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ABSTRACT
Objectives Publicly funded adult social care (ASC) 

in England aims to improve quality of life through the 

provision of services for individuals with care needs due 

to physical and/or mental impairment or illness. Access 

to these services, however, is often restricted to contain 

public expenditure. With a fast- growing care need, 

information on whether extending eligibility is good value 

for money becomes policy- relevant.

Primary and secondary outcome measures This study 

investigates the effect of extending ASC eligibility on 

user care- related quality of life (CRQoL), a policy- relevant 

measure of quality of life.

Design We use English cross- sectional survey data from 

2017/2018 to 2019/2020 on users receiving publicly 

funded long- term support including domiciliary and other 

community- based social care, as well as residential and 

nursing care from local authorities responsible for ASC. We 

employ the two- stage least square method to estimate the 

impact of ASC expenditure on CRQoL at various levels of 

ASC expenditure in each financial year. This includes the 

CRQoL effect of increasing expenditure from zero to some 

level, which captures the effect of extending ASC eligibility 

to new users.

Results We find that publicly funded ASC improves the 

CRQoL of both existing and newly eligible users, although 

the latter are likely to experience greater CRQoL gains. 

Moreover, from 2017/2018 to 2019/2020, spending as 

much as an average user for a newly eligible user costs 

between £54 224 and £77 778 per social care- quality- 

adjusted life year (SC- QALY) gained. These results are 

statistically significant at the 5% level. Compared with this 

finding, increasing expenditure for an existing user has 

always a higher cost per SC- QALY gained.

Conclusions Extending ASC eligibility to new users is 

likely to be more cost- effective compared with using the 

same resources to increase expenditure for existing users.

INTRODUCTION

Adult social care (ASC) is the public long- 
term care programme in England and 
spending in this sector is significant—about 
1% of Gross Domestic Product on average in 
the last two decades. ASC provides services to 

individuals with care needs due to physical 
and/or mental impairment or illness. These 
services range from long- term support (eg, 
domiciliary care, residential care) to sign-
posting and information services, and they 
have the goal of improving the quality of life 
of service users.1 The financial challenges of 
the last decades placed ASC under a substan-
tial pressure with expenditure decreasing in 
real terms in the first half of the 2010s. The 
cost containment measures implemented 
by the government in this period exacer-
bated the gap between demand and supply 
of ASC services. This meant that 40% fewer 
individuals aged 65 and over received ASC 
leaving them with less support.2 3 In response 
to these issues, in September 2021, the UK 
Government announced an investment of 
£5.4 billion in ASC in England. One of the 
key aims of this plan was to extend the eligi-
bility for ASC services through less stringent 
financial eligibility criteria (see the ASC in 
England section for more details).4 This 
decision was made in a context where satis-
faction with current ASC services is low and 

STRENGTHS AND LIMITATIONS OF THIS STUDY

 ⇒ We estimate the causal impact of publicly funded 

adult social care expenditure on the care- related 

quality of life (CRQoL) of newly eligible users in ad-

dition to existing users.

 ⇒ Causal inference is made across multiple financial 

years.

 ⇒ Our analysis focuses on individuals receiving long- 

term support who are those with the highest level of 

need in the population and results might not apply 

to individuals with lower levels of need.

 ⇒ The effects of extending ASC eligibility on CRQoL 

is estimated by extrapolation because our sample 

mostly includes users receiving publicly funded 

support.
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decreasing over time.5 6 Therefore, one possible trade- off 
that decision makers face is between investing more in 
services for existing users and extending the eligibility for 
services to new users.

However, there exists little empirical evidence that can 
inform this decision. Forder et al7 investigate the effect 
of privately and publicly funded community- based social 
care (eg, domiciliary care, day care) on care- related 
quality of life (CRQoL), a policy- relevant outcome 
measure. The authors analyse cross- sectional data and 
find a beneficial effect of expenditure on community- 
based social care services, but these CRQoL benefits 
diminish with increased level of expenditure. These find-
ings suggest that policies aiming to maximise the impact 
on CRQoL should invest in extending eligibility to new 
users rather than in existing users. The focus of this 
study, however, is relatively narrow because, for example, 
in 2019/2020, ASC expenditure on community- based 
services is on average 35% of total ASC expenditure 
across local authorities (LAs). Moreover, the estimated 
CRQoL effects are attributable to both privately and 
publicly funded services. Therefore, this study provides 
only a partial picture to national and local policy makers 
of how any additional public expenditure on ASC might 
be best spent. On the other hand, a more recent study 
by Longo et al8 investigates the CRQoL effects of public 
expenditure on all ASC services. The authors estimate 
the effect of ASC expenditure per user on CRQoL also 
using cross- sectional data. They find that a £1000 increase 
in ASC expenditure per user increases user CRQoL by 
0.003 (0.4% of the average user CRQoL) in 2017/2018. 
This effect, however, is best interpreted as the CRQoL 
effect of an increase in expenditure for an existing user 
receiving an average ASC package. Therefore, this study 
does not allow considerations of the cost- effectiveness of 
extending ASC eligibility.

