell steadily during the 1960s, 

1970s and 1980s. Among females the peak of consumption was much later, in the late 

1960s, following which it began to fall. At its peak, female cigarette consumption was 

still less than half that of males, but current smoking prevalence among the sexes is 

more similar. [89] In addition to this, smoking prevalence varies by birth cohort, and 

those in the 1931 to 1935 cohort are less likely to have ever smoked than those born in 

previous cohorts, but are more likely than subsequent cohorts.[90]  

 

In this analysis of routine data sources it has not been possible to examine these and 

other cohort effects further. A  more detailed review of the literature may be beneficial to 

further determine whether cohort factors have influenced the slowdown in improvement. 

As the slowdown has affected most age groups to some extent, the role of cohort 

factors may, however, be limited. 
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Section 6: Summary, conclusions and 

further work 

Main findings 

After decades of progress, since 2011 improvement in age-standardised mortality rates 

and life expectancy has slowed down considerably, for both males and females. For 

some age groups, and for some parts of England, improvement has stopped altogether.  

 

Inequality in life expectancy has widened, and since 2010-12  improvement in life 

expectancy has been slower in the more deprived areas than the less deprived areas of 

England. In addition, female life expectancy in the most deprived decile areas has 

actually decreased. Therefore, the causes of the slowdown in improvement are having 

the greatest impact in the more deprived areas.  

 

This slowdown in improvement has been seen in the other countries of the UK, and in 

other large European Union (EU) countries. However, among the large EU countries, 

the UK has had the slowest rate of improvement since 2011.  

 

There was a large increase in the number of deaths in the winters of 2014/15, 2016/17 

and 2017/18. These increases were also seen across many other European countries 

and coincided, over these three seasons, with circulation of influenza A(H3N2) subtype, 

known to predominantly affect older people. Analysis of 2015 data also shows that 

hospital admissions for influenza (or ‘flu’) increased at the time of the mortality increase.  

 

There has been a substantial shift in the age structure of the population in recent 

decades: the number and proportion of people at older ages has increased. This 

indicates that there are likely to be more people living with dementia and other long-

term conditions that may make them particularly vulnerable to the effects of flu and 

other winter risk factors, and who may be particularly reliant on health and social care 

services. 

 

The size and frequency of recent winter peaks in mortality, determined by the intensity 

and dominant type of influenza circulating, flu vaccine uptake and effectiveness, and 

which is sometimes exacerbated by cold weather, has contributed to the fluctuations in 

the annual age-standardised rates and the slowdown in improvement. However, 

improvement in mortality rates for the non-winter months has also slowed in recent 

years. 

 

Reductions in mortality from heart disease and stroke, which are leading causes of 

death, have historically driven improvements in life expectancy. A slowdown in 
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improvement in mortality rates from these causes has therefore had a large impact on 

the trend in life expectancy. This slowdown has also been seen across many other 

countries.  

 

While influenza, heart disease and stroke have determined the trend in mortality rates in 

older adults, other causes of death have influenced the trend in younger people. 

Mortality rates among younger adults made almost no positive contribution to trends in 

life expectancy between 2011 and 2016. The cause of death that had the biggest 

negative impact was accidental poisoning, with a large proportion due to drug misuse.  
 

Conclusions and further work 

The main findings suggest that the overall slowdown in improvement is due to factors 

operating across a wide range of age groups, geographies and causes of death. It has 

also been seen, to some extent, in many other countries. This slowdown is unlikely to 

be caused by problems with the data or methods of analysis used to monitor the trend. 

It is not possible, however, to attribute the recent slowdown in improvement to any 

single cause and it is likely that a number of factors, operating simultaneously, need to 

be addressed. 

  

The analysis by cause of death shows the importance of stepping up efforts to reduce 

the risk of heart disease and stroke by addressing the underlying wider determinants of 

health and by reducing risk factors such as smoking, high blood pressure and obesity. 

