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Foreword

To plan well, the NHS and public services more widely must have as clear a sight as
possible of the pressures and opportunities ahead.

One obvious pressure is demographic change and the resulting demand on public
services due to ill health. Between 2018 and 2028, the number of people aged 75-84
years in England is projected to increase by a third, and those aged 85 years and older
by more than a fifth. The number of people aged 75 years and older living alone over
this decade is projected to increase by 461,000 — around the size of the city of Bristol.

Given its importance, it is surprising there hasn’t been more analysis of future levels
of iliness in the population and their impact. This report by the Heath Foundation’s
REAL Centre does just that. Now, for the first time, we have an idea of the scale of
demand on health services.

The analysis uses novel data linkage and modelling, in partnership with the University
of Liverpool, to show how levels and types of ill health in the population are

expected to change between now and 2040 as well as the likely impact on the use of
NHS services.

The report finds that fourfifths of the total rise in population morbidity to 2040 will

be due to the increase in the number of older people, rather than an expansion of
morbidity. AlImost 1 in 5 of the population are projected to be living with major iliness
by then, an increase of more than a third. By comparison, the working age population
is projected to increase by only 4% — this population group will be responsible for
generating the bulk of government revenues used to fund public services including
the NHS.

The analysis is an innovative addition to existing literature. Later this year, further
work will project the impact of socioeconomic inequality on changing trends in
morbidity, demography and intensity of care use. And there’s more to follow.

Only with a clear sight of future pressures on the NHS can policymakers improve and
sustain its mission to the public — providing free at the point of use, comprehensive
care. This report makes a unique and much needed contribution and its findings
have profound implications for other public services, the labour market and

pensions policy.

Dr Jennifer Dixon CBE
Chief Executive,
The Health Foundation
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Executive summary

How might patterns of ill health change because of our growing and ageing
population? And what are the likely implications for health care services? This
report explores these questions and projects future levels of illness in England’s
population over the next 20 years. Although we have known for some time that an
ageing population will mean an increase in demand for health services, this report
gives us a better idea of the scale.

Our changing population

The UK population has grown by around a half over the past century, while life
expectancy has increased by more than 20 years. Although improvements have
slowed in the most recent decade, longer lives are to be celebrated and, in many
ways, capture the social and economic progress society has made. But these
changes have also brought with them increased demand for health care services.
In 2019/20, spending on health in the UK was about 12 times its level in 1949/50 in
real terms. By 2019 almost £1 in every £5 of government spending was devoted to
health care.”

The amount and pattern of ill health is an important factor in shaping our future
prosperity and demand for NHS services. Patterns of death and disability have
steadily shifted over time, with sustained reductions in mortality from injury and
communicable diseases. Consequently, an increasing proportion of the demand
on modern health systems is from long-term conditions — such as heart disease,
dementia and diabetes — that affect the quality and length of people’s lives and can
be managed with treatment and support, but generally cannot be cured. People
living with multiple conditions tend to make more use of health care services,

live in pain and discomfort and are at greater risk of developing further iliness

and dying.

Our main findings

. Life expectancy for people living in England is expected to increase further
over the next 20 years, but the average age at which people are expected to
be living with major illness is projected to remain constant at 70 years.

. The amount of time people are projected to live with major illness is
expected to increase from 11.2 years in 2019 to 12.6 years in 2040.

* https://ifs.org.uk/taxlab/taxlab-key-questions/what-does-government-spend-money
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. The number of people living with major iliness is projected to increase by
2.5 million by 2040, more than a third. This implies a shift in the share of
the adult population living with major iliness, from almost 1 in 6 in 2019
(6.7 million) to almost 1 in 5 in 2040 (9.1 million). Most of the increase in
people living with major iliness is among those aged 70 years and older.

. The number of people aged 20-69 years with major illness increased by
over a quarter from 2.4 to 3 million in the decade preceding the COVID-19
pandemic.

. The number of people living with major iliness in England is projected

to increase by over a third (37%). But the number of 20-69-year-olds
(approximately the working age population) is projected to grow by just 4%.
This is the group that generates the bulk of government revenues, which are
used across all areas of government spending including the NHS.

Our findings matter because anticipating and planning for changes in demand

for health care services over the coming decades is vital for policymaking.
Investments in health care delivery must often be made years in advance: the
workforce requires training, physical infrastructure needs to be built and capital
requires careful investment. In addition, these projected changes in ill health have
implications that extend far beyond the NHS. They are important for planning other
public services, the labour market and pensions policy.

How we project ill health over the next
two decades

In this analysis, we aim to inform the debates and decision making about the future
need for health care by projecting levels of iliness in England’s adult population

up to 2040. To measure ill health we look at 20 health conditions that account for
65% of the burden of iliness in England.” These conditions comprise the Cambridge
Multimorbidity Score (CMS), a useful metric for comparing different combinations
of long-term conditions, which have very different impacts on quality of life and
demand for health services. The CMS assigns a weight to different ilinesses based
on their impact on the health care system and individuals’ life expectancy. These
scores range from 0.08 for hypertension to 1.563 for cancer and 2.50 for dementia.

We split the population into three groups: those with no diagnosed illness; those
with some illness (any of the 20 conditions); and those with ‘major iliness’, that is,
either a single or combination of conditions that total a CMS of greater than 1.5."We
use diagnosed illness rather than self-reported health in this analysis because we

* The CMS conditions comprise 65% of all disability-adjusted life years (DALY) and 73% of those due to
chronic illness in England in 2019 as per the Global Burden of Disease (Institute for Health Metrics and
Evaluation (IHME), 2019).

T In 2019 for those aged 30 years and older in England with any illness (CMS greater than 0), nearly a third
of all individuals had a score greater than 1.5 (70th percentile). The mean score was 1.2 and the median
score was 0.8.
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are interested in different forms of morbidity and our primary aim is to understand
the potential impact on health care demand. Self-reported health, while useful
under other circumstances, is subjective, reflecting a combination of iliness levels,
expectations of wellbeing and the impact of treatment.

To project patterns of ill health over the next two decades we use an

epidemiological model that is based on existing evidence and the impact of key risk
factors — such as smoking, alcohol, obesity, diet and exercise — on rates of illness by
age and other characteristics. In our analysis we focus on adults — patterns of illness
in childhood and young adulthood are important but beyond the scope of this work.

Overall, our analysis has several limitations. It is based on current evidence on

the incidence of iliness but there are significant gaps in this evidence. Crucially,

our projections assume the impact of each of the 20 illnesses on services and
individuals in 20 years’ time will be the same as in 2019. The projections we provide
are a base case, designed to give an informed assessment of what could happen in
the future based on current data and trends (see Box 1, p 19 for further detail on
our limitations). They are not forecasts of the future. The value of projections is to
support policymakers to both better prepare for the future and to act where policy
change could lead to better outcomes.

People are living longer but with
major iliness

In the past century, life expectancy in England has improved by over 20 years.

This, combined with low birth rates since the early 1970s, has instigated a large
demographic shift in the population. Between 2019 and 2040, the population is
projected to grow by 3.5 million, with almost all of the increase among people aged
70 years and older (3.3 million).

In addition to this demographic shift, the average number of years people spend
living with major illness is projected to increase. This is because, although the age
at which people are expected to be living with major iliness is projected to stay the
same, life expectancy is projected to increase. This means, on average, people are
expected to live longer with illness.

Figure E1 shows how the age at which people are expected to be living with any
illness or major iliness, and overall life expectancy, changed between 2010 and
2019. It then projects illness and life expectancy to 2040 given changes in the
population’s age profile and trends in the key risk factors of ill health. Between 2010
and 2019 the age at which people were expected to be living with major illness
remained constant at around 70 years. At the same time, average life expectancy
increased by just over a year (from 80.6 years in 2010 to 81.7 years by 2019). As a
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result, people are spending 1.3 more years on average living with major illness in
England compared with 2010. There has also been a reduction in the age at which
people can expect to be living with at least one diagnosed illness.”

The trend of people living longer but with major illness is projected to continue
over the next 20 years. Projecting to 2040, life expectancy is expected to extend
further to 83.1 years, an increase of about 8 months per decade. As the age at which
people are expected to be living with major illness is projected to remain constant,
if these trends continue the amount of time people are projected to live with major
illness will increase.

Figure E1: Average years of life people spend in different states of ill health,
England, 2010, 2019 and projected for 2040

Without illness With some illness B With major illness
70.7 years
r L \
2010 47.2 23.5 80.6 years
70.4 Iyears

2019 44.9 25.5 81.7 years
70.5 years
T TR T S
2040 , P B
(projected) * 44.1 26.4 83.1 years
0 10 20 30 40 50 60 70 80 90
Years

Source: Analysis of linked health care records and mortality data conducted by the REAL Centre and the University
of Liverpool.

Notes: The black capped bars represent uncertainty intervals. The chart shows expectancy, which is a summary measure.
In reality illness and death are distributed across all ages.

The increase in the number of years people are projected to live with major illness
comes despite some individual-level risk factors — smoking, cholesterol and blood

pressure — showing favourable trends. The health of the population is the result

of a complex mix of many moving parts, but there are two key factors driving our

projection that people will live longer with ill health.

* During this time electronic patient records have improved so it is unclear how much of the increase is
driven by better diagnosis or greater prevalence of lower levels of illness. Particularly, reported anxiety
and depression has increased rapidly since 2010.
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First, with the exception of coronary heart disease (falling) and asthma (rising),

the incidence of illness by age is projected to be more or less stable. In large

part, this reflects rising levels of obesity over recent decades, counteracting the
favourable trends in smoking, cholesterol and blood pressure. Many long-term
health conditions are associated with obesity and obesity rates almost doubled in
England between 1993 and 2019. Although we project a more muted increase in
the future, many more of the cohort of people living into old age between 2019 and
2040 will have spent prolonged periods of their life with obesity. This change brings
an accumulated increase in their risk of developing long-term illness.

The second factor is that medical advances have meant that people are living
longer lives but not, on average, spending more time in good health. Without
‘cures’ for many conditions, people are therefore living their additional years with
illness and the average person is living with more ill health.