The present study fills this gap. We investigate 
whether an investment in extending eligibility would 
provide better value compared with the same resources 
devoted to existing users already receiving ASC services. 
This is not trivial because the cost- effectiveness of these 
two decisions depends on the nature of the relationship 
between ASC expenditure and its relevant outcomes. 
Economic theory suggests that diminishing marginal 
returns may be expected in a range of contexts, but 
whether and to what extent the effect on CRQoL of 
ASC expenditure diminish as the level of expendi-
ture increases is an unanswered empirical question. 
Therefore, we address this by employing an econo-
metric model that builds on the method proposed by 
Longo et al.8 This allows us to characterise the rela-
tionship between CRQoL and ASC expenditure, and 
to inform value- for- money considerations in terms 
of the policy- relevant social care- quality- adjusted life 
year (SC- QALY). The next section describes ASC in 
England, and the following section on methods intro-
duces data (Data) and empirical models (Econometric 
models). Section Results illustrates the results, Section 

Discussion discusses them, including limitations (Study 
limitations) and Section Conclusion concludes.

ASC in England

ASC in England is provided by 152 LAs by directly 
supplying services, or by contracting with private and 
not- for- profit providers. ASC services include: long- term 
support (eg, community- based, residential and nursing 
care) which aims to support users over an unspecified 
although not necessarily long period of time (eg, at the 
end of life); short- term support, which is time- limited, 
aiming to maximise independence to reduce the need 
for long- term support (eg, reablement), one- off services 
such as assistive equipment (eg, smoke alarm for hearing 
impaired users), adaptations (eg, shower chair for 
disabled users) and technologies (eg, to deliver telecare); 
information and early intervention services to inform 
and signpost potential and existing users; and auxiliary 
ASC activities such as front- line assessment and review of 
users.9 Users of long- term support, on which we focus, 
may receive all these ASC services and, therefore, we study 
the effect of total ASC expenditure on these users. Total 
expenditure also includes the costs of commissioning and 
delivering services (eg, strategic business direction, busi-
ness planning).

The Care Act 2014 sets out minimum levels of care 
services, most of which are means- tested based on need 
and finances. Currently, means- tested ASC is provided 
free of charge to users with sufficiently high need, assets 
below £14 250, and income below a certain minimum 
level. Users copay for public ASC services if they meet 
the needs eligibility criteria but their assets are between 
£14 250 and £23 250, or if their income is above a certain 
minimum level. Regardless of their needs, however, indi-
viduals are ineligible for publicly funded ASC services if 
their assets are above £23 250. In the assessment of the 
eligibility for residential or nursing care both savings and 
property’s value are considered ‘assets’, while only savings 
are taken into account for community- based social care. 
However, in September 2021, the government announced 
a new ASC charging reform which aims to extend eligi-
bility through less stringent financial eligibility criteria 
from October 2025.4 10 The reform means that the level of 
assets, including both savings and property’s value, which 
allows users to receive ASC that is at least partially publicly 
funded increases from £23 250 to £100 000. The new 
criteria apply to all users regardless of their care setting. 
The reform also sets the maximum lifetime amount any 
individuals will be required to contribute towards their 
care costs at £86 000.

LAs fund ASC for those that meet the eligibility criteria 
mostly through revenues from local taxation and grants 
from central government.11 12 Among local taxes, council 
tax on domestic properties represents the key source 
of ASC funding. Although to a lesser extent, other ASC 
funding comes from business rates tax on non- domestic 
properties. The central government also provides a 
substantial proportion of funding to LAs through grants. 

 o
n
 S

e
p

te
m

b
e

r 2
2

, 2
0
2

3
 b

y
 g

u
e
s
t. P

ro
te

c
te

d
 b

y
 c

o
p

y
rig

h
t.

h
ttp

://b
m

jo
p
e
n
.b

m
j.c

o
m

/
B

M
J
 O

p
e

n
: firs

t p
u

b
lis

h
e

d
 a

s
 1

0
.1

1
3

6
/b

m
jo

p
e

n
-2

0
2

2
-0

7
0

8
3

3
 o

n
 1

1
 S

e
p
te

m
b
e
r 2

0
2
3
. D

o
w

n
lo

a
d
e
d
 fro

m
 

http://bmjopen.bmj.com/


3Longo F, et al. BMJ Open 2023;13:e070833. doi:10.1136/bmjopen-2022-070833

Open access

Grants that are ring- fenced for ASC are distributed across 
LAs according to a formula which takes account of local 
social care need and labour costs.

METHODS

Data

Our main analysis uses data from various sources in the 
public domain for three financial years: 2017/2018, 
2018/2019 and 2019/2020. Data on CRQoL and the 
characteristics of ASC users receiving long- term support 
are from the Adult Social Care Survey (ASCS). Data on 
total (publicly funded) ASC expenditure and number of 
users across LAs are from the Adult Social Care- Finance 
Return and Short and Long Term Support databases, 
respectively. Other LA- level data about disability, tenure, 
socioeconomic status and informal unpaid carers are 
from various sources which are included in online supple-
mental appendix table A1. Tables 1 and 2 provide descrip-
tive statistics on all variables used in the analyses for each 
financial year.

