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Abstract

Objectives: to assess the effect of recent stalling of life expectancy and various scenarios for disability progression on projections
of social care expenditure between 2018 and 2038, and the likelihood of reaching the Ageing Society Grand Challenge mission
of five extra healthy, independent years at birth.

Design: two linked projections models: the Population Ageing and Care Simulation (PACSim) model and the Care Policy
and Evaluation Centre long-term care projections model, updated to include 2018-based population projections.
Population: PACSim: about 303,589 individuals aged 35 years and over (a 1% random sample of the England population
in 2014) created from three nationally representative longitudinal ageing studies.

Main outcome measures: Total social care expenditure (public and private) for older people, and men and women’s
independent life expectancy at age 65 (IndLEG65) under five scenarios of changing disability progression and recovery with
and without lower life expectancy.

Results: between 2018 and 2038, total care expenditure was projected to increase by 94.1%—1.25% of GDP; men’s IndLEG5
increasing by 14.7% (range 11.3-16.5%), exceeding the 8% equivalent of the increase in five healthy, independent years at
birth, although women’s IndLEG5 increased by only 4.7% (range 3.2—5.8%). A 10% reduction in disability progression and
increase in recovery resulted in the lowest increase in total care expenditure and increases in both men’s and women’s IndLE65
exceeding 8%.

Conclusions: interventions that slow down disability progression, and improve recovery, could significantly reduce social care
expenditure and meet government targets for increases in healthy, independent years.

Keywords: disability, population projections, social care, dependency, life expectancy, older people

Key Points

* Previous projections of older people’s care needs and social care expenditure have not accounted for recent stalling of life
expectancy, or the effect of different trends in disability progression

* Between 2018 and 2038, we project total expenditure on social care services will increase by 94.1-1.25% of GDD, assuming
constant 2018 prices

* Men’s independent life expectancy at age 65 will increase between 2018 and 2038 by 14.7% (range 11.3-16.5%), but
women’s will increase by only 4.7% (range 3.2-5.8%).
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* Interventions that slow down disability progression, and improve recovery, could significantly reduce social care expenditure
and meet government targets for increases in healthy, independent years
* Higher rates of disability progression and lower life expectancy would result in the largest increase in social care expenditure

and a reduction in women’s independent life expectancy

Introduction

Countries around the world are facing a rapid increase in the
demand for, and expenditure on social care for older peo-
ple [1], coinciding with constraints on public expenditure
following the global financial crisis of 2008 onward, and
the financial challenges in the years following the Covid-
19 pandemic. Projections of future demand for care are
valuable to inform planning of budgets and commissioning
of services, and to contribute to the development of policy
on the funding of social care. It is also crucial to understand,
through projections of demand for care and associated costs,
the expected effect of policies for improving population
health, such as the World Health Organisation’s Decade of
Healthy Ageing and the United Kingdom’s government’s
Ageing Society Grand Challenge [2, 3].

The demand for, and the costs of, social care depend on
several factors, including trends in disability. Few countries
worldwide have experienced the ideal of a disability compres-
sion, where trends in disability-free life expectancy increase at
a faster rate than trends in overall life expectancy [4]. Lack of
consistency in disability measurement impedes global com-
parisons, but analysis of trends in Healthy Life Years (HLY)
between 2008 and 2016, across the (then) 28 countries of the
European Union, suggests that only four countries (Slovakia,
Germany, Ireland, Hungary) experienced compression of
disability, whereas six countries, including the UK, experi-
enced a period of disability expansion, with life expectancy
increasing faster than HLY [5]. The aim of this paper is to
present the updated estimates of the numbers requiring care
and associated care expenditure for older people in England
to 2038, using the 2018-based population projections with
varying assumptions of disability progression, and to assess
which scenarios for disability progression are likely to meet
the UK government’s Ageing Society Grand Challenge of
increasing healthy, independent life years at birth by 5 years
by 2035 [3].