The number of people living with major illness
is projected to increase by more than a third,
reaching almost 1 in 5 by 2040

Relatively modest changes in the overall size of England’s population are expected
over the next two decades - increasing by around 3% per decade compared with
7% from 2010 to 2019. But nearly all population growth will be among people

aged 70 years and older (3.3 million out of 3.5 million). Overall, the number of
people living with major illness is projected to grow by 2.5 million, from 6.7 million
people in 2019 to 9.1 million by 2040 — an increase of more than a third. By 2040,
almost 1 in 5 people (19%) aged 20 years and older are projected to be living with
major illness, moving from almost 1 in 6 in 2019.

The majority (80%) of the projected increase in major illness is among those aged
70 years and older. The number of people aged 20-69 years with major illness
increased by over a quarter in the decade preceding the pandemic, from 2.4 to

3 million. Our projections suggest that by 2030 this will increase again, by a sixth,
before stabilising to 2040, resulting in 3.5 million working age people living with
major illness.

The number of people living with major illness in England is projected to increase
by over a third (37%). But the number of 20-69-year-olds (approximately the
working age population) is projected to grow by just 4% — this is the group that
generates the bulk of government revenues. These revenues are used across all
areas of government spending including the NHS.
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Figure E2: The estimated number of people living with major iliness in England,
past and projected

M 20-69 yearsold M 70 years and older

10m 9.1Tm
8.1m

8m

6.7m

6m

5.3m

4m

2m

Om

2010 2019 2030 2040

Source: Analysis of linked health care records and mortality data conducted by the REAL Centre and the University
of Liverpool.

Note: The black capped bars represent uncertainty intervals. To better represent the working age population, for Figures

5 and 6 we present the estimated and projected number of people living with and without major iliness aged 20 years and
older. The model is designed to project the population aged 30 years and older. We therefore assume that the proportion
of people living with major illness aged 20-29 years is the same in 2040 as in 2019. For more detail see our modelling
working paper. Watt T, Raymond A, Rachet-Jacquet L, Head A, Kypridemos C. A microsimulation model for multimorbidity
in England. The Health Foundation; 2023 (www.health.org.uk/publications/health-in-2040).

These projections are an extension of what we saw in the decade before the
pandemic. From 2010 to 2019, the population grew by 3.6 million and we saw an
increase of 1.4 million people living with major illness — more than a 25% increase.

Conditions typically diagnosed and managed
in primary care are projected to increase at the
fastest rates

For health care planning it is also essential to understand trends within individual
conditions. We project an increase in prevalence of 19 of the 20 conditions we
looked at. The exception is coronary heart disease, which is projected to fall from
6.6% of the population aged 30 years and older in 2019 to 5.3% in 2040. This is
the result of declining smoking rates combined with wider use of more effective
preventive medication.

Figure E3 shows the projected number of diagnosed cases for the 10 conditions
with the highest impact on health care use and mortality in 2019 and 2040. The
largest increases in absolute number are for chronic pain and diabetes. We also
project over a 30% increase in the number of people living with cancer, chronic
obstructive pulmonary disease (COPD) and chronic kidney disease. In most cases,
these increases are driven by population ageing rather than a rise in age-specific
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rates or earlier onset: rates of illness rise with age — for example 1 in 5 people aged
80-84 years has type 2 diabetes, more than double the rate of those aged 55-59
years. Our projected increase in prevalence is not the result of large increases in
age-specific rates of incidence: of the 20 conditions, only asthma is projected to
increase in incidence.

These changes denote a gradual shift in the health care needs of the population
over time. The fastest growth is in conditions that are predominantly managed in
primary or other non-acute care settings, making this an important area for further
research. In addition, the growth in prevalence increases the complexity of care
delivery, with more people living with multiple conditions. In 2019, people aged
70-74 years had an average of 2.7 diagnosed conditions. People aged 85 years and
older had an average of 5.2 diagnosed conditions. By 2040, the number of people
aged 85 years and older will increase but our projections also suggest that they will
have an average of 5.7 conditions — increasing the complexity of managing their
health needs.

Figure E3: Projected total number of diagnosed cases for the 10 conditions with the
highest impact on health care use and mortality among those aged 30 years and
older, including demographic changes, England, 2019 and projected for 2040

® 2019 @ 2040

Dementia @»® +45%

Constipation ®->® +45%
Heart failure ®-----E >® +92%
COPD ®--»® +37%
Atrial fibrillation ®---EEE >»® +51%
Chronic kidney disease o---->0 +34%
Cancer ®----»® +31%
Anxiety or depression o-->0 +16%
Diabetes ®----------E=EE >® +49%
Chronic pain ®------iEE >® +32%
m 2m 3m am 5m 6m m 8m

Source: Analysis of linked health care records and mortality data conducted by the REAL Centre and the University
of Liverpool.

Note: Red shaded bars represent uncertainty intervals. COPD is chronic obstructive pulmonary disease.
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Helping people to live well with illness

One critical question is whether this rise in the number of people living with major
illness is inevitable. Reducing the number of people living with major iliness

over the next two decades would be a very substantial challenge: fourfifths of

the projected increase in the average level of ill health is the result of population
ageing. This is the result of longer life expectancy among people aged 70 years and
older rather than increasing rates of illness within age groups.

Prevention aims to delay the age at which people develop these long-term health
conditions but often there is also a gain in life expectancy, particularly when
combined with improvements in treatment. As people live longer, they may also
develop other diseases. The overall effect of disease prevention programmes

on the amount of illness, its severity and need for health services is therefore
complex. Preventing disease and delaying its onset produces important benefits to
individuals and communities. But because delayed iliness often leads to longer life,
it may not automatically reduce pressures on the health system.

Given more people are projected to be living with major illness and multiple
conditions, helping people to live well with illness is important and a key challenge
for the health service. New technologies and health care innovation raise the
possibility that some major illness could become more minor, in terms of its impact
on people’s quality of life and life expectancy.

The impact of technological development on the cost of services is even harder

to predict. There are some technologies that are purely cost saving, allowing the
health system to deliver the same or a similar service at a reduced cost, but these
are relatively rare. Instead, many new technologies offer improved outcomes or
treatment experience (such as reduced side effects). Improved treatments then
tend to come with a higher cost per patient or mean that many more patients are
suitable. Technological innovation in health care can take several forms ranging
from new drugs, new diagnostic and monitoring equipment, the use of data

to streamline models of care and the science of genomics that allows for the
development of personalised medicine. These changes can improve prevention and
early diagnosis, as well as help patients live better with their illness. However, it is
hard to know in advance how this kind of progress will affect these projections.

A ‘good problem’ to have?

This report provides sobering reading: there is a large projected increase in levels
of ill health to 2040 primarily driven by an older population, and this is likely

to be expensive. This will have implications for decisions about investment in
health care, as well as for other public services, the labour market and pensions
policy. However, these changes are also a testament to progress and a source of
optimism — in many respects this is a good problem to have. There have been large
improvements in life expectancy over the past 100 years, driven by improved living
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standards, public health interventions and advances in medical technology. Over
the next 20 years, we project on average that people will spend their additional
years with major illness rather than live longer in good health.

The purpose of the NHS, other public services and the wider welfare system is to
benefit the lives of the people who live in England, while trying to make the most
efficient use of the resources available. The health of the economy and the health
of the population move in lockstep. Therefore the projections we present in this
report highlight the importance of cross-government, long-term action. This is the
only way to ensure our society and economy are set up to meet the needs of our
changing population.

Executive summary 1



Key findings

In this report we explore how patterns of ill health might change because of our
growing and ageing population.

This equates to an increase

of 2.5 million people living
with major illness in 2040
compared with 2019.

(2

As life expectancy increases
and the baby-boomer
generation reaches old age,
more people are living longer
with major illness.

While living longer is
something to celebrate,
this will have profound
implications for the NHS
social care and other
public services.

While life expectancy is

increasing, the average age at
J which people are expected to

be living with major illness is

12.6 years projected to remain constant

1.2
years at 70 years.

>
o
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(S
(]
Q
X
(]
(]
=
-

This means people are

projected to live longer with

major illness — an increase
2040 from 11.2 years in 2019 to 12.6

(projected) years in 2040.
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Working age population
(millions) generating the People living with
bulk of government revenue major illness (millions)

The number of people living
[ ] [ ] [ . . . - .
' ' with major illness is projected
T to increase by 37% by 2040

(1) (2.5m people from 6.7m
+37% t0 9.1m*).

This is nine times the rate of
increase in the working age
population (20-69-year-olds),
which is projected to grow by

4% (from 35.5m to 37.9m).
2019

*Numbers do not add up due to
rounding

[ ]
Additional in 2040
(projected)

@® 2040 (projected)

Dementia
Constipation

Heart failure

The three most common

conditions: anxiety and

depression, chronic pain and

diabetes are predominantly

Chronic kidney disease managed in primary care,
reinforcing the need to invest

Cancer in general practice and

community based services.

COPD

Atrial fibrillation

Anxiety or depression
Diabetes

Chronic pain

There is no silver bullet to reduce the growth in the number of people living
with major illness. A long-term plan is needed to reform, modernise and invest
in the NHS, alongside a bold new approach to investing in the nation's health
and wellbeing.

