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1. Introduction 
 
The UK has used a cost weighted activity index for measuring health output in the National Accounts since 
1998, with a major improvement in the coverage of the index in 2004.  The output method is described in 
Lee & Little (2006).   
 
Interest in published analysis of the trend in health output and productivity was one factor leading to the 
Atkinson Review of Measurement of Government Output and Productivity for the National Accounts .  
The Atkinson Report (ONS 2005) recommended nine principles for improving measurement of output, 
inputs and productivity.  The Department of Health worked in 2005 to develop methods of quality-adjusted 
output measurement, in line with Atkinson recommendations, and published results in December 2005 
(DH 2005).  These were used in an ONS health productivity article in Feb 2006. 
 
This paper explains the quality adjustments used in the DH paper, including one based on ‘value of health’ 
which stems from an Atkinson recommendation on complementarity of public and private outputs.  
 
2. The Ideal Method: Value Weights instead of Cost Weights 
 
In parallel with the Atkinson Review, DH commissioned a research report on the best methods to measure 
healthcare output and productivity from the University of York Centre for Health Economics and the 
National Institute of Economic and Social Research.  Their report (York/NIESR 2005) recommended that 
the best approach would be to aggregate healthcare activities (ideally, assembled as ‘patient pathways’) 
based on their relative value, rather than their relative cost.  Thus, two treatments might have the same 
costs, but one might result in a major increase in health outcomes (longer life, or better quality life) while 
the other might have much smaller health gain.  The aggregate measure of healthcare output should reflect 
the number of treatments with major health gain, rather than just taking account of current costs.  On this 
basis, healthcare productivity would improve if resources were systematically shifted towards areas of 
treatment with greater health benefit.  (The method also allowed account to be taken of changes in other 
aspects of quality which affect the value of healthcare to users, e.g. being treated with respect and dignity.) 
 
The researchers recognised that data are not currently available to populate such an index.   They advised 
that the NHS should routinely measure the health benefits from treatment, which would allow value 
weights to be calculated.  Their recommended approach was to use techniques such as the Euroqol EQ5D 
questionnaire to measure health status before and after treatment.  DH is sponsoring a pilot trial of patient 
reported outcome measures, using EQ5D, SF36 and some condition-specific instruments, in 5 areas of 
surgery.  The potential value of these methods is recognised, for example to provide information for 
patients who are choosing between hospitals, and to enable benchmarking between providers or clinicians.  
A subscription service for patient reported outcome measures is now offered by a commercial firm, CHKS. 
However, it would be a substantial work programme to calculate value weights for all aspects of 
healthcare. 
 
 
3. York/NIESR Interim Recommendations: Mortality and Waiting Times 
 
With only limited evidence to support a value weighted output index, York/NIESR advised an interim 
quality-adjusted cost-weighted activity index.  This used broadly similar cost-weighted activities to those 
already in the UK National Accounts (though with some technical recommendations on the source and 
detailed construction of the index).  It then included quality adjustments based on two data sets: mortality 
within 30 days of hospital admission, and changes in waiting time.  Each of these is available at a detailed 
level of disaggregation by healthcare resource group, with consistent measures over time.  



 
The adjustment for mortality rate allows for the fact that patients who die after admission do not have a 
lasting improvement in health outcome.  (In many cases, death in hospital is an expected outcome rather 
than any evidence of failure in care, and it would be appropriate to develop measures of ‘quality of death’ 
in terms of best practice in palliative care, for use in hospital, hospice or other settings.)  The great majority 
of patients do, of course, survive hospital care, and the quality of treatment should be measured by the gain 
in health outcome.  As discussed above, there is not widespread evidence on the extent of health gain 
actually achieved, but some research studies were used to derive estimates of health gain.  These had to be 
included in the methodology because the mortality adjustment alone had a perverse effect.  However, it 
would be desirable to replace the interim estimates with stronger evidence of the quality of healthcare. 
 
The method used to incorporate waiting times into the index was based on added health gain from earlier 
treatment.  It showed only a small result, and there are some doubts whether this approach fully captured 
the anxiety and aggravation for patients of waiting for long periods.  The impact of the 5% fall in average 
waiting time, over the 5 years studied, had a minor effect on the aggregate healthcare output index since 
most patients do not have to wait for hospital treatment. 
 
Taken together, the York/NIESR interim method showed 0.17% average annual increase in quality-
adjusted output, relative to the cost weighted activity index, for the years 1998-2004.  This was a major 
step forward, based on a detailed exposition of the ideal methodology.  But, given data limitations, this was 
not a complete estimate of the extent of change in quality of healthcare. 
 
