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A B S T R A C T   

To date there have been no attempts to construct composite measures of healthcare provider performance which 
reflect preferences for health and non-health benefits, as well as costs. Health and non-health benefits matter to 
patients, healthcare providers and the general public. We develop a novel provider performance measurement 
framework that combines health gain, non-health benefit, and cost and illustrate it with an application to 54 
English mental health providers. We apply estimates from a discrete choice experiment eliciting the UK general 
population’s valuation of non-health benefits relative to health gains, to administrative and patient survey data 
for years 2013–2015 to calculate equivalent health benefit (eHB) for providers. We measure costs as forgone 
health and quantify the relative performance of providers in terms of equivalent net health benefit (eNHB): the 
value of the health and non-health benefits minus the forgone benefit equivalent of cost. We compare rankings of 
providers by eHB, eNHB, and by the rankings produced by the hospital sector regulator. We find that taking 
account of the non-health benefits in the eNHB measure makes a substantial difference to the evaluation of 
provider performance. Our study demonstrates that the provider performance evaluation space can be extended 
beyond measures of health gain and cost, and that this matters for comparison of providers.   

1. Introduction 

Both regulators of healthcare providers and policymakers need to be 
able to distinguish good from poor performance. Performance assess-
ment and ranking of providers helps to understand the reasons for 
variation, identify best practice, tackle poor performance and evaluate 
the impact of regulatory decisions. A challenge for provider perfor-
mance assessment is to capture a broad array of performance dimensions 
that matter, alongside costs. 

In the extra-welfarist perspective (Brouwer et al., 2008) the key 
outcome of healthcare provision is its effect on health. This focus is 
justified by assuming that the objective of public and private funders of 
healthcare is to maximise health within a given budget. However, pa-
tients may also value other aspects of healthcare. Specifically, they also 
care about non-health process attributes of healthcare, such as how long 
they wait for treatment, how easy it is to access care, and how they are 
treated whilst receiving care (Rowen et al., 2022; Soekhai et al., 2019; 
Entwistle et al., 2012). Policymakers and funders also care about 

non-health benefits. For example, the World Health Organisation’s 
health system performance framework takes responsiveness (defined as 
including respect for persons, prompt attention, quality of basic ame-
nities, and choice of provider) as a fundamental objective in addition to 
health (Murray and Frenk, 2000). The English National Health Service 
(NHS) recognises the importance of non-health benefits in its legislation 
and policy (Department of Health, 2010, Department of Health and 
Social Care, 2023; NHS, 2017), and even collects data to monitor its 
performance against these policy aims, such as the Friends and Family 
Test (https://www.england.nhs.uk/fft/) based on patient assessments of 
aspects of the care delivery process such as dignity and privacy. 

The question is not whether we should measure non-health benefits, 
but rather how to combine these with data on health and costs to derive 
an overall assessment of provider performance so that providers can be 
ranked. In cost-effectiveness analysis, there is support for extending the 
attributes taken into account in the evaluation of specific healthcare 
interventions beyond the usual health effects and cost which are 
considered (Coast, 2004; Coast et al., 2008; Devlin and Sussex, 2011; 
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Wildman et al., 2016; Wildman and Wildman, 2019). However, there is 
no consensus on the best approach to achieve this (Briggs, 2016; Frazão 
et al., 2018). 

A small number of studies have used estimates of patient health 
benefits and cost to compare healthcare providers rather than healthcare 
interventions. Appleby et al. (2013) used gains in quality-adjusted life 
years (QALYs) and costs for English hip replacement providers and 
Karnon et al. (2013) compared survival and costs for patients presenting 
with acute chest pain in four public hospitals in Australia. Timbie and 
Normand (2008) and Timbie et al. (2008) compared risk-adjusted costs 
and survival for heart attack patients in Massachusetts hospitals. 

With only two dimensions of performance (health and cost) scatter 
plots can identify efficient and inefficient (undominated and dominated) 
providers. Timbie and Normand (2008) and Timbie et al. (2008) 
extended their estimation of cost and survival by using an assumed 
monetary value per life saved to calculate incremental net health ben-
efits to measure provider performance. Data envelopment analysis and 
stochastic frontier methods (Jacobs et al., 2006) can be used as the 
number of performance dimensions increase. But judgements about the 
relative marginal value of the different performance dimensions, are 
essential to create a single measure. 

Nonetheless, regulators and policymakers find it useful to rank 
providers by overall performance, which requires a single measure. 
There appear to have been no previous attempts to construct quantita-
tive measures of overall healthcare provider performance which take 
account of preferences for non-health benefits, along with health ben-
efits and cost (Ryan and Tompkins, 2014). 