Read our report to understand the full picture.
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Introduction

Over the past century the UK population has grown by around a half,"? while

life expectancy has increased by more than 20 years.® Although improvements
have slowed in the most recent decade, longer lives are to be celebrated and,

in many ways, capture the progress made by society and the economy over the
past century. These changes have been brought about through a combination of
improvements in public health, medicines and medical technology, as well as wider
socioeconomic factors such as changing living standards, lifestyles and access to
public services.**¢

But these changes have also brought with them increased demand for health care
services. Since 1948, increases in NHS spending have outpaced GDP growth, which
generates tax revenue to pay for public services. As a result, public spending on
health care services increased from 2.8% of UK GDP in 1955/56 to 7.4% in 2019/20
before the COVID-19 pandemic.”® In 2019/20, spending on health in the UK was
about 12 times the level it was in 1949/50.8°

Although the forces that have driven increases in life expectancy remain largely
unchanged, today’s economic context is very different. The growth in government
health expenditure since 1948 was in large part compensated for by significant
reductions in defence spending as a share of GDP that are unlikely to be replicated.
Economic growth has stagnated since the 2008 recession, a decade of austerity has
left very few other areas of public spending to cut and the baby boomers — who
helped to spur economic growth when they entered the labour market — are either
retired or approaching retirement. Nearly all England’s projected population growth
of 3.5 million between 2019 and 2040 is expected to be among those aged 70 years
and older.™

This matters because anticipating and planning for how demand for health

care services may change over the coming decades is vital for policymaking.
Investments in health care delivery (such as training staff and building facilities)
must often be made years in advance.”'? Those in charge of public finances
therefore need to plan ahead when making choices about how to raise funds for
such investment.

About this report

In this report, we estimate the current and project the future burden of illness in
England. To do so, we use the best available administrative health care data, which
link primary care records with hospital records and mortality. We then combine
these data with a cutting-edge model and epidemiological evidence to project how

14 Health in 2040: projected patterns of illness in England



levels of ill health might be expected to change between now and 2040. These
projections are based on trends in some risk factors for iliness (such as smoking,
alcohol and BMI), illness rates, life expectancy and demographics in England.

We also present the projected numbers of people with individual conditions,
showing how the changing pattern of ill health at a given age and the changing
population structure together drive these trends. Changes in morbidity among an
ageing population are the result of the dynamic interaction of complex factors. We
therefore provide insights into how prevalence (the share of the population with a
condition) depends on the interplay between rates of incidence (or onset) and rates
of mortality. Finally, we discuss our findings and the issues policymakers are facing,
highlighting key insights and implications for the health care system and beyond.

This report is the first in a new series of projections of iliness, health inequalities
and health care needs in England from the Health Foundation’s REAL Centre. This
research programme is conducted in partnership with the University of Liverpool.
The results presented here give a sense of the scale of growth in future health
needs in England. This raises questions about future patterns of health inequality
and demand for health care resources that will be explored in subsequent research.

Introduction 15



Background and approach

How we estimate population health

Often-cited measures of population health are ‘healthy’ and ‘disability-free’ life
expectancy — the number of years a person born can expect to remain in good
health or without disability.” Healthy and disability-free life expectancy are based
on people’s self-reported experiences of illness. This is dependent on several
interrelated factors such as: the presence of illness (and its effect on the ability

to undertake daily activities); condition management; availability and effect of
treatment and finally the context and expectations of the person. Diagnosed illness
has been shown to have a more direct relationship with health care demand.
Moreover, studies have shown that the relationship between self-reported health
and diagnosed health can vary for different population groups.''*'61718 Thijs
suggests that diagnosed illness may be a more accurate predictor of demand for
health care than healthy and disability-free life expectancy.

In this report we therefore focus on levels of diagnosed illness using primary care
administrative data from the Clinical Practice Research Datalink (CPRD), linked to
secondary care records (from the Hospital Episode Statistics (HES)) and mortality
records.” Although no measure is perfect and some illness remains undiagnosed
in health records (see Box 1), patient-level primary care records have several
advantages. First, they capture instances of well-managed illness that might not
be reflected in hospital records. Second, they also enable estimation of iliness for
more granular population groups than more aggregated health data. Access to
patient-level primary care records is a rarity in UK health policy research —to our
knowledge this is the first time they have been used in a model projecting health
needs in England.

* The analysis was conducted using the Clinical Practice Research Datalink (CPRD).The data are provided by
patients and collected by the NHS as part of its care and support. Regulatory approvals to use CPRD data
for this analysis were granted by the CPRD Independent Scientific Advisory Committee (ISAC protocol
number 20-000096). (https://cprd.com/protocol/econometric-analysis-distribution-primary-and-secondary-
costs-and-activity-patients-non).
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How we use the Cambridge
Multimorbidity Score (CMS)

In order to quantify illness and multimorbidity more precisely, we use the
Cambridge Multimorbidity Score (CMS).?° The score assigns a weight or score to 20
conditions” based on how the iliness is likely to affect patients’ use of primary care,
emergency health services and likelihood of death. For instance, cancer and heart
failure are given higher scores than hypertension (high blood pressure) or hearing
loss, because they are more likely to lead to death, unplanned hospital admissions
or greater primary care needs. For those with multimorbidity, scores are added
together, meaning individuals with the same score can have a different number and
combination of conditions. This provides a common metric across illnesses and
allows us to aggregate multimorbidity. We then use the average score for different
population groups to define average illness levels. The assigned scores for the CMS
are reproduced in the modelling working paper,' section 8.1.

In addition, we split the population into three groups by CMS, as summarised in
Table 1. We did this in order to summarise the complexity of multimorbidity in the
simplest way possible: these categories are particularly useful when projecting
the total number of people with similar levels of iliness that lead to high health
care needs.

Table 1: Using the Cambridge Multimorbidity Score (CMS) to estimate
average levels of iliness within age groups, England, 2019

lliness CMS range Percentage of Percentage of Percentage of
measure population aged population aged total population
30-69 years 70 years and older  aged 30 and older
Noillness 0 53% 12% 45%
Some CMS greater 37% 41% 38%
illness than zero but
up to 1.5
Major CMS greater 10% 47% 17%
illness than 1.5%

Note: Each column adds up to 100%.

* These conditions are: dementia, cancer (all types), chronic obstructive pulmonary disease (COPD),
atrial fibrillation, heart failure, constipation, epilepsy, chronic pain, stroke/transient ischaemic attack
(TIA), diabetes (type 1 or 2), alcohol problems, psychosis/bipolar disorder, chronic kidney disease,
anxiety/depression, coronary heart disease, connective tissue disorders, irritable bowel syndrome,
asthma, hearing loss and hypertension.
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Nearly half (45%) of the population aged 30 years and older in England have none
of the 20 chronic conditions. Nearly a fifth (17%) have major iliness as indicated
by a CMS greater than 1.5." There is no officially recognised threshold for an
individual’s overall CMS that indicates high health care needs or a high risk of
mortality. We chose a threshold of 1.5 because it can indicate the presence of
multimorbidity for conditions other than single diagnoses of cancer or dementia.

As illnesses tend to accumulate, many people will pass through the three groups
as they age and are diagnosed with more conditions, causing their CMS to rise.
The relationship between CMS and age is highlighted by the contrast between the
third and fourth columns in Table 1. Almost half of those aged 70 years and older in
our data fall into the major illness category in 2019, compared with just 10% of the
30-69-year-old population.

How we project future levels of illness

Modelling

The REAL Centre’s demand model projects future levels of iliness by combining
the CMS with a microsimulation model, the IMPACTycp framework, developed
by the University of Liverpool.?’ Our model uses epidemiological evidence on
the relationships between risk factors such as smoking and diet, the 20 health
conditions we measure and mortality to project levels of diagnosed ill health in
England’s population aged 30 years and older over the next two decades.

Broadly, the model works by creating a population that is representative of
England from 2013" to 2019 using primary care administrative records. The model
is then used to project longevity and health by simulating the onset of 20 chronic
conditions and deaths for each subsequent year. This means that for each year,
the model randomly assigns conditions to each individual with probabilities
based on their characteristics including age, sex, geographic region, ethnicity and
socioeconomic status. The probability of each individual dying each year is then
ascribed on the same basis. The probability of onset of illness and death also
depend on their assigned exposure to biological and behavioural risk factors and
epidemiological evidence on risk factors. The risk factors we include are smoking,
alcohol, diet, exercise, BMI, blood pressure and cholesterol. Future levels of risk
factors are based on an assumed log-linear continuation of current trends, ie trends
continue but the rate of change decreases over time.

* In 2019 for those aged 30 years and older in England with any iliness, nearly a third of all individuals had a
score greater than 1.5 (70th percentile). The mean score was 1.2 and the median score was 0.8.

T The model begins in 2013 to allow for quality assurance checks between the modelled and observed data
but our analysis uses 2019 as the starting year.
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Individual-level health changes produced by the model are then summed up to
form the basis for our projections. Further details can be found in our modelling
working paper, section 8.3. To isolate the effect of changes to the average level of
illness from changes in population structure over time, we show trends in illness
standardised for age, sex and deprivation” alongside overall trends throughout
the report.

Box 1: What are the limitations of our approach?

Projections are designed to make an informed assessment of what could happen in the
future based on current data and trends. There is inherent uncertainty in projections
analysis as it requires many assumptions about the factors that determine the number of
people living with health care needs. However, given the extent of recent improvements
in methods and data linkage, this report gives a uniquely detailed presentation of ageing
and multimorbidity. The model itself is shared in greater detail in our modelling working
paper and technical appendix. Aside from the model, we highlight four key limitations of
the data and methods we use.

First, throughout this report we project trends in diagnosed morbidity. We use novel
data that link primary and secondary care health records to measure morbidity rates for
different population groups. However, these will differ from actual population morbidity
rates because they do not account for unmet need. Over time the quality of electronic
health records has improved. Whether changes in diagnosis over time were the result of
true changes in people’s underlying health or better data recording cannot be deduced
from these data. However, the impact of diagnosis and coding practices is expected to
have a far more muted effect on major illness.

Second, our projections assume that the impact of ill health on care use remains the
same over time. This is because our definition of morbidity is based on the CMS, which
encapsulates the static relationship between individual conditions and their impact

on health care use and mortality at a given point in time. But in reality, this impact

can change over time due to changes in the severity of these illnesses, the stage of
iliness at which patients are diagnosed, or how they are treated and managed by the
NHS and other care services. Medical science and technology has changed a lot, with
innovations in pharmaceuticals, surgery and other treatments, as well as improvements
in care delivery or screening policies leading to earlier diagnosis. All these can make

a substantial difference to patients’ quality of life and outcomes. However, given the
high uncertainty around the scale of these possible future improvements, in this report
we project forward the status quo of the current state of care. Third, our projections
make use of the Office for National Statistics (ONS) principal population projections.
Additional uncertainty from the potential variation from those projections is not included
in this analysis.