4. Department of Health Quality Adjustments 
 
DH worked in parallel with the York/NIESR study to attempt to calculate quality adjustments in some 
areas which the researchers were not covering.  These were published, with a summary of the York/NiESR 
work, in a paper ‘Accounting for Quality Change’ (DH 2005). 
 

4.1. Value Weight for Statins 
 

DH calculated a value weight for statins, to replace the cost weight.  Statins are drugs which limit arterial 
narrowing caused by cholesterol and so reduce the risk of a first or subsequent heart attack, angina and 
strokes.  Prescribing rates continue to increase.  The value weight was calculated on the basis of evidence 
from the Health Survey for England on the characteristics of patients who are taking statins, together with 
epidemiological studies of the impact of statins on life-years saved.  These resulted in a value weight of 
£115 per prescription, compared with £27 as the cost to the NHS.  The calculations are based on £30,000 
as the value of a quality adjusted life year.  Using the value weight rather than the cost weight added 0.81% 
a year to the growth in NHS output. 
 
This is a major impact.  It is line with the perception that the output of the NHS includes preventive 
activities, rather than just the costs of treating ill health: it is strange to say that NHS output rises if a 
patient is admitted to hospital with a heart attack, but falls if drug prescribing enables the patient to live a 
healthy life.  Giving added weight to statin prescribing, where there is strong consensus on medical value, 
is in line with saying that healthcare productivity would increase if resources were shifted to treatments 
with greater health gain.  However, it is odd to combine a single value weight in a basket of cost weights, 
and this should be only a partial step to more extensive use of value weights.   
 

4.2. Quality Change in General Practice: Blood Pressure Control 
 
DH also explored evidence for quality change in general practice.  Opportunities for new data were 
becoming available as the Quality Outcomes Framework was introduced as part of a new contract for 



paying general practices.  There are now financial rewards for achieving specified numeric levels in a 
range of good practice indicators.  These include blood pressure control (within normal range) for patients 
previously diagnosed as hypertensive, and blood pressure control for patients diagnosed with coronary 
heart disease.  The data used for the contract are available only from 2005, but equivalent indicators were 
calculated for some previous years by QRESEARCH, a major research resource based on the computer 
records of GPs covering over 3 million patients. 
 
The QRESEARCH data showed a striking rise in the rate of blood pressure control, predating the new 
contract: 22% annual average in blood pressure control for patients with hypertension, and 11% for those 
with coronary heart disease.  This may in part be a response of better recording, and/or better treatment, as 
practices anticipated the new contract.  However, quarterly data were available and the rate of change was 
fairly consistent across the 8 quarters.  QRESEARCH are now working on a longer time series, and a 
wider range of indicators, for further analysis to be published later this year.  This will check whether the 
pre-contract period was a blip of higher growth. 
 
Improved blood pressure control is important as a way of reducing risks of heart disease and stroke, but is 
only a small part of general practice clinical care.  Assumptions of ‘no change’ were made for other areas 
of general practice, weighted together with the blood pressure evidence, to estimate an overall change in 
quality adjusted general practice output of 1.2% a year.  This increased overall NHS output growth by 
about 0.16% in the 2 years for which there were data. 
 

4.3. Quality Adjustment for Patient Experience 
 
A third DH quality adjustment was based on evidence of patient experience. There is a programme of 
patient experience surveys, conducted in each hospital or local area to common methodology, which 
measures patient views on a range of topics, including doctor-patient communications, time waited after 
arrival at hospital and cleanliness.  Survey questions are changed from time to time, and the intervals 
between surveys have varied.  It was possible to compare the evidence of patient surveys for inpatients, 
outpatients, accident and emergency and in primary care across 2 years.  However, this required some 
difficult assumptions on the relative importance of different aspects of patient experience, handling of 
comparisons where questions had changed, possible bias from response rates and other issues.    The 
analysis showed an estimated annual improvement of 0.08% in patient experience for the 5 years studied 
(interpolating between surveys but assuming no change for the years before or after surveys).   
 
