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INTRODUCTION
Many quality-improvement initiatives have been
tried over the past 20 years, from education to
clinical audit and guidelines. In the UK, recent
policy interest in ‘payment for performance’
coincided with a renegotiation of GPs’ contracts,
resulting in a radical experiment in the use of
financial incentives to improve quality. The new
General Medical Services contract for general
practices was introduced on 1 April 2004.1 The
Quality and Outcomes Framework (QOF) was part
of this new contract, and provided practices with
substantial financial rewards for achievement of
quality indicators in 10 chronic conditions. The
median reported achievement of clinical indicators
by general practices was 97% in 2004–2005,2 an
achievement which could result in significant
population health gain.3 The high standards of care
reported are good news, but opinion has been
divided over the likely effect of the incentives on
conditions not included in the QOF.

The effect of financial incentives on ‘non-
incentivised’ conditions is central to understanding
the broader effects of payment for performance on
patients; there is little independent evidence
currently available.4 It has been argued that care for
non-incentivised conditions may be relatively
neglected,5–7 and that it could improve with
development of a ‘force that pulls all in it’s wake’.8

Quality of care for at least some of the conditions in
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the QOF was already at a high level and had
improved significantly prior to 2004.9 It has been
suggested that the extra payments have been for
work done previously, and might not have
stimulated further activity.10,11

This study measured the recorded quality of care
for four common chronic conditions, two of which
were subject to financial incentives through the

QOF, and two of which were not. The study period
was 1 year before (2003) and 1 year after (2005) the
introduction of incentives.

METHOD
Quality of care for asthma, hypertension,
osteoarthritis, and depression was measured in a
sample of 18 general practices. These four
conditions were selected because they are among
the most common presenting to UK general
practice,12 they are predominantly managed in
primary care, have lifelong implications, and have a
range of published quality indicators available to
define appropriate care. All QOF indicators for
clinical management of hypertension and asthma
were included, with the exceptions of smoking
status for asthma, as this was already included in
hypertension, and influenza immunisation, as this is
only indicated in specific patient groups.

All quality indicators used were evidence based
and peer reviewed, and came from at least one of
four sources: the 2004 QOF,1 the National Institute
for Health and Clinical Excellence (NICE),13 RAND
Health indicators adapted for the UK,14 and Quality
Indicators for General Practice (QIGP) developed at
the National Primary Care Research and
Development Centre.15 There is a strong evidence
base for all these indicators; indicators not in the
QOF incentive scheme have been validated by
independent expert panels including British GPs.

All quality indicators used in the study and their
sources are listed in Supplementary Appendix 1. An
example of an incentivised indicator is: ‘the
percentage of patients with hypertension in whom
the last blood pressure (measured in last 9 months)
is 150/90 [mmHg] or less’. An example of a non-
incentivised indicator is: ‘the percentage of patients
receiving treatment for a new depression episode
who were offered a follow-up appointment within
4 weeks’.

Practices in Norfolk primary care trusts were
selected to give equal numbers in each of three
groups stratified by national deprivation score, to
ensure a spread of deprivation scores similar to the
English profile. Practice deprivation scores were
calculated as weighted means based on
deprivation scores of each practice’s registered
patients.16 Between 20 and 40 randomly selected
eligible patients with each condition at each
practice were contacted for permission to examine
their full patient records. The exact time period
examined in each patient’s notes varied according
to the specification in each quality indicator. The
sample size of 100 patients per time period and
condition was estimated from previous work.17

Sampling from 2003 and 2005 was conducted

How this fits in
Few studies have looked at patient data on quality of care actually provided for
conditions incentivised and not incentivised in the Quality and Outcomes
Framework, introduced in 2004 as part of the revised contract for general
practices in the UK. This research suggests that quality of care improved
substantially from 2003 to 2005 for care processes in clinical conditions that are
subject to incentive payments. Quality of care did not appear to improve or
deteriorate for care processes in clinical conditions that were not incentivised.
The broader consequences of this focus on incentivised conditions remain to be
seen.
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Figure 1. Quality
indicators achieved in
2003 and 2005 by
incentive category.
(See Table 3 for data)

Practices, by thirds of national Patients, by size of their
deprivation rank, % practice, %

Most Least
Practice population deprived Middle deprived Smalla Mediumb Largec

England 33 33 33 24 43 33
Study 39 33 28 15 50 35

Data sources: General Medical Services databases 2003 and English Indices of Deprivation
2004. a501–5000 patients. b5001–10 000 patients. c>10 000 patients.