In this paper we develop a novel method of incorporating non-health 
aspects of the healthcare process into quantitative assessments and 
rankings of healthcare provider performance. We build on the principles 
within economic appraisals of weighing the costs and benefits of in-
terventions, by applying these ideas to assessing the performance of 
healthcare providers. We extend the evaluation space to include aspects 
of provider responsiveness (such as continuity of care, clear communi-
cation, being treated as a person) and access, in addition to measures of 
health benefit and production costs. We show how stated preference 
estimates obtained from a discrete choice experiment (DCE) with a 
sample of the UK general public can be used to measure health and non- 
health benefits on a common scale − equivalent health benefit (eHB) −
which can then be combined with information on cost to calculate an 
equivalent net health benefit (eNHB) performance indicator. This can then 
be used to rank providers. 

We illustrate the eNHB approach by applying it to English NHS 
mental healthcare providers to demonstrate the first quantitative com-
parison of their overall performance in terms of costs and (health and 
non-health) benefits. Aspects of care other than direct health gain are 
particularly important in mental health services given that many mental 
health conditions are enduring or recurring and healthcare contacts can 
be for prolonged periods of time. An evidence review highlighted the 
value placed by mental health service users on relationship building, 
continuity of care and involvement in care (Newman et al., 2015). Re-
lationships form the core of service users’ experiences (Gilburt et al., 
2008) and higher patient satisfaction with mental health services is 
associated with care continuity and involvement (Stamboglis and Ja-
cobs, 2020). Policies also stress the importance of patient centred care 
and the need to involve service users in care decisions (Mental Health 
Taskforce, 2016; NHS England, 2016). However, given the complexity of 
the nature of mental health care, there has been mixed success in 
developing performance assessment frameworks for these providers 
(Jacobs and McDaid, 2010; Urbanoski and Inglis, 2019). 

In the next section we outline the institutional background in NHS 
mental healthcare. Section 3 describes the methods we use to measure 
the overall performance of NHS mental health providers and Section 4 
presents results. In section 5 we discuss the key steps and requirements 
for incorporating non-health benefits into a provider performance 
assessment framework. 

2. Institutional background 

In the English NHS, healthcare is funded almost entirely from general 
taxation. Mental health services differ from physical health services in 
both organisation and delivery. Although some mental health services 
are provided in primary care, patients with more serious mental health 
problems are typically managed by publicly owned mental health pro-
viders (known as Mental Health Trusts) which provide care, without 
charge, in both inpatient and community settings. Patients access the 
services of one of the 54 Trusts mainly by referral from their primary 
care doctor, although some are referred by the justice system, social 
services, and some self-refer. Most Trusts serve the local population in 
their catchment areas, although some receive national referrals for more 
specialist services. They often cover large geographic areas and usually 
have several community and inpatient sites. Trusts are largely funded by 
block contracts negotiated with local commissioners which hold bud-
gets, for all types of care, derived from a national needs-related capi-
tation formula. Trusts are expected to break even each year. 

Mental health disorders account for 4% of hospital admissions in 
England (QualityWatch, 2015) and mental health treatment costs ac-
count for 12% of the total NHS budget (McCrone et al., 2008). The 
average length of stay for those who are treated in hospital is around 35 
days; much longer than the average of around 8 days for patients 
admitted for physical health conditions (Cavallaro et al., 2023; Bell, 
2022). For over 90% of the 1.8 million people in contact with secondary 
mental health services each year, care is delivered outside hospital by 
community-based mental health teams run by the local Trust. 

3. Methods 

In this section we outline how we construct our proposed perfor-
mance measure (equivalent net health benefit − eNHB). (A fuller 
description is in the Online Appendix.) The study was approved by NHS 
North East Newcastle and North Tyneside Research Ethics Committee. 
The reference number for the study is: 240,427. 

3.1. Equivalent net health benefit 

Creating a single measure from multiple dimensions of performance 
requires that all dimensions of performance are valued in the same units. 
The net health benefit (NHB) framework is routinely used in the 
assessment of health technologies and interventions (Stinnett and Mul-
lahy, 1998; Drummond et al., 2015) to measure cost-effectiveness. We 
extend this framework to incorporate non-health aspects of healthcare 
provision and apply it to performance assessment. Our overall perfor-
mance measure is the equivalent net health benefit (eNHB): 

eNHBj = eHBj − wccj = hj +
∑K

k=1
wkqjk − wccj (1)  

where hj is the health benefit of treatment in provider j, qjk is the k-th 
non-health benefit, wk is the marginal valuation of this type of benefit in 
terms of health (i.e. the marginal rate of substitution between q and h), cj 
is the cost of providing care, and wc is the opportunity cost of expendi-
ture in terms of units of benefit forgone. eHB is the equivalent health 
benefit, i.e. the sum of health and non-health benefits valued in units of 
heath. The way wk and wc are obtained is described in sections 3.3 and 
3.4 respectively. 