Methods

We used two linked projections models developed in pre-
vious studies: the Population Ageing and Care Simulation
(PACSim) model and the Care Policy and Evaluation Centre
(CPEC) long-term care projections model. Full details of the
models and their assumptions have already been published
[6-8] but brief details of each are provided here.

PACSim is a discrete time dynamic microsimulation
model that simulates characteristics (sociodemographic,
health behaviours, chronic diseases, geriatric conditions and

dependency) of individuals aged 35 and over from three
longitudinal studies: Understanding Society, the English
Longitudinal Study of Ageing and the Cognitive Function
and Ageing Study II, re-weighted to the population of
England in 2014 [6]. The base population comprised a 1%
sample of the England population aged 35 years and over
(n=303,588). Dependency was measured by the ‘interval of
need’ (IoN) [9], which categorises individuals according to
the frequency with which they need care: high dependency
(needs 24-h care), medium dependency (needs help at
regular times daily), low dependency (needs help less than
daily), independent (free from care). Further details of the
IoN classification are available [10]. Transition probabilities
for each stochastic characteristic were calculated from gen-
eralised linear models fitted to the baseline and subsequent
follow-up of the pooled studies (see [10] for full details), to
enable projections of dependency to reflect simulated trends
in health behaviours, chronic diseases and mortality and their
interrelationships. We updated the survival probabilities for
each individual in the original PACSim model to the 2018-
based projections [11]. Estimated life expectancy at age 65
between 2018 and 2041 from PACSim was within 2% for
men and 2.5% for women compared with the estimates from
the Office for National Statistics [12].

PACSim produces projections of the time spent requiring
different levels of care at age 65 using Sullivan’s method
[13], i.e. by applying the age-sex-specific prevalence of each
level of care need to the age-sex-specific lifetable population
generated from the survival probabilities. To assess changes
in independent life expectancy at age 65(IndLEG65) against
this, we converted the UK government’s Ageing Society
Grand Challenge mission of an increase of 5 years at birth
[3] to a percentage increase. The latest estimates of disability
free life expectancy (DFLE) at birth for England (2017-
19) are 62.7 years for men and 61.2 years for women [14],
and an increase of five healthy years corresponds to an
8% increase for men and women. We therefore assessed
whether the percentage increase in IndLE65 between 2018
and 2038 from PACSim exceeded 8%, approximating the
2035 endpoint for the challenge.

Estimates of the projections of the numbers of older
people requiring care and the time spent requiring care at
different levels are from a single run of PACSim over the
time period 2018-2038, but the range of values over 10
simulations is provided as an estimate of uncertainty around
these outcomes. Projections of the prevalence of dependency
by IoN category, separately by age group, gender and years
of education, from PACSim form inputs to the CPEC

long-term care projections model.
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The CPEC long-term care projections model, a cell-based
model, makes projections of five key variables: the future
numbers of disabled older people; the likely level of demand
for unpaid care; long-term care services and disability bene-
fits; the public and private costs associated with meeting this
demand; and the social care workforce required. It draws
on a number of data sources including Office for National
Statistics (ONS) 2018-based population projections, Health
Survey for England data for 2015-2017 and National Health
Service (NHS) Digital data on numbers of local authority
funded older users of adult social care and expenditure on
social care for older people in 2018/2019. More information
about the model is available [7]. It is important to stress
that our projections should not be treated as forecasts. They
are based on assumptions about trends in factors that drive
demand for care: trends in mortality, disability, household
composition (especially living alone), socioeconomic vari-
ables (education and housing tenure). The base case assump-
tions of the projection model are provided in the Appendix.

Long-term care needs are measured in the CPEC model
by functional disabilities in performing activities of daily
living (ADLs) and instrumental activities of daily living
(IADLs). In comparison to IoN, which focuses on the fre-
quency of needing help, this measure focuses on the number
of tasks with which people need help. The proportions of
older people with different levels of IoN by age and gender
in PACSim were matched with those with ADL or IADL
disabilities in the CPEC model so that the future trends
in IoN projected by PACSim could be mapped into trends
in functional disabilities, which fed into the CPEC model.
The outputs from 10 simulations of the PACSim model (see
above) were run through the CPEC model, leading to a
range of results capturing the uncertainty around projected
number of care users and care expenditure.