Table 1. Deprivation and size of practices in study
compared with national practices.
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independently. Criteria for inclusion of patients in
the study were specific for each clinical condition,
and are given in Supplementary Appendix 2.

Data collection
Data were extracted from electronic and paper
patient records to assess quality of care provided
for asthma (seven indicators, two in the QOF, five
not); hypertension (14 indicators, four in QOF, 10
not); osteoarthritis (nine indicators, none in QOF);
and depression (six indicators, none in QOF). Inter-
rater reliability between the research nurse and
research associate extracting data was assessed
by comparing data on all relevant indicators (n =
225) extracted by both researchers from 23 patient
records. Seven patients had a diagnosis of
depression, eight had asthma, and eight had
hypertension (8% of all records examined by the
research nurse).

Data analysis
Quality of health care was assessed as
achievement of quality indicators. Each quality
indicator referred to one of four health conditions,
and was either subject to an incentive payment or
not. For asthma and hypertension, both of which
are health conditions included in the QOF, six
quality indicators were subject to incentives, and 15
were not. For depression and osteoarthritis, neither
of which was included in the QOF, none of 15
quality indicators was subject to incentives.
Indicators were analysed in three groups: six
indicators subject to an incentive; 15 indicators not
subject to an incentive yet which referred to the
care of a condition included in the QOF; and 15
indicators that referred to conditions excluded from
the QOF.

The primary outcome measure was the number of
indicators that were achieved for a patient. This
number was expressed as a percentage of the

number of indicators for which that patient was
eligible, assessed separately in different patients in
2003 and 2005. Analysis was based on a linear
regression model of this percentage as the outcome
variable; the indicator category and time point were
independent variables; and changes over time
(relative to osteoarthritis in 2003) were measured
using a time-by-indicator interaction term in the
model. Appropriate adjustments were made for
clustering at individual patient and practice levels,
using a hierarchical random effects model. All
analyses were conducted using Stata (version 9.1
SE, Texas, US). The improvement as a percentage
of maximum possible improvement was calculated
as the percentage change multiplied by 100,
divided by the percentage achieved in 2003
subtracted from 100. For example, if achievement
in 2003 was 75%, and improved to 91% in 2005,
the improvement as a percentage of maximum
possible improvement is [(91–75)/(100–75)] x 100,
or 64%.

RESULTS
Data were collected from 1156 patient records: 586
from 2003 and 570 from 2005. The practices were
nationally representative with respect to deprivation
(scores ranged from 7 to 83% on a national practice
deprivation scale), but slightly fewer patients were
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Patients, n Mean age, years Women, %

Study Study Study
Condition Invited population (%) Invited population Invited population

Asthma 402 253 (63) 45 50 53 56
Hypertension 399 304 (76) 67 67 58 59
Depression 529 279 (53) 45 50 69 72
Osteoarthritis 393 320 (81) 70 70 65 65
All 1723 1156 (67) 56 60 62 63

Table 2. Sample and response rates.

Number Mean Difference, % Change
of patients indicators achieved, % (95% CI) P-value

Presence of incentives for Number of 2003– Relative to Improvement (%
indicator and/or condition indicators 2003 2005 2003 2005 2005a category 3b of max possible)

1. Incentives for indicator 6 279 278 75 91 16 (10 to 22) <0.001 <0.001 64

2. Incentives for condition 15 279 278 53 64 11 (6 to 15) <0.001 <0.001 23
but not indicator

3. No incentive for condition 15 307 292 35 36 2 (–1 to 4) 0.19 — 3
or indicator

aFrom linear regression using patient level data, adjusting for clustering within practices. bFrom linear regression using patient level data, adjusting for clustering
within practices and categories.

Table 3. Quality indicators achieved in 2003 and 2005 by indicator category.
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registered with small practices in the study than
nationally (Table 1). Patient response rate was 67%
overall, and varied from 53% in depression to 81%
in osteoarthritis (Table 2). The age and sex of non-
responders were very similar to those of
responders. Mean time taken for data extraction
was 1.1 minutes per indicator, and there was no
significant variation by condition or time point (2003
or 2005). Inter-rater reliability was high (Κ = 0.8,
95% confidence interval [CI] = 0.7 to 0.9).