Addressing the increase in deaths due to accidental poisoning in younger age groups is 

also important. Further research focused on these specific causes of death, including 

further examination of potential cohort factors, could aid understanding of the trends 

seen.  

 

Other authors have reported an association between trends in mortality and changes in 

public spending, and health and social care provision. Further work would be required to 

understand any potential causal mechanisms which may be operating between changes 

in health and social care provision and trends in mortality within England and across 

different countries.  

 

The increase in numbers of deaths in some winters, and the analysis by deprivation, 

highlight the need to support the most vulnerable in society, particularly older people, to 

minimise the impact of poverty and extremes of temperature, and diseases such as 

dementia and influenza. Recent evidence of reduced flu vaccine effectiveness in older 

people has led to changes in the type of vaccine offered to this group. Additional 

research could focus on understanding the interactions between these factors and 

suggest actions to address widening health inequality. 
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Section 7: Definitions 

Age-standardised mortality rates 

Age-standardised rates adjust for differences in the age structure of populations and 

allow comparisons to be made between geographical areas and through time, allowing 

identification of any underlying change in mortality rates. The direct method uses the 

age-standardised rate for a particular condition which would have occurred if the 

observed age-specific rates for the condition had applied in a given standard population. 

The standard used throughout this report is the European Standard Population 2013.     

 

Deprivation deciles 

Deprivation deciles have been constructed using Index of Multiple Deprivation scores at 

lower super output area (LSOA) level.  

 

LSOAs are small geographic areas produced by ONS to enable reporting of small area 

statistics in England and Wales. There are 32,844 LSOAs in England, each having a 

population of approximately 1,500. LSOAs within England were ranked from most to 

least deprived and then divided into ten categories (deciles) with approximately equal 

numbers of LSOAs in each.  

 

From 2010-12 onwards, deciles were defined using Index of Multiple Deprivation 2015 

(IMD2015) scores from the English Indices of Deprivation 2015, released by the Ministry 

of Housing, Communities & Local Government. For periods before 2010-12, the Index 

of Multiple Deprivation scores were from the English Indices of Deprivation 2010.    

 

Since the total number of LSOAs in England is not exactly divisible by ten, the ‘extra’ 

LSOAs were allocated to deprivation deciles using a systematic method outlined in the 

PHOF overarching indicators technical user guide.  

 

Excess Winter Deaths (EWD) Office for National Statistics  

The ONS method defines the winter period as December to March, and compares the 

number of deaths that occurred in this winter period with the average number of deaths 

occurring in the preceding August to November and the following April to July. 

The calculation for EWD is winter deaths minus average non winter deaths. 

 

This measure makes no adjustment for the age structure of the population and so the 

ageing population is not taken into account in these estimates, but age-specific figures 

are released by ONS for the age groups 0-64, 65-74, 75-84 and 85+. 

 

https://www.gov.uk/government/statistics/english-indices-of-deprivation-2015
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2010
https://fingertips.phe.org.uk/documents/PHOF_Overarching_user_guide_Feb_2018_updated%20FINAL.pdf
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Global Burden of Disease 

The Global Burden of Disease study (GBD) collects data from over 80,000 data sources 

from countries across the world. These are used as inputs for the GBD modelling 

methodology to produce comparative estimates of death and disability. 

 

The mortality rates for cardiovascular diseases included in Figure 5M of this review are 

quite different to the rates for heart disease and stroke presented earlier in Figure 3C. 

The reasons for this are largely due to reclassification of various underlying causes of 

death by the GBD study. For heart disease, the GBD estimates include some deaths 

with conditions which were ill-defined at death registration (deaths with an ‘R’ code in 

the International Classification of Diseases) and also some deaths where the underlying 

cause was heart failure.  

Deaths from stroke in the GBD similarly also include some redistribution of deaths from 

causes that were ill-defined, and it also moves some deaths from dementia to stroke.  

 

Gradient analysis  

The estimates of average annual absolute change over time were calculated by 

estimating gradients in mortality rates (or life expectancy) for different periods. These 

take account of the mortality rate in every year in the period (not just the first and last 

years).  