Fourth, the CMS does not include every single chronic condition. It is made up of 20
conditions that contributed to 73% of disability-adjusted life years due to chronic iliness
in England in 2019.This means the CMS cannot capture the full burden of chronic iliness,
but does capture a large majority of it.

* People living in more deprived areas tend to be younger compared with those living in more affluent
areas. This is because, among other things, individuals from more affluent areas tend to live for longer.
Population growth is also different among deprived and affluent areas. Therefore, when we present
outcomes by year, we use this standardisation to account for the effect of different age distributions and
different growth among the age — sex — decile groups of Index of Multiple Deprivation areas.

Background and approach
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Potential pathways for overall changes in
the population’s health

The model can be used to analyse several aspects of projected future levels of
illness. In this report we focus on two. The first is how the time spent in ill health
by the average person is projected to change over time. The second is how the
overall level of ill health is projected to change across the population, including
the projected growth in the size and the ageing of the population in England
(henceforth ‘population change’).

Several paths for population health are possible, depending on the relative changes
in onset of illness and life expectancy:

. More illness (‘expansion of morbidity’): as a result of longer life expectancy,
earlier onset of illness or both, people spend more time in ill health.?

. Less illness (‘compression of morbidity’): population health improves faster
than life expectancy, so people become ill later and spend less time in
ill health.”

. No change: the time people spend in ill health remains the same. The

population might live longer, but the additional years are spent partly in poor
health, partly in good health.

. More illness, but less severity (‘dynamic equilibrium'): people spend a
greater share of their lives with diagnosed conditions, but the care needs
associated with dealing with those conditions are lower.?*

The path taken has direct implications for health care demand, as longer periods
of morbidity imply a greater need for health services. The consequences for health
and wellbeing are more ambiguous as it depends not just on how the length of
time with illness is changing but why. This is because if an individual’s ill health

is well managed they can have an independent, enjoyable and active life. In this
report, when we refer to health care demand, we focus only on the implications for
the NHS given limited data on care needs and the complex relationship between
health and social care that has been investigated elsewhere.?®

To adequately inform resource planning, we must also take into account population
change. To do this, we combine estimates of the time spent in ill health with

ONS projections of the size and demographic structure of the population. It is

this overall burden of illness that has direct implications for health care demand.
Previous attempts to project health spending, such as by the OBR in the UK" and

* In its central projection of health spending, the Office for Budget Responsibility (OBR), the independent
government spending watchdog for the UK, assumes constant levels of health by age and sex that, given
the projected increases in life expectancy, means an expansion of morbidity.?
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the OECD," have relied on different assumptions about future population health
trajectories.?5?”28 Qur results provide projections of population health using current
trends in risk factors and life expectancy, and therefore may help provide some
consistency in these exercises.

Due to our focus on long-term trends in ageing and health and our data sample
covering up until 2019/20, we do not include COVID-19 and its impacts in our
analysis. The pandemic has affected the lives of many, caused disruption to health,
diagnostic and community services, and the impacts are not yet fully realised. Our
focus on the decades to come means it is not possible to include sensible estimates
of the long-term impacts of COVID-19 on ageing and multimorbidity.

* The OECD (2012) assumes, in its cost pressure and cost containment scenarios, various degrees of
compression of morbidity (or ‘healthy ageing’) by modelling projected additional years of life to be spent

in good health.?
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Projections of ill health:
overall levels of ill health
in England over the next
20 years

Key points

22

The large baby-boomer cohorts reaching retirement, combined with the
projected expansion of ill health, means that 2.5 million more people aged
20 years and older are projected to be living with major iliness between 2019
and 2040.

The average level of ill health in England’s population is projected to rise by
5% through to 2040. Once population changes are factored in, the average
level of ill health among those aged 30 years and older is projected to

grow by 24%. Almost fourfifths of the expected rise in ill health is therefore
attributable to population ageing.

We project that improvements in life expectancy would be accompanied by
an increase in the time spent with major illness, to over 12 years on average
by 2040 (an ‘expansion of morbidity’).

The 2.5 million increase in people living with major illness amounts to

an increase of over a third (37%). Over the same period the number of
20-69-year-olds is projected to grow by just 4%. This is the group that
generates the bulk of government revenues, which are used across all areas
of government spending including the NHS.

Levels of multimorbidity are projected to rise for all age groups. Individuals
aged 85 years and older are projected to have the largest increase in the
number of conditions. In 2019, this group had 5.2 long-term conditions on
average. This is projected to increase to an average of 5.7 conditions in 2040.

The combined effects of longer life, without significant reductions in rates

of iliness by age, are projected to lead to higher lifetime demand for health
care. However, if people’s needs are well met this means more time for them
to spend enjoying life.
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People are projected to spend more time
with major illness

The level of diagnosed illness tends to increase with population ageing. There are
two reasons for this. First, for many conditions such as cardiovascular disease
and dementia, the probability of developing the condition increases with age.
Second, many health conditions are also chronic and incurable, so levels of illness
are cumulative: the number of 75-year-olds with a condition is the sum of those
newly diagnosed in each year and all previously diagnosed people. Because of
this, rates of multimorbidity (having multiple illnesses at a time) also rise with
age.”” We therefore expect, for example, that at any point in time the average

level of ill health among 70-year-olds will always be higher than levels of ill

health among 60-year-olds.

The relationship between age and health is important in understanding the
changes in overall health in the population, but there are two important caveats.
First, in this analysis we focus largely on averages. There are many 70-year-olds
that have less illness than many 60-year-olds (as we have shown for people living
in the least and most deprived areas in an earlier publication).’® Second, as we
showed in our 2021 insight report,”® the average rates of iliness at a particular age
can change across cohorts. For example, the 70-year-olds of 2040 may have lower
rates of certain conditions than the 70-year-olds of 2019. Our model accounts for
changes that would be expected based on current trends in risk factors (see our
modelling working paper, section 4 and the technical appendix for more detail on
our projection methods).

Life expectancy and illness-free life
expectancy projections

Our microsimulation model takes a representative population and combines it

with recent trends in individual-level risk factors, the rates at which people develop
illness and the rates of mortality conditional on their health to project future rates of
illness and life expectancy.

Figure 1 shows how overall life expectancy and the time spent in different states

of iliness changed between 2010 and 2019 and how they are projected to change

to 2040. In the 9 years from 2010 to 2019, life expectancy increased by 1.1 years

(1 year for women, 1.2 years for men). This was less than half the increase seen in
the period 2000-2010 (2.7 years). The model, which aligns with the ONS 2020-based
results, projects that life expectancy will continue to improve at a gradual rate (just
under 1 year per decade) so that, in 2040, the population in England is expected to
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live to 83.1 years on average, an increase of 1.4 years (this is an increase of 0.8 and
2.0 years for women and men respectively).”

From 2010 to 2019 there was almost no change in the time spent without major
illness. In 2019, people could expect, on average, to spend 70 years without major
illness and that is projected to continue to 2040. But, between 2019 and 2040, we
project life expectancy improvements to be accompanied by an increase in the
time spent with major illness corresponding to an expansion of morbidity. This will
translate into people spending 12.6 years with major illness in 2040 compared with
11.2 years in 2019.

This expansion in morbidity has implications for both health care demand and
for quality of life. More people spending longer in ill health is likely to mean
greater demands for health care. This would imply a need for greater spending,
unless in the future the health system can generate counterbalancing productivity
improvements. A projected expansion may therefore be met with concern. It is,
however, equally important to note that the expansion in morbidity corresponds
to an increase in individual and societal welfare. As is evidenced by the demand
for life-extending treatments, longer life with better condition management is
something that is desired by patients.

Figure 1: Average years of life people spend in different states of ill health, England,
2010, 2019 and projected for 2040

Without illness With some illness B \With major iliness
70.7 years
r L \
2010 47.2 23.5 80.6 years
70.4 Years
r
2019 44.9 25.5 81.7 years
70.5 years
TR R R
2040 ;
(projected) | 44.1 26.4 83.1 years
0 10 20 30 40 50 60 70 80 90
Years

Source: Analysis of linked health care records and mortality data conducted by the REAL Centre and the University
of Liverpool.

Notes: The black capped bars represent uncertainty intervals. The chart shows expectancy, which is a summary measure.
In reality illness and death are distributed across all ages.

* The ONS assumptions reflect the recent slowdown in mortality improvements. For instance, the projected
life expectancy at birth for 2045 is 84.0 years using its current assumptions but was 85.6 years in older
projections based on data from 2016.
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We project a minor change, of less than a year (0.8 years), in illness-free life
expectancy — with people on average reaching 44 years of age without illness. The
slight reduction in illness-free life expectancy relates to an increased projected
incidence of asthma (details in the next section and modelling working paper,
section 5). The projected increase in life expectancy will be accompanied by a
projected increase in time spent with iliness” from 36.8 years in 2019 to 39.0 years
in 2040.

Past trends in life expectancy and
iliness-free life expectancy

From 2010 to 2019 there was a large increase in the amount of recorded illness
in primary and secondary care, particularly for conditions such as anxiety

and depression and alcohol problems that are likely under-diagnosed and
under-recorded.*>*" We can see in Figure 1 that illness-free life expectancy was
2.3 years lower in 2019 than in 2010 (from 47.2 to 44.9 years)."

These findings are consistent with analysis from the Global Burden of Disease data
for England® which found that between 2010 and 2019, the total number of years
lived with disability across the population (YLD)* increased by 10%.

Survival and share of the living
population in different health states

The life expectancy and iliness-free life expectancies presented in Figure 1 are
summary measures, while in reality illness and death are distributed across all
ages. In Figure 2 we illustrate this variation, showing the survival curves for major
iliness and life expectancy from 2019 and projected in 2040. These curves use
mortality rates and the share of the living population with major illness, by age
from a single year.