Achievement of the quality indicators in the QOF
showed the greatest improvement, rising from 75%
to 91% (Table 3). Less improvement (53 to 64%)
was seen for those indicators not subject to
incentives, but referring to a condition in the QOF.
These changes are highly significant in a regression
model, allowing for the effect of clustering at patient
and practice level and the different baseline quality

achievement. Indicators that referred to the
conditions outside the QOF showed no significant
improvement (35 to 36%). The number of patients
eligible for, and number achieving each indicator
at each time point, together with significance tests
for changes are presented in Supplementary
Appendix 2.

When the same indicators were grouped by
clinical condition, achievement of asthma indicators
improved significantly from 59% in 2003 to 73% in
2005, and hypertension improved from 58 to 70%
(Table 4). In contrast, there was no significant
improvement in osteoarthritis (36 to 38%) or
depression (37 to 38%). Quality of care for the two
conditions in the QOF (asthma and hypertension)
started at a higher level than in the other two
conditions, but still showed greater improvements
when improvement was measured as a percentage

Number Mean indicators Difference, % Change
of patients achieved, % (SD) (95% CI) P-valuea

Number of Relative to Improvement (%
Condition indicators 2003 2005 2003 2005 2003–2005 osteoarthritis of max possible)

Asthma 7 130 123 59 (24) 73 (23) 14 (8 to 20) <0.001 0.004 34

Hypertension 14 149 155 58 (17) 70 (16) 12 (8 to 16) <0.001 0.001 29

Depression 6 145 134 37 (14) 38 (14) 2 (–1 to 4) 0.22 0.92 3

Osteoarthritis 9 162 158 36 (19) 38 (22) 2 (–3 to 6) 0.43 – 3

aFrom linear regression using patient level data, adjusting for clustering within practices.

Table 4. Quality indicators achieved in 2003 and 2005 by condition.

QMAS data 2004–2005a Study data 2005

All 8577 practices 18 practices 18 practices
Quality indicator in England (%) in study (%) in study (%)

Percentage of patients whose notes record smoking 94.2 94.8 99
status at least once

Percentage of patients with hypertension who smoke, whose 93.8 93.4 96
notes contain a record that smoking cessation advice or referral to
a specialist service, if available, has been offered at least once

Percentage of patients with hypertension in whom there is 90.1 91.5 95
a record of the blood pressure in the last 9 months

Percentage of patients with hypertension in whom the last 71.3 74.1 80
blood pressure (measured in the last 9 months) is ≤150/90 mmHg

Percentage of patients aged ≥8 years diagnosed as having 90.1 91.5 95
asthma from 1 April 2003 where the diagnosis has been
confirmed by spirometry or peak flow measurement

Percentage of patients with asthma who have had 71.3 74.1 80
an asthma review in the last 15 months

Mean of all 6 quality indicators 85.1 86.6 91

aQMAS = Quality Management Analysis System 2004–2005, reporting Quality and Outcomes Framework data for contract
payments.18

Table 5. Achievement of the Quality and Outcomes Framework quality indicators in
the study and in nationally reported contract data.
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of the maximum possible improvement (Table 4).
For asthma, the percentage of documented asthma
reviews, which included all six of the elements
recommended in the QOF, increased from 11% in
2003 to 25% in 2005.

Achievement on the quality indicators in the QOF
was slightly higher in this study than the
achievement reported nationally by the 18 study
practices for payment under the revised contract
(mean 91 compared to 87%) (Table 5). The
nationally reported achievement for the study
practices was similar to the figures for all practices
in England (mean 87 compared to 85%).

DISCUSSION
Summary of main findings
Quality of care for incentivised conditions appeared
to improve substantially from 2003 to 2005, with
most improvement seen in the specific quality
indicators directly subject to incentives through the
QOF. A smaller but still significant improvement
occurred in non-incentivised quality indicators
linked to conditions included in the QOF. This study
found a lower baseline level of quality and no
significant improvement in quality for non-
incentivised conditions.

Strengths and limitations of the study
All selected indicators measure aspects of clinical
effectiveness, which is only one dimension of
quality. Quality indicators can only measure specific
aspects of care, and the relatively small number of
indicators used in this study covers a small part of
general practice, so no conclusions can be drawn
about other aspects of care. For example, no
measure of interpersonal care was included, and
there is no way of knowing from this study whether
the revised contract has altered interpersonal care.