 

The gradients were estimated using a linear regression approach to best fit a line to the 

time points in each period. This was done using the SLOPE function in Excel 2010, with 

results also replicated in STATA version 2013.       

 

As some mortality rates have decreased relatively rapidly in recent decades, this could 

have led to differences between relative and absolute changes over time. To test the 

validity of the gradient results, they were first calculated using actual mortality rates and 

life expectancy estimates. These were then log transformed and new gradients were 

calculated using the transformed data, which provided a measure of the relative rate of 

change. The results for absolute and relative change over time proved generally 

consistent, ie for both of them the level of improvement was markedly lower in the most 

recent time period compared with earlier periods. Only the results for absolute change 

over time have been included in this review.           

 

ICD-10 coding changes   

ONS uses software to automate the translation of cause of death information on death 

certificates from text to International Classification of Diseases Tenth Revision (ICD-10) 

codes. In January 2011, ONS adopted a new version of the coding software which 

incorporated updates to ICD-10, including codes for new conditions (such as swine flu) 

and changes to the rules used to select the underlying cause of death. In January 2014, 

ONS changed the coding software to a package developed for use across the EU.  
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Both of these changes had an impact on cause of death information, but this impact 

can, in general, be quantified and adjusted for. PHE has provided guidance for both 

coding changes in technical guides available from the Technical Guidance section of 

the Public Health Outcomes Framework.   

 

Life expectancy definition 

Life expectancy at birth is the average number of years that would be lived by babies 

born in a given time period if mortality rates at each age remain constant. Similarly, life 

expectancy at age 65 is the average number of remaining years of life that a man or 

woman aged 65 will have if mortality rates at each age over 65 remain constant. This 

‘period’ life expectancy doesn’t take into account how mortality rates might change in 

the future.27 

 

In practice, life expectancy is used as a summary measure of mortality which takes into 

account changes in the size and age structure of the population. It is therefore an 

alternative summary measure to age-standardised mortality rates, and both are looked 

at in this review. Where one is analysed instead of the other, this is often due to the type 

of data being available rather than a preference for one measure over the other. The 

two measures are linked and generally when mortality rates increase then life 

expectancy will fall, and vice versa. 
 

Life expectancy decomposition method and interpretation for age and cause of 

death 

The contribution of different age bands or causes of death to changes in life expectancy 

over time (due to changes in age or cause specific death rates) can be calculated using 

a method of ‘life expectancy decomposition’. In this report, the Arriaga III method has 

been used, as described by Ponnapalli.[19]  The method is based on a life table divided 

into 5-year age groups. The contributions of each age group are then distributed into 

causes of death using a method described by Preston and others.[20] Contributions are 

distributed proportionately according to the difference in mortality between time periods 

by cause of death within each age group. 

 

Contributions to changes in life expectancy over time show the amount that life 

expectancy has increased in the later time period due to changes in the mortality rate 

since the earlier time period in a given age group or cause of death, assuming all other 

rates remained constant. Contributions that increased life expectancy (that is, where 

mortality rate has reduced over time) have a positive value, while contributions that 

offset the life expectancy increase (that is, where mortality rate has increased over time) 

have a negative value. 

                                            
 
 
27 See the ONS Guide to: Life Expectancy in the United Kingdom for more information.  

https://fingertips.phe.org.uk/profile/guidance
https://www.ons.gov.uk/file?uri=/peoplepopulationandcommunity/birthsdeathsandmarriages/lifeexpectancies/methodologies/demography/lifeexpectancyguidetcm77260545.pdf
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The same decomposition method can also be used to assess the contribution of 

different age bands or causes of death to differences (or the gap) between areas with 

different levels of deprivation. 

 

Contributions to the gap show the amount that life expectancy would increase in the 

most deprived area if its mortality rate for a given age group or cause of death was 

changed to that of the least deprived area, assuming all other rates remained constant. 