3.2. Data to measure benefits and costs 

We use two key datasets to measure health and non-health benefits. 
First, the Mental Health Minimum Data Set (MHMDS) has data on all 
adults using secondary mental health services funded by the English 
NHS. MHMDS has information on patients’ mental health, socio- 
demographic characteristics, home address, waiting time from referral 
to start of treatment, and treatment. Patients are assessed by a 
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healthcare professional at the start of an episode of care and allocated to 
one of 20 needs-based categories, known as clusters. Much of our data 
collection and analyses are at the level of the cluster-episode: the time a 
patient remains within the same cluster in the same provider. If patients 
change their cluster allocation or change provider, this triggers a new 
cluster-episode. We use MHMDS to measure health benefit, as well as 
three patient-level measures of non-health benefit using the methods 
described below. Second, we use provider-level information on patients’ 

experience of Mental Health Trusts from the annual Community Mental 
Health Survey (CMHS) for six other measures of non-health benefit such 
as provider responsiveness. 

To calculate the costs of cluster-episodes, we cost the most common 
types of activity recorded in the MHMDS (see Ride et al., 2020 for de-
tails). For patients admitted to hospital, we use the cluster-specific unit 
costs per admitted patient day. For services provided in the community 
we use the Electronic Staff Record and estimates of unit costs for 2016 by 
the Personal Social Services Research Unit (Curtis and Burns, 2016). 

After allowing for changes to CMHS and missing data in MHMDS, we 
measure the performance of all 54 mental health providers using data 
for years 2013–2015. 

3.3. Definition and measurement of health and non-health benefits 

In order to identify important dimensions of health and non-health 
benefits for assessing mental health provider performance, we apply 
the results of a previous study that used six focus groups (three of mental 
health service users and three of mental healthcare professionals) 
(Powell and Rowen, 2022). The dimensions they identified consist of: 
effectiveness of treatment (hj) and nine other non-health quality attri-
butes (qjk). The attributes they identified were described in such a way 
that we could measure them using data in MHMDS and CMHS. We 
measure four of the ten attributes using data from MHMDS patient level 
data aggregated to provider level: waiting times, ease of access, appro-
priate discharge, and effectiveness of treatment (health benefit). The 
other six dimensions are measured using provider level means of patient 
responses to questions in the CMHS (see Table 1). We provide a more 
detailed description of the measurement of the attributes in the Online 
Appendix. 

The health benefit (attribute 10) is calculated using data on the 
change in the patient’s health between the start and end of the cluster- 
episode. Generic health-related quality of life measures, such as the EQ- 
5D instrument, do not perform well in mental health patient populations 
(Brazier et al., 2014). Instead, we use the ReQoL-UI (Recovering Quality 
of Life Utility Index), a validated measure of the quality of life for people 
with mental health problems (Keetharuth et al., 2020). MHMDS does not 
include the ReQoL instrument but does have information on the Health 
of the Nation Outcome Scale (HoNOS) score at the beginning and end of 
cluster-episodes where we assume the difference in score represents the 
health gain from the episode of care. HoNOS is a widely used measure of 
symptoms and severity for mental health patients with 12 items rated on 
a 0–4 scale (Wing et al., 1998). Using results from regression analysis of 
matched ReQoL-UI and HoNOS scores collected for 649 patients in 14 
Mental Health Trusts (Keetharuth and Rowen, 2020), we estimate 
ReQoL-UI as a linear function of the HoNOS score. Data limitations 
prevented us from estimating the duration of the health benefit, and in 
the absence of any available evidence, we assume that the benefit of 
treatment (the health gain) lasts one year after the end of the cluster 
episode, yielding a measure commensurate with the QALY to which a 
cost-effectiveness threshold can be applied (see section 3.4). 

Comparison of provider quality measures and costs requires risk 
adjustment for patient-level factors outside the control of providers 
(Iezzoni, 2012; Moran and Jacobs, 2018). The six trust-level quality 
measures (attributes 3 to 8) derived from the CMHS are already adjusted 
for the age and sex mix of respondents for each question in each trust 
and no further adjustment is applied. We also interpret a failure of 
appropriate discharge (attribute 9) as a ‘never-event’ that should not 

Table 1 
Benefit attributes for mental healthcare.  

Attributes Dataset Definition DCE description 
1. Waiting times MHMDS Days from referral 

date to cluster- 
episode start date 
(only calculated for 
the first cluster- 
episode) 

The time you wait to 
receive healthcare is 
appropriate for your 
needs 

2. Ease of access MHMDS Treated in nearest site The healthcare you 
receive is provided in 
your local area 

3. Person-centred 
care 

CMHS % most positive 
response to ‘Were you 
involved as much as 
you wanted to be in 
agreeing what care 
you will receive?’ 

(Q12) 

You are involved as 
much as you want to 
be in agreeing what 
care you receive 

4. Co-ordinated 
approach 

CMHS % most positive 
response to ‘How well 
does this person 
organise the care and 
services you need?’ 