This helps to show the scale and distribution of illness requiring high levels of
health care for people at different stages of life — whether, for instance, we see a
larger number of people living with iliness at working age. It also shows us the
way in which life expectancy is projected to change over time. These data represent
period life expectancies, ie the number of years a person could expect to live and

* The sum of ‘some illness’ and ‘major illness".

T During this time electronic patient records have improved so it is unclear how much of the increase is
driven by better diagnosis or greater prevalence of lower levels of iliness. Particularly, reported anxiety
and depression has increased rapidly since 2010.

¥ A measure reflecting the impact an illness has on quality of life before it resolves or leads to death.YLDs
account for the severity of a disability and the time the disability lasts so are typically weighted so that
young adult ages are valued higher than infants or the very elderly.
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live without major illness if they experience the mortality and incidence rates of a
particular time period throughout their lives.”

Figure 2: Proportion of people who reach a given age without major iliness or
dying, England, 2019 and projected for 2040
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Source: Analysis of linked health care records and mortality data conducted by the REAL Centre and the University
of Liverpool.

* Life expectancy can be expressed in two ways — period life expectancy or cohort life expectancy.
Throughout this report, we use period life expectancy, which uses mortality rates for different ages from a
single year and assumes that those mortality rates remain unchanged for the remainder of a person’s life.
There is no individual who will experience this, but it acts as an approximate summary of life length and
lifetime health in a single year. This measure could underestimate life expectancy if, as they have done in
the past, mortality rates improve over time.
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The lines show the share of people that survive each b-year age band in 2019
(solid) and 2040 (dashed). The black dashed line, showing the projected likelihood
a person will survive to each age in 2040, is clearly above the black solid line (for
2019). This gap corresponds to a reduction in projected mortality rates, particularly
for those aged 70 years and older. This is where the projected increase in life
expectancy manifests. By contrast, the projected likelihood of surviving without
major illness does not change from 2019 to 2040.

For instance, from birth, two-thirds (66%) can expect to survive through to age
84 years based on 2019 mortality rates, and 38% are expected to be living with
major illness. In 2040, life expectancy is higher and 70% are expected to survive
to this age. Because more people are surviving for longer, 41% of the cohort are
expected to be living with major illness at this age (higher than the 38% in 2019).

This graph also helps us to understand the distribution of major ililness among
those of working age. In the 55-59 years age group, 19% of the population are
expected to either have died (5%) or be living with major iliness (14%). By the
current retirement age (65-69 years), more than a third of people are projected
either to have died (10%) or be living with major iliness (26%). This is not projected
to change over time by 2040. This has important implications for policies around
retirement.

These projections highlight the role of both changes in life expectancy and rates
of diagnoses by age in the expansion of morbidity. It is, however, important to
understand that some of the same factors affect both. Over the past century, many
factors have contributed to improvements in health: people are better educated,
smoking rates are down, homes are better insulated and the risk of many infectious
diseases has fallen due to vaccines and public health interventions. This lower
exposure to risk factors allows people to live longer, but it also delays the onset of
illness. Healthier lives may also allow people to live longer after being diagnosed
with a particular condition. In essence, if population health improves, there will be
an expansion in morbidity if the improvements to life expectancy are greater than
the delays to the onset of illness.

Another important driver of improvements in life expectancy has been, and will
continue to be, innovations in medicine and improvements in care delivery.
However, this also affects the time spent living in ill health. Preventive medicine
and curative care can reduce the prevalence of some conditions. Early diagnosis
may increase the probability of a cure but may also lead to earlier recorded illness.
Treatments often improve quality of life and extend lifespan, allowing people to live
longer, fuller lives with diagnosed illness.

In these cases, there can be an expansion of morbidity that improves individual
wellbeing: it is arguably better to be born in 1980 than 1940 because life expectancy
is higher, even though a greater number of those years are lived in ill health with
high health care demands.
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The total number of people with
diagnosed major iliness is projected to
increase by more than a third

2.5 million more people are projected to be living with major iliness in 2040 than
they were in 2019, an increase of more than a third. At a population level, the
number of people with ill health depends on both the share of people with illness in
each age group, and the number of people in each of those age groups. In addition
to an increase in life expectancy and the time spent with major iliness (as shown in
Figure 1), England is also undergoing a demographic shift (see Box 2) that will see
the baby boomers, born in the 1940s, 1950s and 1960s, reach old age.

Box 2: Projected demographic changes in England

The Office for National Statistics (ONS) projects that England’s population will grow from
56.3 million in 2019 to 59.8 million in 2040. This is potentially 3.5 million more people

for whom to deliver care when they need it. The population will also become older on
average, as the population aged 70 years and older is projected to rise from 7.6 million to
10.9 million, to comprise nearly a fifth of the population in 2040.™

The total amount of health care required depends on a combination of the share of
people with illness at a given age and the number of people at those ages. Based on the
projected population structure, we can therefore estimate the projected growth in the
burden of iliness in the population in England. The projected population structure change
between 2019 and 2040 from the ONS is reproduced in Figure 3.

Figure 3: Projected changes to the population structure by 10-year age band,
women and men, England, 2019 and projected for 2040
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Source: 2020-based ONS principal population projections for England;® ONS historical estimates of the population for
the UK and constituent countries.?
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There are three key patterns that emerge from these projected changes to the population
structure. First is a decrease in the population younger than 20 years with more marked
reductions for those younger than 10 years. This is partly driven by low fertility rates
(below replacement level®), which have been persistent since the end of the 1970s
(Figure 4).

Second is a large increase in those aged 60-80 years. This is a consequence of the large
birth cohorts in the 1950s and 1960s entering and progressing through old age. Figure 4
shows the peak of the baby boom in 1964; people born in this year were 55 years old in
2019 (working age) and will be 76 years old in 2040 (post-retirement age).

Figure 4:Total Fertility Rate (TFR), England and Wales, 1940-2018

Average number of births per woman

3
People born in the 1964 baby
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Source: ONS estimates of births in England and Wales.**

Third is the increase in the population aged 80 years and older. This is a result of
continued increases in life expectancy (albeit with improvements slowing in the past
decade).To illustrate the impact of improving mortality rates, we can compare the
likelihood of two cohorts of people born in England surviving to a given age —one born in
1910, the other in 1930. 19% of the 1910 cohort survive to 90 years in the year 2000, while
30% of the 1930 cohort survive to 90 years in 2020.This means if we had not had the
overall improvements in mortality observed since 2000, then 37% of the 90-year-olds in
England at the end of 2019 would not have been there.That is around 200,000 people.™

If we combine our projections of the prevalence of chronic conditions by age

with the population projections for England,’ we can estimate the growth in the
number of people living with major iliness. Figure 5 shows what the expansion of
morbidity means at the population level. The next two decades are expected to see
relatively modest changes in the overall population; increasing by around 3% per
decade compared to 7% from 2010 to 2019. However, the increase in the size of the

Replacement fertility is the level of fertility required for the population to replace itself in the long term.
This level corresponds to 2.1 children per woman.
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population aged 70 years and older, combined with the trend in the years spent
with major illness, means that the number of people living with major illness is
projected to increase from 13% of the population aged 20 years and older in 2010
to 19% in 2040. This means that by 2040, almost 1 in 5 people are projected to be
living with major illness, increasing from almost 1 in 6 in 2019.

Figure 5: Population living with and without major iliness, England, past
and projected

Without major illness With major illness
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Source: Analysis of linked health care records and mortality data conducted by the REAL Centre and the University
of Liverpool.

Note: The black capped bars represent uncertainty intervals. To better represent the working age population, for Figures 5
and 6 we present the estimated and projected number of people living with and without major illness aged 20 years and
older. The model is designed to project the population aged 30 years and older. We therefore assume that the proportion
of people living with major illness aged 20-29 years is the same in 2040 as in 2019. For more detail see our modelling
working paper.

These projections are the extension of a trend we saw in the decade before the
pandemic. Between 2010 and 2019, the population grew by 3.6 million and we

saw 1.4 million more people living with major illness: more than a 25% increase.
There have also been important changes in the number of people aged 20-69
years living with major illness. In the decade preceding the pandemic this number
increased by over a quarter, from 2.4 to 3.0 million people. That means almost 10%
of the population aged 20-69 years (the bulk of the working age population) were
living with major illness, impacting not just their own quality of life but economic
productivity. Figure 6 shows that on current trends, by 2030 we project this number
will rise to 3.5 million people before stabilising at that level.
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Figure 6:The estimated number of people living with major iliness in England, past
and projected
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Source: Analysis of linked health care records and mortality data conducted by the REAL Centre and the University
of Liverpool.

Note: The black capped bars represent uncertainty intervals. To better represent the working age population, for Figures 5
and 6 we present the estimated and projected number of people living with and without major iliness aged 20 years and
older. The model is designed to project the population aged 30 years and older. We therefore assume that the proportion
of people living with major illness aged 20-29 years is the same in 2040 as in 2019. For more detail see our modelling
working paper.

The increase in the number of people with diagnosed illness, in combination with
falling fertility rates and people living for longer, creates a stark picture. The number
of people living with major illness in England is projected to increase by over a
third (37%). But the number of 20-69 year olds is projected to grow by just 4% - this
is the group that generates the bulk of government revenues. These revenues are
used across all areas of government spending including the NHS.

The combined impact of these trends is projected to reduce the ratio of the working
age population to the older population with major illness by nearly a third between
2019 and 2040 (from 10:1 to 7:1).” In 2019 there were around 35.4 million people
aged 20-69 years, while there were 3.6 million people aged 70 years and older with
major illness. In 2040 we project that the respective population groups will reach
36.9 million and 5.6 million. The projections continue the trends of the recent past:
in 2010 the ratio was 12:1.

* The ratios we present are rounded to the nearest whole number: they are 9.7:1 and 6.6:1. A ratio of 9.7:1
implies that there are 0.103 people aged 70 years and older with major iliness for every person aged 20-69
years. A ratio of 6.6:1 implies there will be 0.152 in 2040, an increase of 47%.
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Demographic changes drive the projected
growth of ill health

Defining ill health and multimorbidity using the CMS allows us to directly compare
the health of the population over time. The projected changes in overall health
depend on the sum of the prevalence of many individual conditions. We present
projections for these individual conditions in the next section, but here we
summarise the projected growth in illness using the average CMS. This helps to
visualise the impact of the projected increase in the time individuals spend inill
health on average and the population changes between 2019 and 2040.