Scenarios for disability progression

We examined the effect on key variables of a set of scenar-
ios exploring transitions to different levels of dependency,
implemented in PACSim as follows:

* Scenario A: reductions in transitions from independent to
mild dependency;

* Scenario B: reductions in transitions from mild to mod-
erate dependency and increases in transitions from mild
dependency to independence;

* Scenario C: reductions in all worsening transitions (inde-
pendent to mild, mild to moderate, moderate to high)
and increases in recovering transitions (mild to indepen-
dent, moderate to mild) (we assume recovery from high
dependency to moderate dependency is negligible);

* Scenario D: the opposite of scenario C (increases in all
worsening transitions, reductions in all recovery transi-
tions);

* Scenario E: Scenario D with mortality rates as per the low
LE variant.

For scenarios A and B we examined changes in transition
probabilities of 10% and 20% per year, that is decreases

Effect of varying disability progression

of 10% and 20% to more severe states and increases of
10% and 20% to less severe states; for scenario C and the
‘pessimistic’ scenarios D and E we examined changes of 10%
only. We assumed the reductions/increases began in 2020
and in those age > 65 years only. Two studies examining the
effect of obesity and physical activity on the risk of disability
informed the magnitude of change in transition probabilities
of 10% and 20% per year [15, 16], though it should be
noted that other interventions might have greater or lesser
effects on transition probabilities. Only one study to date
has sufficient detail on changes in transitions to and from
disability over time. It found reductions in incidence and
improvements in recovery of 10-20% over the period of
1991-2011 which equates to —2% per year, much smaller
than those suggested by interventions [17].

Results

Impact of stalling life expectancy in England on
levels and costs of care need

Compared with the original PACSim estimates using
2014-based projections, those using 2018-based resulted
in fewer older people overall and at all dependency levels
(Appendix Table 1). From these, the CPEC model projected
increases in: the number of older people unable to perform
one or more ADLs without help by 19.3% over the 20-
year period (from 1.7 million in 2018 to 2.0 million in
2038), the number of users of community-based care by
44.9% and the number of older people living in care homes
by 47.8% (Table 1). These projected increases in numbers
carry through to projected increases in public expenditure
on social care services of 84.2%, private expenditure on
social care by 108.4% and total expenditure by 94.1% (from
0.87% of Gross Domestic Product (GDP) in 2018 to 1.25%
of GDP in 2038), at constant 2018 prices (Table 1).
Projections of life expectancy at age 65 from PACSim
suggest increases for men of 2.0 years (range from 10 sim-
ulations 1.2-2.2 years) and for women of 1.2 years (range
0.9-1.6 years) between 2018 and 2038 (Table 2). Over the
same period, IndLE65 would increase by 1.9 years (range
1.5-2.1 years) for men and 0.5 years (range 0.4-0.6 years)
for women, corresponding to percentage increases of 14.7%
(range 11.3-16.5%) for men and 4.7% (range 3.2-5.8%)
for women. Thus, independent life expectancy increases for
men are likely to exceed the age 65 equivalent of the Ageing
Society Grand Challenge (8%), but this is not true for

women.

Effect of improving or worsening transitions to
dependency

Of the five main scenarios for changing transitions to
dependency considered, Scenario C resulted in the great-
est reductions from the base case in numbers with all
levels of dependency (2028: Appendix Figure 15 2038:
Appendix Figure 2), and in the number of people with
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Table 1. Projected number of older people with ADL limitations and number receiving community and residential care
(thousand persons), and projected expenditure on social care (£billion, 2018 prices) in England, 2018-2038, principal

population projection

2018 2023 2028 2033 2038

Social care needs (Thousand persons)

ADL disabled older people 1,693 1,709 1,775 1,877 2,019

Range* N.AS (1,673-1,718) (1,725-1,786) (1,822-1,879) (1,979-2,031)
Social care recipients (Thousand persons)