Adult Social Care Survey

The ASCS is our primary source of data from which we 
construct variables for user CRQoL and characteristics. 
This is a cross- sectional survey administered by post every 
year from January to March since 2010/2011. The ASCS 
questionnaire includes questions about service satisfac-
tion, quality of life, service knowledge and information, 
health, needs in relation to home and surroundings, 
and help received on top of LA services. Quality of life 
measures include the Adult Social Care Outcome Toolkit 
(ASCOT), a validated tool recommended by the National 
Institute for Health and Care Excellence in the UK for 
the evaluation of ASC interventions. We use ASCOT to 
calculate a CRQoL score for each user that reflects popu-
lation preferences about various aspects of quality of life 
(eg, control over daily life, personal safety, social partici-
pation).13 The CRQoL score varies between 1 and −0.171, 
where negative values indicate states worse than dead. 
The target population of this survey includes users aged 
18 or older receiving long- term support that is funded 
and managed or only managed by the LA following an 
assessment of need. The ASCS uses a stratified random 
sample that is representative of the target population.14 
The ASCS response rate has a declining trend from 41% 
in 2010/2011 to 29% in 2019/2020 meaning that the risk 
of sample bias increases over time. Nonetheless, the ASCS 
is recommended for the evaluation of local and national 
policies, and it is currently used for performance moni-
toring and research purposes.15 16

Econometric models

Longo et al8 estimate the effect of publicly funded ASC 
expenditure per user on CRQoL of existing users across 
LAs in 2017/2018 through the following equation:

 

CRQoLij = f
(

ASC expenditurej

)

+ LA typej

+ controls1,ij + error1,ij   (1)

In equation (1), the CRQoL of user i living in LA j is 
assumed to be a linear function f of ASC expenditure per 
user. To capture eligibility levels we use a dummy variable 
for each type of LA. The eligibility policy has been argued 
to vary systematically by type of LA because of factors 
such as innate culture and market conditions.17 There are 
four types of LAs responsible for ASC including unitary, 
metropolitan and county LAs, and London boroughs 
(inner and outer). Unitary and metropolitan LAs are 
responsible for more local services compared with county 
LAs and London boroughs. The control variables capture 
user and informal unpaid carer characteristics and LA 
characteristics such as disability, tenure and socioeco-
nomic status. The error includes any other factor which 
is an unobserved determinant of CRQoL (eg, unobserved 
need).

Estimating the impact of ASC expenditure per user on 
CRQoL is challenging because, first, lower outcomes may 
induce LAs to spend more (reverse causation) and second, 
expenditure level may be correlated with unobserved 
need (confounding). In the presence of these issues, 
ASC expenditure per user is endogenous which implies 
that ordinary least square estimates are likely to be biased 
and inconsistent. The authors address this problem by 
employing an instrumental variable (IV) approach. This 
consists of finding a variable, the instrument, which is a 
good predictor of ASC expenditure per user (relevance 
condition) but has no direct effect on CRQoL and is 
uncorrelated with unobserved determinants of CRQoL 
(exogeneity condition). Estimating the relationship 
between levels of expenditure, predicted by the instru-
ment and other control variables, and CRQoL can iden-
tify an unbiased and causal effect. This method is called 
the two- stage least squares (2SLS) estimator. The authors 
use the council tax base per user as the primary instru-
ment. The council tax base captures the number and past 
sale value of all domestic properties within each LA. Since 
council tax is a major source of ASC funding, this instru-
ment is a good predictor of ASC expenditure. Moreover, 
once socioeconomic characteristics are accounted for, 
the council tax base is unlikely to be directly related to 
current social care outcomes and needs. It is, however, 
likely to be related to CRQoL only indirectly via its effect 
on council tax revenues and, in turn, ASC expenditure.8

Regression (1) estimates the causal effect of an 
increase in ASC expenditure per user on user CRQoL. 
For given eligibility levels, this effect is best interpreted 
as the CRQoL effect of an increase in expenditure for an 
existing user receiving an average ASC package. This is 
because (1) estimates a linear relationship between ASC 
expenditure per user and CRQoL using data only on users 
receiving long- term support. Therefore, the assumption 
that this effect is the same at all levels of ASC expenditure 
per user, including at zero expenditure (ie, for potentially 
newly eligible users), is likely to be invalid. A more likely 
scenario is that of diminishing marginal returns, where 
the effect of ASC expenditure on CRQoL decreases as the 
level of expenditure increases.
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Therefore, building on the study by Longo et al,8 we 
investigate whether and to what extent the hypothesis 
of diminishing marginal returns holds by estimating the 
following equation:

 

CRQoLij = g
(

ASC expenditurej

)

+ eligibilityj

+ controls2,ij + error2,ij   
(2)