(Q10) 

The person or people 
you see organise the 
care and services you 
need well 

5. Continuity CMHS % most positive 
response to ‘In the last 
12 months, have the 
people you see for 
your care or services 
changed?’ (Q17) 

You are able to see 
the same person or 
people throughout 
your healthcare 

6. Communication, 
capacity and 
resources 

CMHS Average of % most 
positive response to 
‘Did the person or 
people you saw listen 
carefully to you?’ 

(Q.4) and ‘Were you 
given enough time to 
discuss your needs 
and treatment?’ (Q5) 

The person or people 
you see listen 
carefully to you and 
give you enough time 
to discuss your needs 
and treatment 

7. Treated as a 
person 

CMHS % most positive 
response to ‘Overall 
in the last 12 months, 
did you feel that you 
were treated with 
respect and dignity by 
NHS mental health 
services?’ (Q42) 

You are treated with 
dignity and respect 

8. Recovery focus CMHS % most positive 
response to ‘Do the 
people you see 
through NHS mental 
health services help 
you with what is 
important to you?’ 

(Q39) 

You are supported to 
do the things in your 
life that you want to 
do 

9. Appropriate 
discharge 

MHMDS Indicator equal to one 
if there is no new spell 
starting between 
seven and 30 days of 
the end of the 
previous spell. 

You are not 
discharged before you 
are ready 

10. Effectiveness of 
treatment (health 
benefit) 

MHMDS Change in HoNOS 
score between start 
and end of cluster- 
episode converted to 
change in ReQoL-UI 

For your next year of 
life you will have 
20%, 50%, 80% 
quality of life 

Note. DCE: discrete choice experiment. CMHS: Community Mental Health Sur-
vey – outcomes reflect rates, i.e. provider-level mean values of binary variables. 
MHMDS: mental health minimum data set (patient-level). HoNOS: Health of the 
Nation Outcome Scale. ReQoL UI: Recovering quality of life utility index. CMHS 
question numbers are from the 2015 and 2016 questionnaires (https://nhss 
urveys.org/surveys/). 
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occur, irrespective of the characteristics of the patient. We therefore 
case-mix adjust three MHMDS based benefit attributes (waiting times, 
ease of access and effectiveness) and patient cost, using regression 
models with patient characteristics, including age, gender, ethnicity, 
marital status, Mental Health Act (detention) status, income depriva-
tion, and whether a care co-ordinator is assigned (typically for those 
with enduring illness). 

Estimates of the marginal rate of substitution, or the valuation of the 
health (hj) and non-health attributes (qjk) are taken from a published 
online discrete choice experiment (DCE) that was undertaken with 1018 
members of the UK general population (Rowen et al., 2022). The sample 
was drawn from the UK general public to elicit preferences as they are 
voters, tax payers (and, therefore, fund the NHS) and potential users of 
the NHS. The marginal values (wk) of the nine non-health attributes in 
terms of health are the marginal rates of substitution between health (hj) 
and non-health attributes (qjk) and are taken from the model estimates 
using the DCE data (for further details see Rowen et al., 2022). 

3.4. Combining costs and benefits as equivalent net health benefit (eNHB) 

We use eNHBj to compare the relative performance of providers 
against each other, and not to make judgements about the absolute value 
of providers (e.g. whether their output has a greater value than their 
cost). All health expenditure has opportunity costs in the form of other 
benefits that could have been generated with these resources. Estimates 
of these opportunity costs can be used to make the cost of mental health 
care provision commensurate with the measures of health (and non- 
health) benefits. The National Institute for Health and Care Excellence 
(NICE) generally recommends new technologies if additional health 
benefits are produced at less than £20,000-£30,000 per QALY (Devlin 
and Parkin, 2004; Appleby et al., 2007), but has used a weighting system 
equivalent to a threshold of £50,000 per QALY for drugs providing 
relatively short extensions of life in patients defined as end of life 
(Paulden, 2017). Claxton et al. (2015) estimate the marginal cost to the 
NHS of producing an additional QALY at a much lower value of around 
£13,000. None of these valuations explicitly incorporates the likely 
non-health benefits gained as a result of expending NHS resources. In the 
absence of estimates of the opportunity costs of mental healthcare 
expenditure in terms of eHB forgone, we use wc = 1/£30,000 in our base 
case. 

3.5. Robustness checks and extensions 

We examine the robustness of provider rankings in a number of 
ways. First, we conduct sensitivity analysis using a range of alternative 
cost weight values (wc = 1/£10,000, 1/£20,000, 1/£50,000). 

Second, we conduct sensitivity analysis using a range of alternative 
attribute weights. Where our main analyses used preferences elicited 
from the general public to determine the relative weightings of the 
different attributes, we examine the use of published weights derived 
from mental health service users and mental healthcare professionals 
(Rowen et al., 2022). Next, we set the non-health benefit attribute 
weights to zero so that only health gains and costs matter. 