Community care recipients 346 363 399 450 501

Range N.A. (360-365) (393-401) (446-453) (498-504)

Residential care recipients 318 351 374 420 470

Range N.A. (338-351) (351-375) (396-420) (450-479)

Total 664 714 773 870 971

Range N.A. (699-716) (744-776) (841-873) (948-980)
Expenditure on social care® (£billion, 2018 prices)

Social care net expenditure 8.4 9.9 11.3 13.0 15.4

Range N.A. (9.7-9.9) (11.0-11.3) (12.7-13.0) (15.1-15.5)

User charges 2.1 2.5 2.9 3.2 3.8

Range N.A. (2.4-2.5) (2.8-2.9) (3.1-3.2) (3.7-3.8)

Private expenditure 7.8 9.6 10.9 13.7 16.3

Range N.A. 9.4-9.7) (10.5-11.1) (12.9-13.7) (15.7-16.6)

Total expenditure 18.3 22.0 25.1 29.9 35.5

Range N.A. (21.4-22.1) (24.0-25.1) (28.7-29.9) (34.5-36.0)

Total expenditure as % GDP 0.87% 0.98% 1.02% 1.14% 1.25%

Range N.A. (0.96-0.98%) (0.99-1.03%) (1.09-1.14%) (1.21-1.26%)

4Estimate and range from 10 simulations. ®Number of publicly funded care users and care expenditure in the base year of 2018 are aligned with the official figures,

so there are no range estimates. “Expenditure figures relate to local authority net current expenditure and do not include expenditure met by income from user

charges or NHS expenditure.

Table 2. Life expectancy at age 65 with each level of dependency, and total life expectancy 2018-2038 for men and women
(PACSim 2018-based principal projection and range from 10 simulations)

Life expectancy 2018 range 2028 range 2038 range

Men Independent 13.0 (12.8-13.3) 14.2 (14.1-14.4) 14.9 (14.6-15.0)
Low dependency 3.4 (3.4-3.7) 3.7 (3.7-3.9) 4.2 (4.1-4.3)
Medium dependency 1.0 (1.0-1.1) 0.7 (0.6-0.7) 0.6 (0.6-0.6)
High dependency 1.3 (1.2-1.4) 1.0 (1.0-1.0) 0.9 (0.8-0.9)
Total 18.6 (18.4-19.4) 19.6 (19.5-19.9) 20.6 (20.1-20.8)

Women Independent 11.1 (10.9-11.1) 11.3 (11.3-11.5) 11.6 (11.5-11.6)
Low dependency 6.9 (6.7-6.9) 6.9 (6.9-7.1) 7.5 (7.2-7.6)
Medium dependency 1.2 (1.2-1.3) 1.1 (1.1-1.2) 1.1 (1.0-1.1)
High dependency 2.0 (1.8-2.0) 2.1 (2.1-2.2) 2.3 (2.2-2.3)
Total 21.2 (20.8-21.2) 21.4 (21.4-21.9) 22.5 (22.0-22.6)

ADL limitations (Appendix Table 2). Compared with the
optimistic Scenarios (A, B, C), Scenarios D and E resulted
in fewer older people independent and more with all
levels of dependency (2028: Appendix Figure 3; 2038:
Appendix Figure 4). Furthermore, the added assumption of
lower LE Scenario E produced 82,000 fewer independent
older people by 2038 than Scenario D, but also fewer
at other levels of dependency (2028: Appendix Figure 3;
2038: Appendix Figure 4) and with ADL limitations (2028:
Appendix Figure 5; 2038: Appendix Figure 6).

Scenario C had the lowest number of care recipients
and subsequently the lowest expenditure on social care.
The numbers of community care recipients and care home

4

residents are projected to increase to 378,000 and 360,000,
respectively, in 2028 (Appendix Figure 7), and to 472,000
and 446,000, respectively, in 2038 (Figure 1), with total
expenditure on social care increasing to £24.2 billion (0.99%
of GDP) in 2028 (Appendix Figure 8) and to £33.8 billion
(1.19% of GDP) in 2038 (Figure 2). Scenario E had the
highest projected number of care recipients among the five
scenarios, with total expenditure on social care projected to
rise to £37.0 billion (1.30% of GDP) in 2038. The numbers
underlying the figures are provided in Appendix Tables 2
and 3.