Regression (2) improves on (1), first, by estimating a 

non- linear relationship between CRQoL and ASC expend-

iture using the quadratic function g of ASC expenditure 

which includes both ASC expenditure per user and its 

square. This implies that the estimated CRQoL effect of 

a newly eligible user, that is, an individual for whom ASC 

expenditure changes from zero to some level, is allowed 

Table 1 Descriptive statistics on user- level data

Variable at the user level

2017/2018 2018/2019 2019/2020

Mean SD Mean SD Mean SD

Outcome             

  Care- related quality of life 0.824 0.191 0.823 0.191 0.824 0.194

Gender             

  Male user (ref) 41.9% 0.493 42.3% 0.494 42.7% 0.495

  Female user 58.1% 0.493 57.7% 0.494 57.3% 0.495

Age             

  User aged between 18 and 64 years old (ref) 42.9% 0.495 43.2% 0.495 43.9% 0.496

  User aged 65 or older 57.1% 0.495 56.8% 0.495 56.1% 0.496

Ethnicity             

  User of white ethnicity (ref) 90.1% 0.299 89.6% 0.306 88.6% 0.317

  User of non- white ethnicity 8.2% 0.275 8.5% 0.279 8.5% 0.280

  User who did not state ethnicity 1.7% 0.128 1.9% 0.137 2.8% 0.166

Language             

  User whose questionnaire was in English (ref) 99.87% 0.036 99.89% 0.033 99.89% 0.033

  User whose questionnaire was in non- English European languages 0.02% 0.014 0.02% 0.014 0.03% 0.016

  User whose questionnaire was in South Asian languages 0.06% 0.025 0.09% 0.029 0.07% 0.027

  User whose questionnaire was in Middle Eastern languages 0.04% 0.021 0.00% 0.006 0.01% 0.012

Primary support reason             

  User who received physical support (ref) 54.4% 0.498 53.9% 0.498 52.0% 0.500

  User who received sensory support 1.6% 0.124 1.5% 0.121 1.5% 0.123

  User who received support with memory and cognition 5.2% 0.221 5.0% 0.217 5.4% 0.225

  User who received learning disability support 28.5% 0.452 28.6% 0.452 30.5% 0.460

  User who received mental health support 8.2% 0.274 8.6% 0.280 8.4% 0.278

  User who received social support 2.2% 0.145 2.4% 0.153 2.2% 0.146

Help with questionnaire             

  User who did not receive help with questionnaire 18.1% 0.385 18.3% 0.387 18.7% 0.390

  User whose questionnaire was read by someone else 49.9% 0.500 49.9% 0.500 49.6% 0.500

  User whose questionnaire was translated by someone else 24.2% 0.428 23.8% 0.426 25.0% 0.433

  User whose questionnaire was only filled in by someone else 40.7% 0.491 39.0% 0.488 39.0% 0.488

  User whose questionnaire was talked through with someone else 29.3% 0.455 29.8% 0.457 30.0% 0.458

  User whose questionnaire was answered without asking by someone else 8.9% 0.285 9.4% 0.291 8.8% 0.284

Questionnaire version             

  User who received a standard questionnaire (ref) 71.7% 0.451 72.0% 0.449 69.7% 0.459

  User who received an easy- read questionnaire 28.3% 0.451 28.0% 0.449 30.3% 0.459

Observations 52 602 55 570 50 441

Means are estimated using the survey weight, and their SEs are obtained by taking into account survey stratification and clustering 

within local authorities.

ref, reference category; SE, SEs of the mean estimate.
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Table 2 Descriptive statistics on local authority- level data

Variable at the local authority level

2017/2018 2018/2019 2019/2020

Mean SD Mean SD Mean SD

Expenditure and activity             

  Public adult social care expenditure (£000s) 139 603 103 479 145 094 107 970 153 011 107 786

  Number of adult long- term support users 5679 4080 5574 4046 5585 3798

  Public adult social care expenditure (£000s) per user 25.0 4.5 26.6 4.8 27.7 4.5

  Proportion of eligible long- term support users 2.0% 0.5% 2.0% 0.4% 2.0% 0.4%

Type of local authority             

  London borough (ref) 21.5% 41.2% 21.9% 0.415 22.1% 41.6%

  County 17.4% 38.1% 17.2% 0.379 17.2% 37.9%

  Metropolitan district 24.2% 43.0% 23.8% 0.428 24.1% 42.9%

  Unitary authority 36.9% 48.4% 37.1% 0.485 36.6% 48.3%

Activities of daily living in the past 2 years             

  Users who cannot manage personal hygiene by themselves 

1 year ago

44.3% 5.9% 43.2% 5.4% 43.0% 5.7%

  Users who cannot manage continence by themselves 1 year 

ago

23.1% 4.6% 22.5% 3.9% 22.5% 4.2%

  Users who cannot dress by themselves 1 year ago 33.4% 5.5% 32.4% 5.1% 32.4% 5.4%

  Users who cannot feed by themselves 1 year ago 8.3% 2.3% 8.3% 2.4% 8.2% 2.3%

  Users who cannot ambulate by themselves 1 year ago 26.6% 4.6% 25.7% 4.1% 25.7% 4.4%

