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A pay-for-performance scheme based on meeting targets for the quality of clinical
care was introduced to family practice in England in 2004.
Methods

We conducted an interrupted time-series analysis of the quality of care in 42 representative family practices, with data collected at two time points before implementation of the scheme (1998 and 2003) and at two time points after implementation
(2005 and 2007). At each time point, data on the care of patients with asthma, diabetes,
or coronary heart disease were extracted from medical records; data on patients’
perceptions of access to care, continuity of care, and interpersonal aspects of care
were collected from questionnaires. The analysis included aspects of care that were
and those that were not associated with incentives.
Results

Between 2003 and 2005, the rate of improvement in the quality of care increased for
asthma and diabetes (P<0.001) but not for heart disease. By 2007, the rate of improvement had slowed for all three conditions (P<0.001), and the quality of those
aspects of care that were not associated with an incentive had declined for patients
with asthma or heart disease. As compared with the period before the pay-forperformance scheme was introduced, the improvement rate after 2005 was unchanged
for asthma or diabetes and was reduced for heart disease (P = 0.02). No significant
changes were seen in patients’ reports on access to care or on interpersonal aspects
of care. The level of the continuity of care, which had been constant, showed a reduction immediately after the introduction of the pay-for-performance scheme
(P<0.001) and then continued at that reduced level.
Conclusions

Against a background of increases in the quality of care before the pay-for-performance scheme was introduced, the scheme accelerated improvements in quality for
two of three chronic conditions in the short term. However, once targets were
reached, the improvement in the quality of care for patients with these conditions
slowed, and the quality of care declined for two conditions that had not been linked
to incentives. Continuity of care was reduced after the introduction of the scheme.
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I

n 2004, the U.K. government introduced a pay-for-performance scheme with 136
indicators for family practices. The indicators
covered the management of chronic disease, practice organization, and patients’ experiences with
respect to care.1 In 2006, revisions to the scheme
added seven new clinical areas, including dementia and chronic kidney disease, and two new indicators of patient access to care (see the Supplementary Appendix, available with the full text of this
article at NEJM.org).2 Payments make up approximately 25% of family practitioners’ income, and
99.6% of family practitioners participated in the
pay-for-performance scheme, which is voluntary.
We have previously reported on the quality of
clinical care in 2005, the year after the pay-forperformance scheme was introduced.3 We found
a modest acceleration in the rate of improvement
in the quality of care for asthma and diabetes
but not for heart disease. There had been rapid
improvement in the quality of care for all three
conditions before the introduction of pay for performance. This article extends these analyses to
include performance data in 2007. We used an
interrupted time-series analysis to examine trends
in the quality of clinical care from 1998 through
2007, a period spanning the introduction of pay
for performance. We also report on trends in
patient reports on communication with their physician, on access to care, and on continuity of
care across the same period.

Me thods
Data Collection

Trained research staff abstracted clinical data
from the medical records kept by 42 nationally
representative family practices. In each practice,
data were collected for nonoverlapping random
samples of patients (20 in 1998 and 12 each in
2003, 2005, and 2007) who had heart disease,
asthma, or diabetes; the data were collected with
the use of quality indicators.4,5 The methods
used to collect data in 2007 were consistent with
the methods used in 1998, 2003, and 2005.3
For patient evaluation, a version of the General
Practice Assessment Questionnaire (www.gpaq.
info) was mailed, with one follow-up reminder,
to a random sample of 200 registered adult patients (age, ≥18 years) in each practice.6,7 Rapid
access to any doctor within 48 hours was associated with an incentive under the pay-for-perfor-
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mance scheme, and our questionnaire included
two items addressing the patient’s ability to get
an appointment within 48 hours with “any doctor” and with “a particular doctor.” Because of
concern that the scheme’s focus on clinical indicators might lead practitioners to neglect other
aspects of care,8 we also analyzed communication
with physicians and continuity of care. Communication was assessed by asking seven questions,
with the answers scored on a six-point scale
ranging from “very poor” to “excellent”; continuity of care was assessed with the use of the same
six-point scale and a single question: “How often
do you see your usual doctor?” All scores were
rescaled to range from 0 to 100. The rate of response to the survey was 38% in 1998, 47% in
2003, 45% in 2005, and 38% in 2007. In all cases,
higher scores indicate higher quality of care. The
research protocol was approved by the North
West Research Ethics Committee.
Statistical Analysis