We also compare provider rankings based on equivalent net health 
benefit with the published rankings of the sector regulator, the Care 
Quality Commission (CQC). The CQC produces a four-category 
(Outstanding, Good, Requires Improvement and Inadequate) rating of En-
glish mental health providers. The rating is based on five criteria (safety, 
effectiveness, caring, responsiveness to people’s needs, leadership) 
assessed by a combination of routine quantitative data, qualitative in-
vestigations, and site visits (Care Quality Commission, 2017; Allen et al., 
2020). 

The CQC criteria, though not formally defined, differ from those 
embodied in the eNHB measure and while the CQC measure appears to 
take account of both health and non-health benefits, it takes no account 
of cost in comparing providers. Whilst we would therefore not expect to 

find an equivalence in ratings, it is of interest to see how the results used 
by regulators which are available in the public domain differ from those 
using our measure. 

4. Results 

Provider level summary statistics are shown in Table 2 which pre-
sents the descriptive statistics for the case-mix adjusted provider level 
effects plus the overall mean for the quality attributes and costs. The 
health gain, nine non-health attributes and cost shown in Table 2 are the 
main inputs to our provider performance analysis. On average, Trusts 
appear to perform reasonably well on ease of access with over two-thirds 
of them able to treat all locally resident patients. There are some out-
liers, with the worst performing Trust treating less than 10% of locally 
resident patients and the best performing Trust treating almost all of its 
locally resident patients. Performance on appropriate discharge appears 
to be good with Trusts discharging only 5% of patients inappropriately, 
on average. 

Overall mean Trust performance on patient reported attributes from 
CMHS varies considerably across the attributes, with 75% of patients 
reporting that they are satisfied with being treated as a person but only 
44% reporting they were involved as much as they wanted in the care 
they received. However, for any given CMHS attribute the variation in 
mean scores across Trusts is relatively small: the coefficients of variation 
range from 0.03 (treated as a person) to 0.09 (person centred care). 

The average Trust level health effect (ReQoL gain) varies across 
Trusts, ranging from 0.101 to 0.114. (Mean values for provider level 
quality attributes when taking account of the marginal valuations of 
each benefit are shown in Appendix Table A.2). 

We adjust only for common year trends for the provider effects for 
the CMHS attributes (3–8) because we use provider level survey data, 
and for appropriate discharge (attribute 9) because we regard it as a 
“never event”. Consequently these provider effects are highly correlated 
with the raw provider means (see Appendix Table A.3). Correlations of 

Table 2 
Descriptive statistics for provider level effects.  

Benefit attribute Weight 
relative to 
ReQoL 

Provider level summary statistics 
Mean SD Min Max 

1. Waiting time: wait 
≤75th centile (62 
days) 

w1 = 0.062 1.055 0.110 0.750 1.306 

2. Ease of access w2 = 0.179 0.701 0.173 0.096 0.927 
3. Person-centred care w3 = 0.090 0.435 0.039 0.354 0.535 
4. Co-ordinated 

approach 
w4 = 0.205 0.606 0.043 0.503 0.689 

5. Continuity w5 = 0.121 0.571 0.046 0.457 0.675 
6. Communication, 

capacity and resources 
w6 = 0.134 0.698 0.028 0.641 0.748 

7. Treated as a person w7 = 0.176 0.751 0.023 0.694 0.802 
8. Recovery focus w8 = 0.104 0.423 0.040 0.348 0.500 
9. Appropriate discharge w9 = 0.139 0.948 0.022 0.888 1.002 
10. Effectiveness: ReQoL 

gain 
1 0.107 0.002 0.101 0.114 

Cost 
Cost (£) per cluster- 

episode 
wc = 1/ 
£30,000 

13,383 910 11,703 16,043 

Equivalent health benefit 
(eHB)  

0.933 0.043 0.841 1.009 

Equivalent net health 
benefit (eNHB)  

0.487 0.059 0.320 0.603 

Notes: Summary statistics are for provider effects calculated as risk adjusted 
provider fixed effects plus the overall mean for the attribute or cost. Equivalent 
health benefit: eHB = h –wc c. Equivalent net health benefit: eNHB = h +
∑9

k=1wkqk − wcc. Number of providers: 54. Benefit attributes (except for 
appropriate discharge) and cost are case-mix risk adjusted as described in the 
Online Appendix.  
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risk adjusted and raw measures are much lower for ease of access (0.35), 
effectiveness (0.55), and cost (0.63) which are derived from patient- 
level data in MHMDS suggesting that risk adjustment materially af-
fects these patient-level measures. Risk adjustment makes relatively 
little difference for the waiting time attribute where the correlation of 
risk adjusted and raw provider scores is 0.96. 