  Users who cannot manage personal hygiene by themselves 2 

years ago

43.3% 7.0% 44.2% 6.0% 43.2% 5.5%

  Users who cannot manage continence by themselves 2 years 

ago

22.1% 4.6% 22.9% 4.8% 22.5% 4.0%

  Users who cannot dress by themselves 2 years ago 32.2% 6.1% 33.3% 5.5% 32.4% 5.1%

  Users who cannot feed by themselves 2 years ago 7.8% 2.2% 8.3% 2.3% 8.3% 2.4%

  Users who cannot ambulate by themselves 2 years ago 25.8% 5.0% 26.4% 4.7% 25.7% 4.2%

Disability             

  People who are sight impaired 2016/2017 0.5% 0.2% 0.5% 0.2% 0.5% 0.2%

  People who are hearing impaired 2010 0.4% 0.3% 0.4% 0.3% 0.4% 0.3%

  People who are sight and hearing impaired 2016/2017 0.04% 0.04% 0.04% 0.04% 0.04% 0.05%

  People aged 65 or older with dementia 6.4% 0.5% 6.4% 0.5% 6.4% 0.6%

  People whose disability does not limit daily activities (ref) 82.3% 3.3% 82.4% 3.3% 82.3% 3.2%

  People whose disability limits daily activities a little 9.2% 1.4% 9.2% 1.4% 9.2% 1.4%

  People whose disability limits daily activities a lot 8.4% 2.0% 8.4% 2.0% 8.5% 2.0%

  Disability deprivation index 2015 0.089 0.630 0.079 0.632 N/A N/A

  Disability deprivation index 2019 N/A N/A N/A N/A 0.092 0.615

  People aged 18–64 claiming Disability Living Allowance 1.7% 0.4% 1.1% 0.3% 0.5% 0.2%

  People aged 65 or older claiming Disability Living Allowance 1.6% 0.7% 1.4% 0.6% 0.7% 0.4%

  People aged 65 or older claiming Attendance Allowance 2.3% 0.6% 2.3% 0.6% 2.3% 0.6%

Tenure             

  Households with more than a person (ref) 69.4% 3.6% 69.2% 4.1% 69.4% 3.5%

  Single- person households aged 0–64 18.6% 4.1% 18.7% 4.6% 18.6% 4.2%

  Single- person households aged 65 or older 12.0% 2.1% 12.0% 2.1% 12.0% 2.1%

  People in household with up to 0.5 persons per bedroom (ref) 13.7% 3.1% 13.7% 3.1% 13.6% 3.1%

  People in household with 0.5–1.0 persons per bedroom 48.2% 5.6% 48.3% 5.6% 48.2% 5.7%

  People in household with 1.0–1.5 persons per bedroom 21.7% 2.0% 21.6% 2.2% 21.7% 2.0%
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Variable at the local authority level

2017/2018 2018/2019 2019/2020

Mean SD Mean SD Mean SD

  People in household with over 1.5 persons per bedroom 16.4% 7.5% 16.4% 7.5% 16.5% 7.6%

  People who are house owners 62.9% 12.2% 62.8% 12.3% 62.6% 12.2%

Socioeconomic status             

  Population density per 10 000 people 0.2722 0.3259 0.2728 0.3294 0.2781 0.3377

  People who are students or in a non- routine occupation (ref) 82.7% 4.6% 82.8% 4.7% 82.6% 4.5%

  People who are in routine occupation 11.2% 3.3% 11.1% 3.4% 11.3% 3.3%

  People who never worked and are long- term unemployed 6.1% 2.6% 6.1% 2.6% 6.2% 2.6%

  Education deprivation index 2015 22.004 8.370 21.847 8.451 N/A N/A

  Education deprivation index 2019 N/A N/A 21.832 8.714 22.227 8.565

  Income deprivation index 2015 15.6% 5.0% 15.5% 5.0% N/A N/A

  Income deprivation index 2019 N/A N/A 13.6% 4.6% 13.9% 4.5%

  People with income support 1.0% 0.4% 0.8% 0.4% 0.6% 0.3%

  People with pension credit 2.8% 0.8% 2.6% 0.7% 2.5% 0.7%

Informal unpaid carer characteristics             

  Gender             

  Male carers (ref) 31.2% 3.3% 31.2% 3.4% 31.0% 3.1%

  Female carers 68.8% 3.3% 68.8% 3.4% 69.0% 3.1%

  Age             

  Carers aged 18–64 (ref) 56.0% 9.1% 56.1% 9.2% 56.6% 9.3%

  Carers aged 65 or older 44.0% 9.1% 43.9% 9.2% 43.4% 9.3%

  Ethnicity             

  Carers of white ethnicity (ref) 80.7% 19.2% 80.9% 19.2% 75.9% 21.1%

  Carers of non- white ethnicity 12.8% 17.8% 12.8% 17.7% 14.3% 18.7%

  Carers who did not state ethnicity 6.4% 9.7% 6.4% 9.6% 9.8% 13.8%

  Health condition             

  Carers with physical impairment 20.5% 4.0% 20.5% 4.0% 20.1% 3.6%

  Carers with sight or hearing loss 16.5% 3.5% 16.4% 3.5% 16.5% 3.6%

  Carers with long- standing illness 28.6% 4.6% 28.7% 4.7% 30.0% 4.4%

  Employment status             

  Carers who is retired 50.4% 7.8% 50.3% 7.8% 49.6% 8.5%

  Carers who is employed 18.9% 4.2% 19.0% 4.2% 18.6% 4.3%

  Carers who is self- employed 4.8% 2.1% 4.9% 2.2% 4.9% 2.1%

  Carers who is unemployed 21.3% 4.5% 21.3% 4.4% 22.1% 5.5%

  Carers who is not in paid work because of caring role 22.3% 7.2% 22.3% 7.2% 24.0% 6.9%