Figure 7 shows that, excluding population changes, the average CMS in the
population is projected to grow by 5.3% between 2019 and 2040 (0.2% per year).
This is a consequence of people living longer and spending more time with illness.
This is despite favourable trends in some risk factors such as smoking, cholesterol
and blood pressure. Obesity rates in England almost doubled between 1993 and
2019. Although we project a more muted rate of increase in the future, people who
have lived more of their lives in the 21st century will have greater lifetime exposure
to obesity. The health implications of obesity can act to counter improvements in
some of the other risk factors.”

Between 2010 and 2019, life expectancy improved without corresponding increases
in healthy life expectancy and this trend is projected to continue. This implies

that life is being extended post onset of illness, likely through improved medical
intervention. This places upward pressure on the levels of iliness in the population:
the marginal gains in life expectancy made by health interventions are spent in
poorer health.

This change excludes the increase in the average age of the population. But when
we include the population changes, the amount of diagnosed illness is projected
to increase by 24.2% (1.0% per year)." We see that the demographic shift is the
more powerful determinant of the projected growth in overall levels of ill health in
the population over the next two decades, accounting for almost four-fifths of the
anticipated total rise.

* The role of risk factors and their projected trends are discussed in more detail in the next section and in
the modelling working paper and the technical appendix.

T The projected growth in the average CMS cannot be used to infer growth in heath and care activity or
costs. Projections of the funding and resource implications from this model are planned for 2024.
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Figure 7: Projected changes in the average Cambridge Multimorbidity Score relative
to 2019, including and excluding population changes, England, 2019-2040
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Source: Analysis of linked health care records and mortality data conducted by the REAL Centre and the University
of Liverpool.

Note: The shaded areas represent uncertainty intervals.

Within the growth in overall iliness we project a rise in multimorbidity. The average
number of conditions that people have increases with age and with projected
increases in life expectancy, the number of conditions per person is expected to
increase. But we also project that people at a given age have more conditions

in 2040 compared with 2019 and that this applies for all age groups as shown in
Figure 8.
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Figure 8: Average number of Cambridge Multimorbidity Score conditions by 5-year
age groups for those aged 30 years and older, England, 2019 and projected for 2040
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Source: Analysis of linked health care records and mortality data conducted by the REAL Centre and the University
of Liverpool.

Note: The shaded areas represent uncertainty intervals.

People aged 85 years and older are projected to have the largest growth in the
number of conditions. In 2019, this group had 5.2 long-term conditions on average
and this is projected to increase to 5.7 on average in 2040.
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Projections of individual
conditions: prevalence of
key conditions in England
over the next 20 years

Key points

° The prevalence of a given condition increases when the number of people
being newly diagnosed is higher than the number of people entering
remission or dying. Many of the long-term conditions we analyse currently
have no cure, so higher survival rates lead to growing prevalence of illness in
the population.

. We project that 19 of the 20 conditions will increase in prevalence by 2040.
The exception is coronary heart disease, which has been positively affected
by falling smoking rates and changing prescription patterns. In most cases,
these increases are mainly driven by population ageing. For example,
without population ageing, the prevalence of hypertension is projected to
fall 0.6 percentage points by 2040. With population ageing, it is projected to
increase by 3.5 percentage points.

. The conditions with the largest percentage point increases in prevalence are
hearing loss (4.6), hypertension (3.5), diabetes (3.5) and chronic pain (2.6).
The causes of these increases vary for each condition.

. Population growth means that over and above this increased prevalence,
there is a further rise in the total number of people diagnosed with illness.
Of the conditions that have the largest impact on service use and mortality,
the greatest absolute projected increases are for diabetes (1.9 million),
chronic pain (1.7 million) and heart failure (1.0 million). We also project over
a 30% increase in the number of people living with cancer, COPD or chronic
kidney disease.
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The number of disease cases in a
population is caused by a wide variety of
interrelated determinants

The past two centuries of progress in public health, medicine and vaccines

have meant that most of the disease burden in developed countries is from
non-infectious or non-communicable diseases. The COVID-19 pandemic marked
a rare event where an infectious disease took many lives, momentarily shifting
the demand for care back towards infectious disease. There is a risk of pandemics
disrupting health services in the future, but with long life expectancy, the
underlying demand from people with non-communicable diseases will persist.

There are hundreds of non-infectious chronic ilinesses affecting people in England.
In this report we focus on the 20 conditions” in the CMS that together contribute

to 65% of disability-adjusted life years in England in 2019 and 73% of those due

to chronic illness.* To understand more about the potential future of iliness in
England we need to project the prevalence of these conditions, as well as the future
demographics of the country.

The future prevalence of each disease depends on the share of the population
diagnosed with the condition to begin with, in 2019 in our case, and the change
over time. Each year, there will be an inflow into the pool of people with the
condition (incidence) and an outflow from that pool, either through remission

or death (whether or not this is death from the disease or with the disease).
Prevalence will increase if the inflow is greater than the outflow. The age structure
of the population can affect inflows and outflows as both incidence and death are
age related. As prevalence is the share of the population affected, the total number
affected also depends on population size.

For some conditions our modelled risk factors are a major determinant of disease
incidence: for type 2 diabetes, coronary heart disease (CHD) and lung cancer,
around 70% of new cases are caused by a combination of these individual-level
risk factors (eg smoking and obesity) leaving around 30% unexplained (see our
modelling working paper, Figure 4.3). For other conditions, a greater percentage
of cases are estimated to be caused by other factors: only around a third of new
dementia and asthma cases are attributable to our modelled risk factors. And
crucially, due to the limitations of linked data and epidemiological research in

the area, for more than half of our 20 conditions there is little or no quantitative
evidence of a causal relationship with these risk factors. These include chronic pain
and anxiety and depression, common conditions that account for a lot of health
needs. For more detail on the inclusion of individual-level risk factors in our model
see the modelling working paper, section 4 and the technical appendix.

* These conditions are: dementia, cancer (all types), chronic obstructive pulmonary disease (COPD),
atrial fibrillation, heart failure, constipation, epilepsy, chronic pain, stroke/transient ischaemic attack
(TIA), diabetes (type 1 or 2), alcohol problems, psychosis/bipolar disorder, chronic kidney disease,
anxiety/depression, coronary heart disease, connective tissue disorders, irritable bowel syndrome,
asthma, hearing loss and hypertension.
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The prevalence of each condition is
affected differently by population change

Using the model and projected trends in risk factors, we estimate the amount of
new illness (incidence) and the overall rates of iliness (prevalence) and how this is
affected by population ageing.

Figure 9 shows projected changes in prevalence rates for the 20 CMS conditions
over the next two decades, where prevalence is defined as the percentage of the
population with the condition. The teal bars exclude the effect of demographic
change. The red bars include demographic change and therefore correspond to
changes in the prevalence of iliness within age groups.

The conditions with the largest overall projected increases (indicated by the red
bars) are hearing loss, hypertension, chronic pain and diabetes. Comparing the
length of the teal bars with the red bars shows the relative importance of change in
the population structure, which is very different for these conditions. For diabetes,
around half of the projected rise in prevalence is through greater prevalence at

a given age, and half is due to population ageing (as the risk of type 2 diabetes
rises with age). By contrast, all the growth in hypertension is due to the changing
structure of the population. The teal bar is negative, meaning that if the population
had the same structure in 2040, we would project lower rates of hypertension.

For chronic kidney disease, cancer, COPD, dementia and stroke, the teal bars (which
exclude demographic change) indicate that change in prevalence is negative or
close to zero. This means all the projected growth in prevalence is attributed to
change in the population structure. For dementia, this result is consistent with
international evidence, as research indicates that age-specific rates of dementia
have fallen over time. That is, rates of dementia among 80-year-olds, for example,
are lower than they were two decades ago.** Increases in life expectancy do,
however, mean that there are more older people, increasing the overall number of
people diagnosed with the condition.

Coronary heart disease is the only condition where there is a projected fall in
prevalence once demographic change is factored in. This condition has strong
epidemiological links with smoking and smoking rates have fallen in England

in the recent past with this trend projected to continue. In addition, changes in
prescription patterns have played a role in reducing age-specific incidence over
time. This reduction in prevalence is projected to occur even with population ageing
although the fall would be even greater if the population in 2040 had the same age
structure as in 2019.
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Figure 9: Projected percentage point changes in prevalence rates by condition for
those aged 30 years and older, including and excluding demographic changes,
England, 2019 and projected for 2040
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Source: Analysis of linked health care records and mortality data conducted by the REAL Centre and the University
of Liverpool.

Note: The black capped bars represent uncertainty intervals. IBS is irritable bowel syndrome, COPD is chronic obstructive
pulmonary disease, TIA is transient ischaemic attack. Cambridge’s definition of ‘alcohol problems’ incorporates both mental
and physical conditions associated with alcohol addiction.
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Several key conditions are projected to
have millions more cases by 2040

The population is projected to grow as well as change in age structure. Higher
prevalence therefore implies an increase in the total number of diagnosed cases
of individual conditions. This will feed through into a change in the total demand
for care. We estimate the total number of people diagnosed with each condition
by applying 2019 and 2040 (projected) prevalence rates of individual conditions to
the respective populations aged 30 years and older. These estimates are shown in
Figure 10, which indicates the projected rise in the numbers of people diagnosed
with conditions that have the greatest effect on health care needs and mortality.”
Among these conditions, the greatest increase is for diabetes, chronic pain' and
heart failure.

Figure 10: Projected total number of diagnosed cases for the 10 conditions with the
highest impact on health care use and mortality among those aged 30 years and
older, including demographic changes, England, 2019 and projected for 2040
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Source: Analysis of linked health care records and mortality data conducted by the REAL Centre and the University
of Liverpool.

Note: Red shaded bars represent uncertainty intervals. COPD is chronic obstructive pulmonary disease.