Quality of care was assessed as higher at
baseline for conditions in the incentive scheme, and
it is possible that improvement in these conditions
would have happened anyway. However, it could
also be argued that further improvement for these
conditions would be more difficult than for
conditions with lower baseline quality. The
practices were nationally representative in terms of
deprivation and performance on the QOF, but
patients registered with small practices were
slightly under-represented. Larger clinical teams
may deliver higher quality clinical care;19 therefore,
the regression model was repeated including
practice size as a sensitivity analysis, and the
results did not change. It can be concluded that
practice size is not a source of bias. Patient
response varied by condition, but any bias in the
sample for low response conditions (depression

and asthma) is unlikely to be responsible for the
results, because one condition with a lower
response (asthma) was included in QOF and one
(depression) was not.

The study cannot show whether recorded data
reflect actual performance. It is highly likely that
incentives stimulated improved accuracy of
electronic coding for QOF conditions between 2003
and 2005, and it is possible that that these results
simply reflect differential recording of care, rather
than true improvements in performance. However,
this is unlikely to explain the large changes seen for
several reasons. Firstly, recording care is an
essential component of effective team-based care
for chronic diseases.20 Secondly, both electronic
and paper records were searched, and credit was
given for any mention of the care, even if not fully
documented. For example, credit for advising
patients on non-steroidal anti-inflammatory drugs
about gastrointestinal and renal risks was given for
‘UWG’ (‘usual warning given’) in the notes at any
time, among other brief records. Thirdly, patients
were included regardless of whether the practice
had excluded them from their QOF returns.
Practices were allowed to exempt patients under
certain conditions, and there has been concern that
exempting patients with poorer quality care could
have led to artificially high scores. However,
comparison of the present data with QOF returns
(Table 5) shows that exception reporting is not a
major reason for the high QOF scores.

One possible reason for high achievement levels
in the QOF is that the indicators were consistent
with GPs’ professional values. All the non-
incentivised indicators in this study were evidence
based and validated by independent panels
including British GPs, and so differences in
professional values are unlikely to be an explanation
for the differences seen.

There is currently no method for measuring the
‘difficulty’ of achieving an indicator, but the
indicators here all went through a similarly rigorous
development process, and so it is not likely that the
non-incentivised indicators are overall inherently
‘harder’ to achieve. Even if it is argued that they are
more difficult to achieve, which could explain the
lower baseline level, it is still remarkable that quality
did not improve at all for these conditions.

Comparison with existing literature
The quality score recorded for asthma in 2003
(59%) is lower than the 70% found by Campbell et
al in 2003.9 This is most likely due to differences in
the quality indicators used. Where the indicator is
identical, the difference in scores between the two
studies is negligible (60 compared with 59%).
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Campbell et al found a 10% improvement in quality
of asthma care over 5 years, compared with the
14% improvement over 2 years reported here. This
suggests that, although care for asthma improved
prior to the introduction of the new contract, the
rate of improvement increased afterwards.

Implications for clinical practice
If these results were to be replicated, they suggest
that payments to general practices were associated
with improvements in quality of care for incentivised
conditions only. The QOF demands a significant
amount of work and effort, and so it may be
expected that care for non-incentivised conditions
would be marginalised.21 Expanding the QOF to
cover more conditions may lead to improved quality
of care in those conditions, although the inclusion
of more conditions in the scheme might lead to
dilution of the improvement effect. Alternatively a
larger number of conditions could be included, with
a smaller random number selected for payment at
the end of the year. If a condition were to be rotated
out of the framework, quality may deteriorate again.

This observational study of four conditions
should be regarded as a preliminary assessment of
the effects of financial incentives in the revised
contract. The findings need to be validated in a
larger study including more conditions and quality
indicators, as well as measures of other important
aspects of general practice, such as interpersonal
care. Other observational methods such as video
would help to validate the link between recorded
and actual activity.

The strong association found in this study
between financial incentives and quality of clinical
care presents a simple analysis of a complex policy
intervention. The effects of improved computer
support, clinical prompts, and public reporting of
quality information, which are important innovations
in the new contract, are likely to be at least as
important as the financial incentives.
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