Table 3 reports the correlations amongst risk adjusted provider level 
health, non-health attributes, and cost. The benefit attributes 3 to 8, 
measured using CMHS data, show strong positive correlations: all but 2 
of the 15 correlation coefficients are statistically significant at the 5% 
level. Some of these attributes may therefore be picking up related as-
pects of quality. None of the four benefit measures derived from the 
patient cluster-episode level MHMDS data are statistically significantly 
correlated with any of the other benefit measures. Cost per cluster- 
episode is not significantly associated with any of the benefit attributes. 

Fig. 1 compares the rank of providers when performance is measured 
by eNHB which takes account of health, cost and non-health attributes, 
and the rank of providers when performance is measured by net health 
benefit (NHB) in which only cost and health benefits matter (i.e. taking 
no account of non-health benefits). The Spearman correlation between 
the two rankings is 0.57 and the average absolute change in rank is 10.6 
suggesting that including non-health benefits makes a difference to 
provider rankings. There is less change in ranking at the extremes than 
in the middle of the rankings. 

Table 4 further examines the sensitivity of performance rankings to 
the weights on health attributes and cost. Varying the weight on cost has 
a smaller effect on the numerical magnitude of the eNHB performance 
measure (column (1)) than on the rankings by eNHB (column (2)). Even 
after increasing the cost weight three-fold (£1/30,000 to £1/10,000), the 
eNHB scores are still strongly correlated (0.93). The effect on the cor-
relation of the ranking of providers is somewhat greater with an average 
absolute change in ranking of 6.5. However, there is little movement in 
the top and bottom quartiles of the rankings. 

Where the main analyses used preferences elicited from the general 
public to determine the relative weightings of the different attributes, 
we found that using DCE weights derived from mental health service 
users or mental healthcare professionals have very little effect on the 
magnitudes of eNHB or on the rankings. 

When we set the weights of the non-health attributes (1–9) to zero so 
that providers are evaluated by NHB (h – wcc), the average absolute 
change in ranking is 10.6 and five of the 13 providers in the top quartile 
are moved into lower quartiles. This marked impact suggests the po-
tential importance of incorporating non-health benefit attributes in the 
measurement of the performance of mental health service providers. 

Fig. 2 compares the CQC four-fold categorisation of providers during 
the period 2014–2015 with the quartiles of the eNHB performance 
metric. The CQC rates only two providers as Outstanding and these are in 
the second and third quartiles of the eNHB distribution. The single 
provider rated as Inadequate is in the second eNHB quartile. There is 
slightly better correspondence between the CQC and eNHB rankings for 

the providers rated Good and Requires Improvement by the CQC. Thirteen 
of the 15 providers rated as Good are in the top two eNHB quartiles and 
22 of the 36 rated as Requires Improvement are in the bottom two quar-
tiles. Comparison of the CQC categorisation with our NHB measure, 
rather than with eNHB, produces a very similar pattern (see 
Appendix Table A.4)). 

In Appendix Table A.5 we report results from a comparison of the 
CQC categories and eNHB using three ordered logistic regressions of the 
CQC categories on NHB, on eNHB, and on the 11 components (health 
gain, non-health attributes, cost) of eNHB. The CQC ranking is weakly 
(p < 0.1) positively associated with eNHB but not with NHB. In the 
model with all 11 separate components of eNHB there are no statistically 
significant coefficients and five (including the health gain) are negative. 

The differences between the sector regulator rankings and our pro-
posed eNHB performance measure suggests that they are capturing 
different aspects of performance. Allen et al. (2020) found similarly poor 
agreement between CQC ratings of acute hospitals and those predicted 
from a large set of indicators. 

Overall, the robustness checks to the eNHB measure suggest that the 
performance rankings are relatively stable to changes in varying the 
preferences used for the relative weightings and in applying different 
weights to the costs. The results also show that including non-health 
attributes matters for provider rankings. There was however lower 
agreement between the eNHB and a comparison with CQC ratings but 

Table 3 
Correlations between health, non-health attributes, and cost.   

1. Waiting 
time 

2. Ease of 
access 

3. Person- 
centred care 

4. Co- 
ordinated 
approach 

5. 
Continuity 

6. 
Communication 

7. Treated 
as a person 

8. Recovery 
focus 

9. Appropriate 
discharge 

10. Effectiveness 
(ReQoL gain) 

2 0.108 1         
3 0.142 0.079 1        
4 0.193 0.093 0.636*** 1       
5 0.183 0.112 0.500*** 0.543*** 1      
6 0.211 0.122 0.829*** 0.724*** 0.634*** 1     
7 0.167 0.080 0.518*** 0.441** 0.367 0.448** 1    
8 0.204 0.039 0.832*** 0.765*** 0.545*** 0.851*** 0.410 1   
9 −0.151 −0.129 −0.215 −0.055 −0.253 −0.057 −0.291 −0.023 1  
10 −0.076 −0.117 −0.142 0.024 0.186 −0.022 −0.088 −0.070 0.044 1 
Cost −0.134 −0.332 −0.123 −0.051 0.005 −0.058 −0.120 0.024 0.046 0.178 

Note. **, ***: Pearson correlation significant at the 1% and 5% level after applying Bonferroni adjustment. 