Patient experience differs from the other quality adjustments discussed so far, in that in cannot be reduced 
to a common currency of quality adjusted life years.  Good communications with patients do of course help 
to achieve health gain, for example by making sure they understand how to take medication.  But it is also 
important for different reasons, as part of a general expectation of being treated properly which is common 
to most service industries.  To build an aggregate measure of quality adjusted output, it is thus necessary t 
to establish a basis for deciding the relative importance of a gain in patient experience relative to a gain in 
health outcomes (as measured through quality adjusted life years).  In principle, this could be done by 
preference studies which ask patients to choose between small adjustments in different aspects of quality.  
At the moment, arbitrary judgements have to be made – and should be transparent. 
 

4.4. Quality Adjustments: Work in Progress 
 
Most of the adjustments discussed so far are quite small in magnitude (apart from statins).  This is partly 
because they are based on incomplete data, and conservative ‘no change’ assumptions have been made in 
the absence of evidence.  The aim has been to demonstrate possible methods and seek comments, rather 
than to establish definitive values.  The ONS plans for consultation on principles of quality adjustment are 
thus helpful in encouraging structured dialogue about the general approach, and later this autumn there will 



be specific consultation on methods of quality adjustment for health.  In parallel, DH continues to develop 
improvements to the output measure and will publish further work in late 2006 or early 2007. 
 
DH work so far is consistent, in our view, with the structured approach for quality adjustment methods 
published by ONS in ‘Establishing the Principles’ (ONS 2006).   However, it is disappointing that the ONS 
consultation does not discuss the application of value weights, as an alternative to cost weights, or the pros 
and cons of a mixed method which combines cost and value weights.  Nor does the ONS paper give any 
guidance or invite discussion on the issues on combination of different types of quality domain (as with 
patient experience and health gain).  DH will continue to develop cutting edge methods for measuring 
output in a way which takes account of quality, and will take account of any conclusions from ONS. 
 
5. Value of Health 
 
The last part of this paper covers the largest of the DH adjustments in Accounting for Quality Change.  
This was an addition of 1.5% a year, based on the fact that the value of health rises in line with long term 
average real growth in earnings.  This stemmed from the Atkinson principle that ‘account should be taken 
of the complementarity between public and private sector output, allowing for the increased real value of 
public services in an economy with rising real GDP.’  
 
The DH publication explained the background to this adjustment, including the fact that it had been 
previously used in publications by DfES and ONS on education output and productivity.  Education 
increases the productive capacity of the economy, as shown by real earnings growth – and so this is part of 
the measured output of education.  The same can be argued for healthcare, in that employers want a healthy 
workforce.  Ability to be economically active can be inhibited by the need to care for relatives, and so the 
benefits of healthcare and social care – which go predominantly to older people – have an indirect effect on 
people of working age.  In addition, it can be argued that health is at least as important to us as consumers 
as any of the wide range of consumer goods and services.  As the economy grows, the value of health 
grows in line with it. 
 
These arguments were not universally accepted.  DH has made it clear that it will act in line with guidance 
from ONS, who are responsible for developing and justifying the methodology in areas like this, which 
should apply consistently across public services.  ONS has now explained the argument for using a real 
earnings growth factor, in its consultation paper Establishing the Principles.  DH will await wider 
discussions and conclusions with interest. 
 
It is notable that the ONS discussion document covers two different approaches.  ‘Complementarity’ 
means that the public sector may impact on the private sector, or the private sector may impact on the 
public sector.  The examples in the Atkinson Report, and the arguments above for health and education, are 
based mainly on the impact from the public sector to the private sector.  Good public services enable the 
private sector to become more productive.  However, the rather brief explanation in the ONS paper also 
includes:   
  

•  ‘Public output measures should take into account effects from private sector conditions where they 
exist’; 

 
•  ‘Estimates for any particular service depend on the channels of influence and will need to be 

considered in the light of specific circumstances’; 
 

•  ‘In the case of public services where no systematic private sector influence on public output could 
be discerned, there would clearly be no case for any adjustment’; 

 



•  ‘The maintained hypothesis is that for the correct measurement of the change in public output, both 
public expenditure and the set of private sector conditioning factors are relevant’ 

 
These appear to be looking for evidence that the private sector influences public sector output.  There are 
many such examples – e.g. medical innovation by the pharmaceutical industry increases healthcare output.  
But the relevance is not clear. 
 
Wider discussion of the ONS paper may elucidate whether or not it is valid to increase the value of 
healthcare output by 1.5% a year.  Clarity would be very welcome.  
 
Conclusion 
 
John Reid, as Secretary of State for Health, said in 2004 that ‘it is absurd’ to measure healthcare output 
without taking account of quality change.  DH is committed to correcting this gap.  Some development 
work has been published, but much remains to be done. 