All the scenarios, even the ‘pessimistic’ ones, achieved the
8% increase in IndLEG5 target for men; for women, all the
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Figure 1. Projected number of older people receiving community care or living in care homes in 2038 for different scenarios of

change in transitions (thousand persons).
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Figure 2. Projected expenditure on social care for older people in England in 2038 for different scenarios of change in transitions

(£billion, 2018 prices).

‘optimistic’ scenarios except Scenario B 10% met the target,
but the pessimistic scenarios (Scenarios D and E) resulted in
reductions in IndLEG65 (Figure 3). The projected years spent
from age 65 at each level of dependency in 2018, 2028 and
2038 under each scenario are shown in Appendix Tables 4
(men) and 5 (women).

Discussion

Our findings update projections of older people’s care
needs and social care expenditure, incorporating the stalling
of life expectancy inherent in the 2018-based population

projections, and the effect of scenarios to slow down (or
increase) disability progression. Our base case projections
suggest that, for England between 2018 and 2038, the
number of older people with ADL limitations will increase
by 19.3%, users of community-based care by 44.9% and
older people living in care homes by 47.8%. Based on current
spend, related total expenditure on social care will increase
by 94.1% (from 0.87% to 1.25% of GDP), with public
expenditure increasing by 84.2% and private expenditure
by 108.4% in real terms. Moreover, since men’s IndLE65
will increase over the same period by 14.7% (range 11.3—
16.5%), this will exceed the 8% equivalent of the Ageing
Society Grand Challenge mission of five extra healthy and

5
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Figure 3. Change (%) between 2018 and 2038 in years independent at age 65, by gender.

independent years. The projected increase for women’s
IndLEGS however is only 4.7% (range 3.2%-5.8%).

The lowest projected increase over time in the number
of people with ADL limitations, and in the number of
care recipients, resulted from reducing all transitions to
worse states and increasing transitions to recovery by 10%
(Scenario C). Total care expenditure in 2038 will be £1.7
billion (11%) lower in this scenario than in the base case
and increases in both men’s and women’s independent life
expectancy at age 65 would exceed 8%. In contrast, the
most pessimistic scenario (E) with increases in transitions
to worse states, reductions in recovery, and lower LE,
resulted in projected increases in total care expenditure
in 2038 of £1.5 billion over the base case, and, although
men’s IndLE65 would still increase by over 8%, women’s
IndLE65 would reduce slightly. The difference in care

expenditure between the most optimistic and pessimistic
scenarios is £3.2 billion, or 0.11 GDP points in 2038. This
is broadly equivalent to the total net expenditure spent by
local authorities on community care for older people in 2018
(£3.0 billion).

Two recent reports have highlighted the need to har-
ness strategies across the whole spectrum of ageing sci-
ence, to realise the ideal of healthy ageing for all indi-
viduals [2, 18]. Not least in this is the management of
long-term conditions (LTCs), and in particular multiple
LTCs or multimorbidity, that are major contributors to
functional decline [19, 20]. Uncovering common biological
mechanisms between several LTCs could aid the develop-
ment of new therapeutics, and better exploitation of existing
clinical trial data by individual participant-level data meta-
analyses to ascertain efficacy of pharmaceutical treatments in

220z 1snbny g uo 1senb Aq Z£16¥99/85 LoeIR/// L G/30nie/buisbe/woo dno-olwspeoe//:sdjy wolj pspeojumoq



subgroups with comorbidities would provide more realistic,
‘real world’ evaluation [21-23]. The wider availability of
assistive and digital technology to compensate for functional
loss, enabling older people to continue to do the things to
which they attribute personal value, will engender a culture
of aspirational ageing [24]. In addition, life-space mobility,
defined as the spatial area within which a person travels
over a specified period in daily life, is intricately linked
to social connectedness, poor quality of life and increased
mortality [25]. Wider environmental endeavours such as
nearby green space, outdoor recreational facilities within
walking distance and the safety of outdoor environments will
encourage older people to participate more in such activities
[26]. Age-friendly public transport networks that serve both
rural and urban communities plus adequate and appropri-
ate housing stock that supports older people to maintain
independence is also critical. Nevertheless, the design of
assistive and digital technology, and recreational facilities will
need to recognise the increased prevalence of multiple LTCs
and dementia with age if they are to remain available for
all ages.