  Carers who is in paid work but do not feel supported by their 

employer

3.9% 1.6% 3.9% 1.6% 3.9% 1.7%

  Carers who is self- employed but unable to balance work and 

caring role

1.5% 0.9% 1.5% 1.0% 1.7% 1.1%

  Financial status             

  Carers with no financial difficulties because of caring role (ref) 53.4% 7.0% 53.4% 6.9% 51.8% 7.5%

  Carers with financial difficulties because of caring role 46.6% 7.0% 46.6% 6.9% 48.2% 7.5%

  Living with the care recipient             

  Carers who live with care recipient (ref) 75.1% 8.1% 75.2% 8.0% 77.7% 7.3%

  Carers who do not live with care recipient 24.9% 8.1% 24.8% 8.0% 22.3% 7.3%

Table 2 Continued
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to differ from the CRQoL effect of an existing user, that 

is, an individual already receiving ASC and for whom 
expenditure increases further. Moreover, (2) directly 
accounts for eligibility levels through the proportion of 
eligible users over the population aged 18 or older. This 
allows the relaxation of the assumption in (1) that LA type 
fully captures eligibility levels. This assumption is likely to 
bias the effect of ASC expenditure per user downwards if 
there is variability in eligibility levels within each LA type 
(online supplemental appendix B provides more details 
about this possible bias).

Regression (2) now includes two endogenous expendi-
ture variables: ASC expenditure per user and its square. 
In addition, eligibility is also likely to be endogenous 
because unobserved need may drive both eligibility levels 
and CRQoL (confounding). To instrument this set of 
endogenous variables, we now use the council tax base 
per user, its square and LA type dummies (including a 
dummy for unitary, metropolitan and county LAs with 
London boroughs being the reference category). In addi-
tion to variation in council tax base, we use variation in 
LA type which is likely to be a good predictor of expen-
diture and eligibility because of factors such as innate 
culture and market factors. We estimate (2), by 2SLS, 
after predicting each of the three endogenous variables 
with all instruments and controls (online supplemental 
appendix C discusses the selection of the controls). To 
test empirically whether our instruments satisfy the rele-
vance condition we follow the common rule of thumb of a 
first- stage (Kleibergen- Paap and Sanderson- Windmeijer) 
F- statistic greater than 10. Given that we have three 
endogenous variables and five instruments, we test the 

exogeneity condition by running the common Hansen- 
Sargan over- identification test.

Patient and public involvement

This study was reviewed by two members of the patient 
and public involvement panel within the Policy Research 
Unit in Economic Evaluation of Health and Care Inter-
ventions at the University of York and Sheffield. Their 
feedback, questions and comments helped to improve 
the clarity, relevance and accessibility of this study.

RESULTS

Table 3 shows the main results. First, like Longo et al8 we 
estimate (1) using data from 2017/2018. We also estimate 
(1) using data from 2018/2019 and 2019/2020. We find 
that a £1000 increase in publicly funded ASC expenditure 
per user increases, on average, the CRQoL of an average 
existing user by 0.003 (p value <0.01) in 2017/2018 and 
by 0.002 in 2018/2019 (p value =0.043) and 2019/2020 
(p value =0.022). In all three financial years, the instru-
ment council tax base per user passes all statistical tests.

We then estimate (2) for the same three financial years. 
Compared with (1), (2) allows a non- linear relationship 
between ASC expenditure and CRQoL. In all three finan-
cial years, we find empirical support for the hypothesis 
that user CRQoL increases with ASC expenditure but the 
effect on CRQoL declines as the level of ASC expendi-
ture increases. At the mean ASC expenditure per user, 
we find that a £1000 increase in ASC expenditure per 
user increases the CRQoL of an existing user receiving 
an average ASC package by 0.006 in 2017/2018, 0.005 
in 2018/2019 and 0.009 in 2019/2020. These results are 

Variable at the local authority level

2017/2018 2018/2019 2019/2020

Mean SD Mean SD Mean SD

  Duration of care             

  Carers in caring role for less than 6 months (ref) 0.5% 0.6% 0.7% 2.2% 0.4% 0.5%

  Carers in caring role between 6 months and 1 year 2.3% 1.1% 2.3% 1.2% 2.4% 2.0%

  Carers in caring role for more than 1 year 97.2% 1.4% 97.0% 2.5% 97.2% 2.2%

  Care task             

  Carers who provide personal care 68.8% 6.3% 68.8% 6.2% 70.4% 5.2%

  Carers who provide physical help 57.7% 6.0% 57.8% 6.0% 58.4% 5.2%

  Carers who provide other practical help 92.5% 2.9% 92.6% 2.9% 92.8% 8.2%

  Carers who provide help with medicines 76.7% 5.7% 76.6% 5.7% 78.0% 8.2%

  Carers who provide emotional support 84.0% 3.4% 84.0% 3.4% 84.6% 7.8%

Other             

  Council tax base per user 26.2 7.7 27.2 8.5 26.9 8.0

Observations 149 151 145

Informal unpaid carer characteristics used in the analysis for 2017/2018 and 2018/2019 are from the 2016 Survey of Adult Carers in England, 

while those used in the analysis for 2019/2020 are from the 2018 Survey of Adult Carers in England.