Contributions that widen the inequality gap (that is, where mortality rate is higher in the 

most deprived area) are represented with a positive value, while contributions that offset 

the gap (that is, where mortality rate is higher in the least deprived area) are 

represented with a negative value. 

 

Life expectancy - sources of data 

Every year ONS produces a set of National Life Tables for the UK and its constituent 

countries.   As these are based on 3-year rolling averages of data, they have not been 

used within this review, which has looked instead at recent changes for single calendar 

years.  

 

For years up to and including 2016, these have been sourced from the ONS 2016 

based past and projected data from period and cohort life tables. For the UK, and each 

constituent country, ONS produces a set of life expectancy projections up to 2066 

based on different scenarios of what may happen to mortality rates in the future. For this 

review, however, only results up to 2016 have been used, which are based on historical 

mortality rates. Only period life expectancies have been used, which make no 

assumptions about future changes to mortality rates.  

 

For 2017, the national estimates were kindly provided by ONS as an ad-hoc release.  

The life expectancy estimates for local authorities were taken from the ONS release of 

estimates for local areas in the UK. This release includes figures for regions, but as 

these were based on data for 3-years, the regional estimates in this report were 

calculated by PHE using mortality data supplied by ONS, and published mid-year 

population estimates. Similarly, estimates for deprivation deciles were calculated by 

PHE.             

 

Life expectancy estimates for EU countries were taken from the Eurostat database.  

These different sources do not all use a consistent method and so are not all directly 

comparable. For example, the estimates for England and other countries of the UK from 

ONS are based on a ‘complete’ life table calculated with age specific rates by single 

year of age from 0 to 100+. The results for local authorities are based on an ‘abridged’ 

life table calculated with death rates in 5-year age groups up to age 90+, while the 

Eurostat results are also based on an abridged life table but with an upper age band of 

85+.         

 

https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/lifeexpectancies/bulletins/nationallifetablesunitedkingdom/previousReleases
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/lifeexpectancies/bulletins/pastandprojecteddatafromtheperiodandcohortlifetables/2016baseduk1981to2066
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/lifeexpectancies/adhocs/0091452017singleyearnationallifetables
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/healthandlifeexpectancies/datasets/lifeexpectancyatbirthandatage65bylocalareasuk
https://ec.europa.eu/eurostat/web/population-demography-migration-projections/deaths-life-expectancy-data/database
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Standardised mortality ratios by country of birth 

Information on country of birth is collected when deaths are registered, but robust data 

on the numbers of people living in England who were born in other countries is only 

collected by age and sex in the decennial census. PHE has used these data to look at 

levels of mortality by country of birth in 2011-13. For further details of the method used, 

and the countries included in each of the groups shown in Figure 3L, see the 

methodology section in PHE’s 2017 report on health equity in England. 

 
Slope index of inequality 

The slope index of inequality (SII) is a measure of the social gradient in an indicator and 

shows how much the indicator varies with deprivation (by deprivation decile). It takes 

account of inequalities across the whole range of deprivation within England and 

summarises this into a single number. The SII represents the absolute difference in the 

indicator across the social gradient from most to least deprived. A detailed description of 

the methodology used to calculate the SII can be found in the PHOF overarching 

indicators technical user guide. 

 

Sources of mortality data  

Where possible in this review, links to published sources of mortality rates have been 

included. However, some analysis has been undertaken by PHE using mortality data 

supplied by ONS. These results are included in the accompanying data pack.        
 

Underlying cause of death  

The World Health Organization defines the underlying cause of death as “the disease or 

injury which initiated the train of morbid events leading directly to death, or the 

circumstances of the accident or violence which produced the fatal injury”, in 

accordance with the rules of the International Classification of Diseases. 

 

https://www.gov.uk/government/publications/health-equity-in-england
https://fingertips.phe.org.uk/documents/PHOF_Overarching_user_guide_Feb_2018_updated%20FINAL.pdf
https://fingertips.phe.org.uk/documents/PHOF_Overarching_user_guide_Feb_2018_updated%20FINAL.pdf
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