* These are the 10 conditions with the highest weighted prevalence in 2040. CMS weights for all 20
conditions can be found in the modelling working paper, Table 8.1.

T In our patient records, diagnosis of chronic pain is based on having at least four prescriptions of
analgesics or epilepsy drugs (conditional on not having been diagnosed with epilepsy) in the span of a
year. This method will likely lead to underdiagnosis, especially given that overthe-counter medication
is available without a prescription. There are multiple ways of defining chronic pain, which is commonly
identified through surveys. Public Health England, using the Health Survey for England, estimates that the
prevalence of chronic pain in 2017 was 34% for people aged 16 years and older and 53% for people aged
75 years and older.”’
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Many of the conditions exhibiting the largest growth in absolute numbers, such as
diabetes and chronic pain, tend to be managed in primary care settings. In the next
section we explore how these projected trends in prevalence are determined by
relative levels and trends in incidence and mortality. We discuss how low levels of
incidence can still result in a large projected increase in the number of people living
in ill health.

Levels of illness in the population are
determined by incidence and longevity

The projected increase in the level of a particular illness depends on the cumulative
difference between inflows, or incidence, and outflows, in the form of remission
and death. The larger the gaps between inflows and outflows, the larger the growth
in the prevalence of the condition.

Figure 11 compares the rate of inflow, shown by the teal bars, and the major
source of outflow, the rate of people dying with each condition in 2019 (excluding
population change), shown by the red bars. We do not have information on rates

of remission, which would complete the picture on outflows. This means that for
conditions with no or minimal remission, the difference between the two bars gives
the change in the prevalence of the condition in that year. However, the difference
is less meaningful for conditions such as anxiety and depression where remission
is common.

To draw out the implications we focus on conditions where remission is absent

or minimal,” such as dementia and diabetes. For dementia, there is currently no
remission and, as shown in Figure 9 in the previous section, the prevalence is not
projected to change if we exclude population change. In Figure 11, we see that there
is no significant difference between the bars representing incidence and mortality
for 2019: the rates of incidence (inflow) and mortality (outflow) are balancing out.
By comparison, for diabetes, where remission is also minimal, mortality rates are
around half that of incidence rates. This means that prevalence increased in 2019
and is projected to increase to 2040.

With the exceptions of coronary heart disease (falling) and asthma (rising), we
project that rates of incidence for each condition will change very little between
2019 and 2040 based on current trends in incidence and risk factors (modelling
working paper, section 5).** The changes in prevalence presented in Figure 9 are
therefore driven by the cumulative difference between deaths/remission rate and
the stable incidence rate.

* The full list of our modelled conditions where remission is absent or minimal is atrial fibrillation, chronic
kidney disease, COPD, connective tissue disorders, coronary heart disease, dementia, diabetes, epilepsy,
hearing loss, heart failure, hypertension, irritable bowel syndrome, psychosis and stroke or transient
ischaemic attacks (TIA).
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Figure 11: The rate of new cases compared with deaths for people with each
condition aged 30 years and older, per head of population, England, 2019,
standardised for age, sex and deprivation
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Source: Analysis of linked health care records and mortality data conducted by the REAL Centre and the University
of Liverpool.

Note: COPD is chronic obstructive pulmonary disease, IBS is irritable bowel syndrome, TIA is transient ischaemic attack.
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Figure 12 uses the example of type 2 diabetes to show how the projected change
in prevalence (Figure 9) relates to the difference between incidence and mortality.
The teal line gives the projected incidence in each year, excluding demographic
change. This is projected to remain more or less at the same level over the next
20 years. The red line indicates mortality rates of people with type 2 diabetes. This
is projected to increase due to an increase in the average age of the population
with the condition. As the population living with type 2 diabetes gets older, their
likelihood of dying of any cause (not just type 2 diabetes) increases. Although
mortality is increasing, the incidence rate (teal line) is consistently higher than the
mortality rate. This is projected to result in a growth in the number of people living
with type 2 diabetes (black line). The greater the difference between incidence and
deaths (the gap between the teal and the red line), the steeper the black line.

Figure 12: Incidence, mortality (by any cause) and prevalence for type 2 diabetes
patients aged 30 years and older, England, 2013-2040 (projected), standardised for
age, sex and deprivation
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Source: Analysis of linked health care records and mortality data conducted by the REAL Centre and the University

of Liverpool.

Figure 12 excludes projected demographic changes. However, as shown in the
previous section, the population is projected to be larger and older and this will
have implications for health care resources. Figure 13a shows how this translates
into changes in the number of people with type 2 diabetes.
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Figure 13a: Number of people with type 2 diabetes, England, 2019 and projected for
2040 (excluding and including the effect of demographic changes)
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Figure 13b: Number of people with dementia, England, 2019 and projected for 2040
(excluding and including the effect of demographic changes)
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Source: Analysis of linked health care records and mortality data conducted by the REAL Centre and the University

of Liverpool.

Note: The black capped bars represent uncertainty intervals.

Projections of individual conditions: prevalence of key conditions in England over the next 20 years 43



In Figure 12 we showed that the prevalence of type 2 diabetes is projected to
increase between 2019 and 2040. By applying prevalence rates by age to the
number of people in different age groups in 2019, we see that there were an
estimated 3.4 million people with type 2 diabetes. If there was no change to

the population size and structure over the next two decades, with the changing
prevalence shown in Figure 12, we project 4.0 million people would have type 2
diabetes in 2040. The population is, however, projected to be larger and older — and
this could translate into 5.0 million people with type 2 diabetes by 2040.

As a counterexample, shown in Figure 13b, the prevalence of dementia is projected
to fall in individual age groups. That is, if there was no change to the population
over the next two decades, we project a reduction in the number of people with the
condition between 2019 and 2040 from 680,000 to 660,000. The effect of population
ageing, however, means that there are projected to be 1.0 million people with
dementia in 2040 — an increase of 45%.

How these projections of iliness compare
with other research findings

Our findings are in line with other projections carried out in the UK and Europe of
overall illness. Kingston et al. (2018) project an expansion of morbidity for England,
estimating a rise in multimorbidity, especially complex multimorbidity in older

age cohorts through to 2035.%¢ Milan et al. (2021) model the burden of disease
associated with the 10 most common non-infectious diseases for Germany through
to 2060, including coronary heart disease, cancer, COPD, dementia, pain and heart
failure, under different scenarios of compression and expansion of morbidity.*’ The
authors project that, even assuming a compression of morbidity, increases in life
expectancy would translate into a significant increase in the burden of disease.

Guzman-Castillo et al. (2017) forecast that the number of older people with care
needs will expand by 25% between 2015 and 2025 for England and Wales.*® They
project the prevalence of iliness-related disabilities to stay the same or slightly
grow within age groups. Their overarching finding is driven by growth in the size of
the population of older people.

Our results are also in line with existing projections of the prevalence of specific
conditions. Despite a decrease in the projected incidence and age-specific
prevalence rates of dementia, Ahmadi-Abhari et al. (2017) project an increase in the
number of people with dementia in England and Wales by 2040, as do Wittenberg et
al. (2020) in England to 2040, as well as an increase in those requiring palliative care
(Etkind et al., 2017).%52°4° Extrapolating current trends, Maddams et al. (2012) also
project an increase in the number of cancer cases, for colorectal, lung, prostate,
breast and all cancers combined, in England by 2040.%" Similar projections have
been published for England for the number of COPD cases,* and for diabetes.*®
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Many studies have explored the changes to health care delivery as a consequence
of the changing demand for health care. The REAL Centre’s launch report*
documented the rapid expansion of elective care services over the past two
decades. It showed how the delivery system can change in response to the
external drivers of health care demand. The projections we present here reflect a
continuation of trends for many of those same drivers.

Research in this area has tried to break down the growing demand for care into
its constituent parts, to better understand the growth we have seen.**#6474These
studies, using emergency care and some planned care settings between 2000 and
2015, found that successive cohorts, once controlling for age and period effects,
used less health care.

This is consistent with the increases in healthy life expectancy that have been
recorded over the past decades**% and improvements in disability-free years of
life after adjusting for age globally.®* However, as was discussed in earlier sections
of the report, longer life typically brings greater multimorbidity: analysis from the
Global Burden of Disease data for England® showed that between 2010 and 2019,
the total years lived with disability” was 8.1 million, an increase of 10% from 2010
and 25% from 1990. Further to these findings, a recent review®' highlights that
across multiple countries and in the UK, expansion in morbidity has been brought
about by the fact that life expectancy has tended to grow faster than disability-free
and healthy life expectancy.

The findings in this report indicate that demographic factors are likely to be the key
driver of the growing multimorbidity in the next two decades. The impact of our
projections of population health on NHS funding needs is beyond the scope of this
report. This analysis of resourcing will be vital and will be covered in subsequent
reports in this programme.

How this increase in ill health is managed by the health and care system remains
a key question. Negative cohort effects for health care expenditures (ie reducing
health care spending for combinations of age and levels of iliness) are not
incompatible with our findings of an expansion of morbidity. More time spent in
ill health may mean less health care need if, despite increases in prevalence, the
severity of these conditions reduces, or their management improves (Manton’s
dynamic equilibrium hypothesis).?*

* A measure reflecting the impact an illness has on quality of life before it resolves or leads to death.The
years lived with disability account for the severity of a disability and are typically weighted so that young
adult ages are valued higher than infants or the very elderly.
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Summary and
conclusions

Summary

In this report, we project the future trends in iliness for the population of England
up to 2040. Our projections suggest an expansion in morbidity, with people
spending more time in ill health. This is because life expectancy is projected to rise
by 1.4 years on average between 2019 and 2040, while the age at which people

are expected to be living with major illness is projected to remain unchanged at
70 years old. This would mean, on average, people living additional years with
major illness (defined as having a CMS above 1.5) rather than dying. While longer
life is on the whole something to be celebrated, it also implies increased demand
for health care services.