N/A, not used in the analysis of that financial year; ref, reference category.

Table 2 Continued

 o
n
 S

e
p
te

m
b

e
r 2

2
, 2

0
2

3
 b

y
 g

u
e

s
t. P

ro
te

c
te

d
 b

y
 c

o
p
y
rig

h
t.

h
ttp

://b
m

jo
p
e
n
.b

m
j.c

o
m

/
B

M
J
 O

p
e

n
: firs

t p
u

b
lis

h
e

d
 a

s
 1

0
.1

1
3

6
/b

m
jo

p
e

n
-2

0
2

2
-0

7
0

8
3

3
 o

n
 1

1
 S

e
p
te

m
b
e
r 2

0
2
3
. D

o
w

n
lo

a
d
e
d
 fro

m
 

https://dx.doi.org/10.1136/bmjopen-2022-070833
https://dx.doi.org/10.1136/bmjopen-2022-070833
https://dx.doi.org/10.1136/bmjopen-2022-070833
http://bmjopen.bmj.com/


8 Longo F, et al. BMJ Open 2023;13:e070833. doi:10.1136/bmjopen-2022-070833

Open access 

statistically significant at the 1% level. Online supple-
mental table 1 shows the marginal effect at various levels 
of ASC expenditure per user. For example, in 2017/2018, 
we find that a £1000 increase in ASC expenditure per 
user increases user CRQoL by 0.025 (p value <0.01) at 
zero expenditure and by 0.014 (p value <0.01) at £14 400, 
the lowest value in our sample. At £41 800, the highest 
value in our sample, a £1000 increase in ASC expenditure 
per user decreases user CRQoL by 0.007 but this is statisti-
cally insignificant. Moreover, in all financial years, instru-
ments passed all statistical tests. Key first- stage results of 
all models are reported in online supplemental table A2. 
As a sensitivity analysis, we estimate (2) for the further 
financial years 2015/2016 and 2016/2017. The results of 
this analysis are robust and are discussed in online supple-
mental appendix D.

Finally, we use the CRQoL effects estimated by (2) 
to calculate the more policy- relevant SC- QALY effects 
(assuming that each estimated CRQoL effect spans 1 year) 
of changing ASC expenditure from different levels and 
by different amounts. Newly eligible users are individ-
uals for whom ASC expenditure changes from zero to 
some level. The SC- QALY effect of a change in expen-
diture from zero to the mean LA expenditure varies 
between 0.342 in 2018/2019 and 0.509 in 2019/2020, 
as reported in online supplemental table 1. Therefore, 
the cost- effectiveness of providing newly eligible users 
with the average care package varies between £54 224 (= 
£27 600÷0.509 SC- QALY) in 2019/2020 and £77 778 per 
SC- QALY in 2018/2019. On the other hand, the SC- QALY 
effect of changing LA expenditure from the minimum 
to mean value LA expenditure varies between 0.084 in 
2018/2019 and 0.111 in 2019/2020. This means that the 
cost- effectiveness of increasing expenditure for existing 
users from the minimum to mean value in the sample is 
between £83 784 (=[£27 600–£18 300]÷0.111 SC- QALY) 

in 2019/2020 and £120 238 per SC- QALY in 2018/2019. 
Therefore, the cost- effectiveness of additional investment 
for newly eligible users is always greater than that for 
existing users.

DISCUSSION

The analysis proposed by Longo et al8 and this study 
provide consistent results suggesting that publicly funded 
ASC expenditure have on average a beneficial effect on 
the CRQoL of existing users. In addition, this study shows 
that the CRQoL gains to ASC expenditure decrease as 
expenditure increases. Therefore, the CRQoL effect on 
newly eligible users is likely to be larger than existing 
users. This might be because newly eligible users may 
have further capacity to benefit from publicly funded ASC 
even if they are in receipt of privately funded (formal) 
care or (unpaid) informal care. Where publicly funded 
ASC substitutes these other forms of care, then our results 
might suggest that publicly funded ASC may be more 
effective in addressing social care need. Moreover, our 
findings allow a comparison of the cost- effectiveness of 
policies that aim to extend the eligibility to ASC services 
with those that aim to improve ASC services for existing 
users. This comparison indicates that any investment that 
extends eligibility to ASC services is likely to be more cost- 
effective compared with the same resources devoted to 
existing ASC users.