As we had done previously,3,9,10 we computed
an overall clinical quality score for each patient
in 1998, 2003, 2005, and 2007, which was based
on the number of indicators for which appropriate care was provided, divided by the number of
indicators relevant to that patient. This score represents the percentage, from 0 to 100%, of “necessary” or “indicated” care provided to the patient.
Practice-level quality scores were computed as the
mean of individual patient scores in each practice. We computed separate quality scores for the
subgroups of indicators that were assigned incentives under the pay-for-performance scheme and
for the subgroups that were not assigned incentives.
Data on quality of care had been collected in
the same practices in 1998.9 When a pay-forperformance scheme was announced for commencement in 2004, we designed an interrupted
time-series study whereby data on quality of care
would be collected at two points before the
scheme was introduced (1998 and 2003) and at
two points after its introduction (2005 and 2007).
We use the term “pre-introduction period” to refer to the period from 1998 through 2003, “introduction period” for 2003 through 2005 (from
the year before to the year after the implementation of pay for performance), and “post-introduction period” for 2005 through 2007.
We analyzed the data as an interrupted, or
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segmented, time series. In this model, the withinpractice variation was partitioned into three main
components to provide independent tests of the
slope in scores for the pre-introduction period
(test 1); the change in level during the introduction period, allowing for the trend before pay for
performance (test 2); and the change in slope
from before to after pay for performance (test 3).11
Practice was treated as a random effect, and robust standard-error estimates were used (see the
Supplementary Appendix).
The analysis for each outcome measure was
conducted in two steps. In step 1, we used the
interrupted time-series analysis to look for evidence that pay for performance was having an
effect on the trend in scores over time, as indicated by a statistically significant result with
respect to either the change in level or the
change in slope (tests 2 and 3). The results of
these tests determined step 2: if the results of
neither test were significant, there was no evidence that pay for performance had affected the
preexisting trend and we conducted no further
analyses; if the results of either test were signifiTable 1. Mean Clinical-Quality Scores for 42 Family Practices in 1998, 2003,
2005, and 2007.*
Variable

Mean Clinical-Quality Score
1998

2003

2005

2007

Clinical care
Coronary heart disease†

58.6±1.4

76.2±1.6

85.0±1.0

84.8±1.3

Asthma

60.2±2.5

70.3±2.5

84.3±1.8

85.0±1.4

Diabetes

61.6±1.8

70.4±1.5

81.4±0.8

83.7±0.7

69.4±1.0

70.5±1.4

69.1±1.6

71.3±1.2

To see a particular physician

39.0±4.3

33.3±4.0

34.4±3.9

32.1±3.2

To see any physician

67.2±3.3

61.0±3.7

63.9±3.2

64.2±3.2

70.7±1.7

70.3±1.7

66.2±1.8

66.0±1.6

Patients’ perceptions
Communication with physicians
Access to care (appointment
within 48 hr)

Continuity of care

* Plus–minus values are means ±SE. Data on the care of patients with asthma,
diabetes, or coronary heart disease were extracted from medical records, and
data on patients’ perceptions of communication with physicians, access to
care, and continuity of care were obtained from questionnaires. Communi
cation was assessed by asking seven questions, with the answers scored on a
six-point scale ranging from “very poor” to “excellent”; continuity of care was
assessed with the use of the same six-point scale and a single question: “How
often do you see your usual doctor?” Access to care was scored as the percentage of patients who reported that they were able to get an appointment
within 48 hours. All scores were rescaled to range from 0 to 100.
† Scores are shown for 40 of the 42 practices.
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cant, there was evidence of an effect and we investigated this further by using the coefficients
from the time-series analysis to compare the
immediate- and long-term effects of the scheme
(i.e., compare the slope during the introduction
period with the slope during the post-introduction period) and to estimate the size of the effect
on mean quality scores in 2005 and 2007.
We compared the trends in quality scores for
the subgroups of indicators associated with incentives and indicators not associated with incentives by means of interactions between indicator
set and the changes in level and slope (as defined
above) within a regression analysis. If either interaction was significant, we took this as evidence
that the trends varied by indicator set and next
tested the interaction between indicator set and
the change in slope from the introduction period
to the post-introduction period.
The quality scores based on medical records
and those based on patient evaluation are subject
to ceilings of 100%, and many practices achieved
this level on at least one indicator. The ceiling
necessarily limits any linear trend in improvement, since a score on quality cannot exceed
100%. Analyses were therefore conducted on
scores transformed to a logit scale, which has no
ceiling, as described previously.3 The transformation increases the weight given to score changes
near the ceiling or floor — for example, score
changes from 97 to 98% and from 55 to 65% are
numerically equivalent (0.41) after transformation.
However, where possible, results are re-expressed
in original units to facilitate interpretation.
To assess the sensitivity of the findings to our
statistical assumptions, we varied the method of
statistical inference with the use of a bootstrap
method, using 1000 bootstrap samples, and we
assumed a linear model for the trend by repeating
the analysis on untransformed scores (for details
see the Supplementary Appendix). We report any
results that differ from those of the primary
analysis.