The expansion in morbidity combined with the change in the size and age structure
of the population means that we project an increase of 2.5 million people aged

20 years and older living with major illness by 2040. Most of this rise is driven by
demographic changes rather than by expanding morbidity. The total projected rise
in the average level of iliness, as measured using the average CMS, is 24%.

We then presented projections of the 20 chronic conditions that make up the CMS.
We project an increase in prevalence of 19 of the 20 conditions, with the exception
of coronary heart disease. In most cases, the increases are driven largely by
population ageing rather than a rise in age-specific rates or earlier onset.

The remainder of this section examines some of the implications of our findings,
first for the health care system and then for the wider economy and society.
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Implications for the health care system

How should the health care system in England respond to the projected increase in
morbidity? We briefly discuss some of the options.

A focus on prevention

Prevalence

Primary prevention through reducing the risk factors associated with ill health,
such as stopping smoking and maintaining a healthy weight, will delay the onset of
many health conditions. It may also make these conditions easier to treat, allowing
people to have a better quality of life and live longer, even if they do develop
iliness. Overall, while some people value some health states as worse than being
dead,®?® this is likely to increase wellbeing.” Prevention is therefore key to ensuring
that people enjoy the longest and best quality of life possible.

Whether primary prevention results in a compression in morbidity, ie people spend
less time in ill health across their lives, is more uncertain. For this to be the case,
prevention would need to reduce incidence, or the flow of people into illness, by
more than it reduces mortality rates. While this is possible, it is not a given — as
new pharmaceuticals and improvements in medical technology are designed to
minimise the impact of iliness and keep people with ill health alive.

Costs

The implications of primary prevention for health care spending depend both

on the impact on the prevalence of ill health and the costs of treating those who
develop conditions. There is a large amount of evidence that prevention is hugely
cost-effective, offering large increases in length and quality of life for relatively little
financial or other investment.>**

However, the cost-effectiveness of prevention does not amount to it being cost
saving. It may be that a reduction in risk factors does not reduce prevalence
because it boosts survival as well as delays onset, but that the costs of treating
people are lower because they are healthier. Any reduction on in-year costs would
be weighed against a longer life expectancy, which will tend to increase costs over
the longer term.

* Health care financing decisions for treatment are based on quality-adjusted life years (QALY). QALYs is a
system that gives a weight to quality of life based on levels of iliness. It runs from 0 to 1, with 0 meaning
death and 1 meaning full health.® Therefore, in our current system, any stage of illness is assumed on
average to be preferable to, or at least as good as, death.
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In summary, there are many important reasons to invest in primary prevention. It
will almost certainly increase individual and societal wellbeing by increasing life
expectancy and quality of life. It may also have beneficial impacts through greater
independence and an increased ability to engage in the labour market and care
for loved ones that have care needs. The impact of prevention on overall levels of
illness and the costs of caring for the population is less clear.

The use of technology and pharmaceuticals

Technological innovation in health care can take several forms ranging from: new
drugs, new diagnostic and monitoring equipment, the use of data to streamline
models of care and the science of genomics that allows for the development of
personalised medicine. These changes can improve prevention and early diagnosis,
as well as help patients live better with their illness. However, it is hard to know in
advance how this kind of progress will affect these projections.

Prevalence

Technology could affect the future level of illness in two ways. The first is to affect
prevalence or the number of people with an illness. Improved diagnostics may
mean earlier diagnosis, thus increasing numbers but also making conditions
more manageable and (where possible) remission more likely. Over time this
could reduce the adverse effects or even prevalence of illness and multimorbidity.
Technology can also keep people alive for longer when they are diagnosed with a
condition. This will tend to increase prevalence.

The second potential impact of technology is to reduce the effect that diagnosed
conditions have on people’s lives. In the context of our research, this means that
technology could reduce the weight of the CMS assigned to a particular illness.
Although not included in our list of conditions, the most relevant example is
HIV/AIDS, which had a very big impact on survival and quality of life in the 1980s
and early 1990s but is now a condition people are able to live with for decades. Our
analysis assumes that the impact conditions have on people’s lives and health care
use remains the same until 2040. We are therefore basing levels of major iliness on
the 2019 CMS. It may however be that improvements in the treatment of some of
our 20 conditions over the next two decades mean the CMS could fall. This means
that there may be lower levels of major illness than we project.

Costs

The impact of technological development on costs varies. Some technologies are
purely cost saving, allowing the health care system to deliver the same or a similar
service at a reduced cost, although these can be few and far between. Instead,
many new technologies will offer improved outcomes or treatment experience

(for example, reduced side effects). The National Institute for Health and Care

48 Health in 2040: projected patterns of illness in England



Excellence (NICE) evaluates whether these treatments offer a sufficient gain in
quality-adjusted life years (QALYs) to justify the expenditure. Improved treatments
often come with a higher cost per patient, which has been a driver of health care
spending throughout the world. Others may have a lower cost per patient per year,
but if the treatment extends life, then the total cost of treating that patient over the
course of their life might increase.

It is not possible to give a definitive answer on how future technology will affect
costs. However, in 2019 the Topol review concluded that new digital technologies
are more likely to improve outcomes and experience rather than save labour.%®
Given the projected demographic shift, technology that can improve labour
productivity will be ever more important.

The increase in the levels of iliness we project highlights the importance of
adopting and spreading technologies that make health services more efficient at
delivering current forms of care. New technologies that improve care for patients
are to be welcomed. Where these are not cost neutral, it will be important to
approve those that offer the greatest value to patients relative to their costs.

Additional spending

Most of the projected increase in levels of major illness by 2040 is the result of
changes in the size and age structure of the population. There is therefore a limit to
how much improvements in population-level risk factors and effective use of new
technologies can contain the costs of meeting increased demand for health care.
England, in keeping with all other developed countries, therefore faces a choice
between spending more and reducing the quality or scope of what health care
services are offered.

Good health is a national asset, with positive implications for quality of life as
well as GDP and other measures of societal wellbeing: people place high value on
their health and that of their loved ones. Over time, given population ageing and
projected economic growth, an overall increase in spending to meet increased
health care demand is inevitable. The crucial question is how this is to be funded.

Most European countries, including the UK, offer some form of universal health
care system. This is typically either through a social insurance or a taxpayer-funded
system such as our own.”” If these universal systems are not given sufficient
funding to meet demand, then it is likely to increase demand for additional or
private services. There will still be an overall increase in spending, as people pay
out of pocket or for private insurance. However, this would only benefit sections

of the population who could afford it. Given our projections of future levels of ill
health, the choice is not whether or not more money is spent but how it is spent
and who will benefit.
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Maintaining universal health care systems in the future will almost certainly

mean additional spending. To retain public support, these systems will have to
demonstrate that they are making the most effective use of the resources they are
given. This again points towards having an effective prevention strategy and using
new technology in the most efficient way.

Implications beyond health care

Our results have implications that extend beyond the health care system. Here, we
briefly discuss these for other public services, the welfare system and the wider
economy. Each area deserves more attention than we can give them in this report,
so we will return to explore these themes in future publications.

Other public services

There are direct implications of our projections for social care for older adults.

In our 2021 insight report, we showed that the rate of social care need by age

has fallen over the past decade while the number of diagnosed conditions has
risen.® This indicates that people are now able to live independent lives for longer
after such a diagnosis. The projections in this report suggest that this trend may
continue. The age at which people are expected to be living with major illness is
projected to stay the same, while levels of multimorbidity and life expectancy are
projected to rise. Therefore, when people do require social care in older age, they
will typically have more complex health care needs.

The projections highlight the scale and impact of population change and the baby
boomers reaching retirement age. The potential impact on social care can be seen

if we focus on the example of dementia, which tends to increase the odds of social
care use. The population standardised prevalence of dementia is forecast to fall,
consistent with international evidence that age of onset has on average increased.
However, as the probability of individuals developing dementia increases with age,
the large increase in the number of older people means a rise in the total number of
people living with dementia.

The projections also have implications for wider public services, such as social
housing and community services.

The welfare system

The growth in the number of older people will increase those who qualify for
age-related benefits. The largest of these is the state pension. There are also
benefits, such as attendance allowance, where eligibility does not depend on age
but receipt is heavily age related. Under the current system, our projections indicate
that people would be eligible for these health-related benefits for a longer period

of time.
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Labour supply and the wider economy

On average, we project that years of additional life expectancy will all be spent with
major illness. This has important implications for the extent to which the retirement
age can be increased, as major illness is likely to reduce a person’s ability to work.
A consultation by the UK government to increase the state pension age to 68 years
has recently been paused. There are important inequalities in both illness onset
and life expectancy, which make such increases problematic and which will be
discussed in a subsequent report. However, even on average, there could be a limit
to the extent to which retirement can be delayed much more.

Most of our projected increase in major illness is for those aged 70 years and

older, but we still see a projected increase of around 500,000 in the total number

of working age people diagnosed with major illness, whose ability to remain
economically active may be more limited. It is however important to note that there
are and will be some people who do not have major illness and are unable to work,
and those who have major illness yet are employed. The relationship between
work and health is complex and will require a range of solutions from both the
government and employers to ensure those of working age are supported to stay in
work if they are able.

In addition to being able to recruit enough health care workers, a major issue for
the government will be our ability to pay for the growth in care. Strong economic
growth improves the government’s budget for all public services. Fostering a
vibrant, healthy, working age population would serve both these purposes. This
has implications for migration policy given the shrinking labour market from the
domestic working age population.

Looking to the future

The findings of this report provide sobering reading: there is a large projected
increase in levels of ill health to 2040 primarily driven by an older population,
and this is likely to be expensive. However, these changes are also a testament to
progress and a source of optimism. There have been large improvements in life
expectancy over the past 100 years, driven by improved living standards, public
health interventions and advances in medical technology.

Over the next 20 years, we project on average that additional years of life will all be
spent with major health conditions rather than people dying earlier. The purpose of
the NHS, other public services and the wider welfare system is not to save money.
It is to benefit the lives of the population, while trying to make the most efficient
use of available resources. The projections we present in this report highlight the
importance of a cross-government, long-term strategy to ensure our society and
economy are set up to meet the needs of our changing population.
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