The austerity policy implemented in the UK during the 
first half of the 2010s meant that a substantial propor-
tion of people aged 65 and over (around 40%) could no 
longer access ASC services.3 While some people might 
have compensated the lack of publicly funded support 
using more privately funded care or informal care, some 
others might have left with less or no support. This study 
suggests that, overall, reductions in access to ASC might 

Table 3 Key results of regression (1) and (2)

Variable

Longo et al
8 New model (2)

2017/2018 2018/2019 2019/2020 2017/2018 2018/2019 2019/2020

Public adult social care expenditure per user 0.003*** 0.002** 0.002** 0.006*** 0.005*** 0.009***

(0.001) (0.001) (0.001) (0.002) (0.002) (0.003)

Public adult social care expenditure per user 

squared

0.0004** 0.0003* 0.0004**

(0.0002) (0.0002) (0.0002)

Observations 52 602 55 570 50 441 52 602 55 570 50 441

F- test of expenditure and its square’s p value – – – 0.007 0.004 0.002

First stage Kleibergen- Paap rk Wald F statistic 434.3 398.6 408.9 17.7 10.9 7.4

Over- identification test’s p value 0.595 0.715 0.777 0.191 0.871 0.334

Longo et al8=regression (1) as proposed by Longo et al,8 new model=regression (2) in this paper.

***P value <0.01, **p value <0.05, *p value <0.10.

The dependent variable is the user care- related quality of life measured at the individual level. Results on control variables are not reported in 

this table. The instrumental variables are the council tax base per user for the model proposed by Longo et al,8 and the council tax base per 

user, its square and LA type dummies for the new model (2). Following Longo et al,8 the over- identification test in their model is run by using 

the business rates tax base per user and the area cost adjustment index as additional instruments. All regressions are weighted using the 

survey weight. SEs are clustered within LAs and strata, and they are reported in parenthesis.
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have generated a substantial loss in CRQoL. This is in 
addition to the potential health loss that occurred in 
the same period because of the fact that ASC is likely to 
impact mortality indirectly via the NHS.18 Our findings 
on the CRQoL effects provide empirical support for poli-
cies which are able to increase eligibility by showing that 
extending eligibility to ASC is likely to provide greater 
value for money than using the same resources to increase 
expenditure for existing users.

Finally, our new findings on the ASC eligibility effects 
provides further evidence which may inform an assess-
ment of the SC- QALY- opportunity costs of investments in 
new ASC services. However, the picture of the effects of 
ASC remains incomplete. Future research might explore 
whether the CRQoL effect of care and support services 
varies between publicly and privately funded users via the 
impact on individual wealth. In addition, it should focus 
on the effects of ASC on unpaid informal carers who are 
also key actors in this sector.19 Similarly, the investigation 
of the effects of ASC on the wider economy (eg, paid 
production, social security benefits) may provide further 
evidence to inform value for money considerations of new 
ASC services. Evaluating the value of public resources, 
including ASC, is fundamental for decision makers to 
achieve efficient allocations. This becomes gradually 
more important as pressures on public finances increase 
and especially in those countries where the public sector 
is a substantial proportion of the whole economy. For 
example, assessing the value of publicly funded long- 
term care resources will play a key role across countries 
within the Organisation for Economic Cooperation and 
Development amid macroeconomic trends (eg, ageing 
population, increasing disability prevalence in old age, 
decreasing fertility) that will pose extreme challenges to 
long- term care systems.20

Study limitations

Key limitations of our study are mostly related to the 
limitations of the available data. First, our data on CRQoL 
only refer to users receiving publicly funded long- term 
support including community- based, residential and 
nursing care. This implies that our findings may not 
apply to ASC users without long- term support (eg, users 
receiving only short- term support or equipment). More-
over, users of publicly funded long- term support repre-
sent that portion of the population with the highest level 
of need. Therefore, our results may not apply to individ-
uals with lower levels of need. Furthermore, the survey 
population also includes users whose long- term support 
is privately funded but managed (rather than funded and 
managed) by the LA. As a consequence, our sample might 
include also these users whom we are unable to identify. 
They are, however, a small proportion of the population 
of long- term support users, about 8% on average across 
LAs, which implies that their probability to be drawn 
in the sample is small. Hence, the possible inclusion of 
some of these users in our sample is unlikely to have a 
substantial impact on our results. Finally, as we assume 

that all individuals in our sample receive some publicly 
funded ASC, our analysis estimates the CRQoL effects 
when ASC expenditure per user is zero by extrapolation. 
However, in principle, our approach would remain valid 
even if data on long- term support users whose care is not 
publicly funded were available.

Future research could explore the sensitivity of our 
results to panel data methods which combine the cross- 
sectional and emerging time series data. Although this 
could account for unobserved differences between LAs it 
would also require new IVs which vary over time as the IVs 
proposed in this study are mostly time- invariant.

CONCLUSION

This study provides an important policy- relevant insight 
about the SC- QALY effects of publicly funded ASC 
expenditure on long- term support users. It suggests that, 
in the English public ASC sector, additional investment 
to support newly eligible users offers greater value for 
money than extending support for existing users.
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