Strengths and limitations

The strengths of our study are in the comprehensive nature of
PACSim that addressed many of the limitations of previous
microsimulation models [27-31]. These include: the three
large, nationally representative surveys forming PACSim’s
base population; allowance for the joint effect of multiple
diseases on disability; having the real health and disability
status of new entrants to the older population, thereby
requiring no assumptions. Strengths of the CPEC model
include: the translation of dependency levels into social care
use through linkage with PACSim, rather than inferring
care needs from social care use; its detailed analysis of the
relationship between needs and receipt of residential care,
community care and unpaid care based on data from a
large sample, with the analysis accounting for the com-
plex two-way relationship between formal care and unpaid
care, which increases the scientific rigour of projections for
formal care.

Our study also has some limitations. Firstly, there is a lack
of evidence of the level of reductions in the progression of
disability/dependency from improvements in many of the
factors mentioned earlier, for example multiple LTCs, frailty,
cognitive impairment. We therefore had to base our scenarios
on the effect of obesity and physical inactivity on disability
progression, though this does give some indication of a plau-
sible effect size for interventions to slow down progression
to more severe levels or increase recovery to independence.
Secondly, the CPEC projections are based on a series of key
demographic and economic assumptions (see Appendix).
As discussed elsewhere [5-6], alternative assumptions may
affect projection results. Thirdly, our results use the 2018-
based population projections, these being the most recent
projections at the time. Though 2020-based projections are
now available, they only account for the early months of

Effect of varying disability progression

the Covid-19 pandemic, and the effect of the pandemic
on dependency and disability will require longitudinal data
post Covid-19 that will not be available for some time.
Lastly, as yet, we cannot provide confidence intervals around
the outcomes from PACSim as this requires accounting for
the error in the coeflicients from transition models of the
individual characteristics. We have, however, undertaken
multiple runs of PACSim to provide some evidence of the
range of the trends in outcomes although this neglects the
error in transition models.

Policy implications

Previous studies of social care projections often assumed
that the prevalence of disability by age and gender would
remain constant over time [8, 32]. We show that even
our most pessimistic scenario would lead to lower projec-
tions of demand for care and care expenditure than an
assumption of unchanged prevalence of disability. It appears
that younger cohorts of older people in England are likely
to live longer and healthier lives than previous cohorts,
prompting researchers and policy makers to consider care-
fully whether an assumption of constant prevalence rates of
disability is the most appropriate base case for social care
projections.

Interventions that slow down disability progression, as
well as improving recovery, could significantly reduce the
expected increase between 2018 and 2038 in numbers
of older people with ADL limitations, numbers of care
recipients and total expenditure on social care. Importantly,
focussing first on protecting against decline, then on
regaining a lost ability, and finally on compensating for a
lost ability through assistive technology can help reshape an
individual’s ageing trajectory and ultimately the individual
and societal cost of care [33]. High-quality care and
interventions delivered by a competent workforce and
improved infrastructure in primary and secondary care will
be equally valuable. Government policies aiming to promote
healthy ageing not only help to improve older people’s
later life wellbeing, but also to have a strong economic
rationale. This would result in increases in independent life
expectancy exceeding the UK government’s Ageing Society
Grand Challenge of increasing healthy, independent life
years by 5 years by 2035. The resources saved on care could
be spent on further interventions and improvements in the
workforce and care infrastructure, which will enable healthy
ageing and economic efliciency to benefit each other and
form a virtuous cycle.

Supplementary Data: Supplementary data are available in
Age and Ageing online.
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