Fig. 1. eNHB vs NHB provider performance ranking 
Note. eNHB: equivalent net health benefit: hj +

∑9
k=1wkqjk − wccj. NHB: net 

health benefit: hj − wccj. Rank 1 is best performance. 
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these performance measures likely focus on different aspects of 
performance. 

5. Discussion 

In this paper we demonstrate that it is possible to take account of 
preferences for health and non-health attributes alongside cost, in 
measuring the overall performance of healthcare providers. This 
requires:  

• Choice of health and non-health attributes. We assume that the 
relevant dimensions of healthcare are those that matter to mental 
healthcare service users and mental healthcare professionals, and use 
ten existing attributes of mental healthcare quality (health gain and 
nine non-health attributes) identified in previous studies using focus 
groups (Powell and Rowen, 2022; Rowen et al., 2022).  

• Measurement. Administrative data covers some of these performance 
dimensions (waiting time, being treated close to home). The English 
NHS also routinely collects information on the mental health of pa-
tients at the start and end of episodes of care. Other dimensions of 
non-health benefit that matter to service users and mental healthcare 
professionals, such as being treated as a person and continuity of 

care, are not routinely captured in the administrative data we use 
and were drawn instead from patient surveys.  

• Valuation of the relevant attributes on a common scale. We apply 
results from an existing DCE estimating the general public’s will-
ingness to trade off non-health benefit dimensions against a measure 
of health-related quality of life for mental health (Rowen et al., 
2022). To express cost in terms of health and non-health benefits 
forgone (i.e. the opportunity cost of NHS expenditure) we use 
existing estimates of the cost-effectiveness threshold in the English 
NHS (Devlin and Parkin, 2004; Appleby et al., 2007) and conduct 
sensitivity analyses around this value. 

We find considerable variation across providers in health and non- 
health attributes and in cost. Most of the non-health attributes are 
positively correlated, though the correlations are statistically significant 
only for those collected via the patient survey. Six of the non-health 
attributes are negatively correlated with the change in health-related 
quality of life. This implies that better performance on non-health at-
tributes is not necessarily linked to improvements in health. Providers 
that produced larger health benefits also had higher costs, but for six of 
the nine non-health dimensions, costs are lower for providers with better 
health benefit scores. 

Taking account of nine non-health benefits made a substantial 

Table 4 
Sensitivity to weights on cost and non-health attributes.   

Correlationa with baseline 
eNHB (1) 

Correlationb with baseline 
eNHB ranking (2) 

Average absolute change 
in ranking (3) 

Change in top 
quartile (4) 

Change in bottom 
quartile (5) 

Health gain equivalent of cost (wc) 
wc = 1/£10 k 0.93 0.82 6.5 2 1 
wc = 1/£20 k 0.99 0.97 2.6 1 1 
baseline wc = 1/£30 k 1 1 0 0 0 
wc = 1/£40 k 1.00 0.99 1.5 1 1 
wc = 1/£50 k 0.99 0.98 2.2 1 2 
Weights on non-health attributes 
Service Users 1.00 0.99 1.7 1 1 
Healthcare Professionals 0.98 0.96 2.9 1 1 
Only health gain and cost matter 

(NHB): w1 = 0, …,w9 = 0) 
0.72 0.57 10.6 5 4 

Note. 
a Pearson correlation coefficient. 
b Spearman rank order correlation coefficient. Change in top and bottom quartiles: number of different providers in quartile compared with baseline. The baseline 

case uses the general public marginal rates of substitution between health gain and other attributes. eNHB: equivalent net health benefit hj +
∑9

k=1wkqjk − wccj. NHB: 
net health benefit hj − wccj.  

Fig. 2. Comparison of ranking of Care Quality Commission rating with ranking by eNHB quartile.  
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difference to the evaluation of provider performance. The Spearman 
correlation coefficient of the ranking of providers by eNHB, which al-
lows for health, non-health benefits and cost, with the ranking based 
only on NHB, which allows only for health and cost, was relatively low 
at 0.57. Provider performance rankings are much less sensitive to as-
sumptions about the health equivalent weight on cost. For example, 
after a three-fold increase in the cost weight compared with that based 
on the NICE threshold, the Spearman correlation coefficient of the 
provider rankings was 0.82. 

The sector regulator – the Care Quality Commission – produces an 
ordered four category rating of provider performance based on its 
assessment of safety, effectiveness, caring, responsiveness to people’s 
needs, and leadership. Some of these attributes are based on the same 
patient survey that we used, though the way in which different perfor-
mance attributes are combined to produce the CQC rating is not pub-
lished. We find only weak positive correlation between our eNHB 
measure and the CQC rating, suggesting that the CQC criteria, or 
weightings placed on them by the CQC, differ considerably from those 
we derived from discrete choice experiments undertaken with members 
of the general population (Rowen et al., 2022). The low correspondence 
between eNHB and CQC ratings may not be surprising, given the dif-
ferences in their focus. The choice of performance assessment measures 
may depend on both the purpose of the assessments and the needs of the 
audience for whom the approach is designed. For example, the CQC 
ratings are designed for regulators where system leadership may 
explicitly be highly valued because the CQC can hold to account those 
they deem responsible for poor performance in terms of leadership of the 
organisations they assess and they therefore gather specific qualitative 
evidence from leaders as part of their assessment. Our approach has a 
patient-centred focus, taking account of attributes that matter to pa-
tients where non-health benefits may be more highly valued. 

Our exploratory analyses have some limitations. First, we assume 
that the duration of the health gain is the same for all clusters and 
providers (one year). However, if there is variation in the duration of 
health effects, then provider rankings would be affected. Second, some 
of the routine administrative and costing data we used are of poor 
quality, with many missing items and inconsistencies, particularly for 
the measurement of cost and health gain. Survey data may also suffer 
from response bias. Third, though the wording used in the DCE was 
selected to represent the patient survey data, there may have been a 
weak correspondence between some of the attributes identified as 
important in focus groups, those valued in the DCE, and the patient 
survey questions used to measure these attributes. Fourth, we did not 
explore the estimation of uncertainty around the performance measures 
derived from the eNHB approach because we want to be as transparent 
as possible in the development of the method and not introduce addi-
tional complexity since both the weighting on different elements and the 
performance level of different elements are estimated and are subject to 
uncertainty. Future applications of the eNHB approach may wish to use 
more sophisticated methods. Fifth, performance is a function of a range 
of aspects of provider behaviour which need to be combined in some 
functional form. Whilst a more complicated aggregation is possible, we 
chose a simple linear model for our DCE weights which is explicit. An 
alternative to an additive model would make it more difficult to estimate 
and then apply the weights to. Sixth, there are limitations to the HoNOS 
mental health outcome measure (Delaffon et al., 2012) and the sample 
size used to convert HoNOS to ReQoL-UI may be too small to capture 
potential heterogeneity in mental health needs. Finally, estimates of the 
opportunity costs of NHS expenditure take account only of displaced 
health. They may be higher or lower than the opportunity cost in terms 
of health and non-health benefit (eHB) depending on whether health 
and non-health benefits are substitutes or complements in the produc-
tion of health services. We therefore had to make strong assumptions to 
value cost in terms of eHB, though sensitivity checks suggested that the 
effect on provider rankings was relatively minor. 

Our exploratory analysis suggests some pointers for future research 

on measuring the performance of healthcare providers. The first 
requirement for future analyses is the routine collection of the health 
effect of treatment using measures of patient health pre- and post- 
treatment, rather than crude post-treatment measures (such as mortal-
ity, emergency readmissions and surgical revisions). Some non-health 
attributes of healthcare, such as waiting time or distance travelled to 
access care, can be captured in routine administrative data. But some 
other important dimensions of care, such as continuity of care or the 
quality of interactions with health service staff, are likely to require 
surveys of service users and carers. This is feasible: for example, the NHS 
now has patient surveys for primary care, maternity services, children 
services, inpatients, outpatients, accident and emergency, cancer ser-
vices as well as the CMHS for mental health services. 

Second, where incorporating non-health attributes, it is possible to 
obtain valuations by patients in units of the health measure, using DCEs. 
Alternatively, when patients have a choice amongst different providers 
of a given type of healthcare, it may be possible to estimate models of 
patient choice to obtain revealed, rather than stated preference valua-
tions of non-health attributes in terms of health. The final and most 
difficult step in constructing a summary measure of overall provider 
performance, is to value health on the same scale as provider costs. We 
convert provider costs into health units using estimates of the NHS cost- 
effectiveness threshold. An alternative approach would be to use DCEs 
to estimate willingness to pay for health and non-health attributes (de 
Bekker-Grob et al., 2012) although there may be challenges to do this in 
a health system where care is traditionally free at the point of access, and 
attempts to explore this have yielded a wide range of estimated values 
(Donaldson et al., 2011). 

Future work may also wish to include estimates of uncertainty to 
assess whether differences in relative performance rankings cannot be 
explained by chance variation alone. It may also be important to explore 
different ways to aggregate the underlying health and non-health ben-
efits, including nonlinear approaches. Future research may also wish to 
replicate our approach using high quality data from a different context 
to mental health. 

Our study demonstrates a novel method of extending the provider 
performance evaluation space beyond a measure of health gain and cost 
and we show that this matters for the comparison of providers. Whilst 
health gain and cost are important, they are not the only relevant di-
mensions when judging the overall performance of healthcare providers. 
This new approach can help regulators and policymakers to identify 
good and poor performance on dimensions that matter to patients, 
healthcare providers and the general public. 

CRediT authorship contribution statement 
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