R e sult s
Coronary Heart Disease

The quality of care for coronary heart disease had
been improving before the pay-for-performance
incentives were introduced (Tables 1 and 2 and
Fig. 1). The rate of increase was equivalent to an
average of 3.5% per annum from 1998 through
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−0.006 (−0.027 to 0.015)

* Communication was assessed by asking seven questions, with the answers scored on a six-point scale ranging from “very poor” to “excellent”; continuity of care was assessed with the
use of the same six-point scale and a single question: “How often do you see your usual doctor?” Access to care was scored as the percentage of patients who reported that they were
able to get an appointment within 48 hours. All scores were rescaled to range from 0 to 100. Scores and annual rates of improvement were measured on the logit scale. NA denotes
not analyzed. Variables that were not analyzed did not meet the criterion for significant change specified in the statistical analysis plan, as stated in the Methods section.
† The subsequent test was applied only for outcomes with a significant change in level or slope.
‡ P = 0.03 in the linear model.

−0.004 (−0.047 to 0.039)

NA

0.007
0.091 (0.025 to 0.157)
0.85
0.57
Continuity of care

0.14‡
−0.049 (−0.113 to 0.015)

−0.191 (−0.286 to −0.096) <0.001

NA
NA

NA
0.79

0.97
−0.003 (−0.142 to 0.136)

0.022 (−0.134 to 0.177)
0.32

0.19
0.08
−0.059 (−0.124 to 0.006)

To see any physician

0.216 (−0.104 to 0.536)
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To see a particular physician

Access to care — appointment within 48 hr
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0.187 (−0.185 to 0.559)

NA
NA
0.08
0.039 (−0.004 to 0.082)
0.09
−0.082 (−0.177 to 0.013)
0.26
0.012 (−0.009 to 0.032)
Communication with physicians

Patients’ perceptions

0.001
−0.468 (−0.748 to −0.187)

−0.220 (−0.313 to −0.127) <0.001
0.91

0.16

0.003 (−0.046 to 0.051)

−0.128 (−0.305 to 0.050)
0.001

<0.001
0.445 (0.278 to 0.613)

0.680 (0.283 to 1.078)

0.081 (0.053 to 0.109)
Diabetes

<0.001
0.116 (0.056 to 0.177)
Asthma

<0.001

−0.250 (−0.401 to 0.100)
0.02
−0.143 (−0.260 to −0.025)
0.177 (0.141 to 0.213)
Coronary heart disease

<0.001

0.216 (−0.010 to 0.441)

0.06

P Value
P Value
Rate of Improvement
in Clinical-Quality Score,
1998 to 2003 (95% CI)‡
Clinical care

Mean quality scores for aspects of care that were
linked to incentives were higher than those for
care that was not linked to incentives, and this
pattern applied to all conditions at all four time
points (Fig. 2). Allowing for these overall differences, there were further differences over time in
the scores for aspects of care that were linked to

Variable

Effect of Incentives on Quality Scores

Table 2. Summary of Interrupted Time-Series Analysis.*

The quality of care for patients with diabetes was
improving in the pre-introduction period, at an
average rate of 1.8% per annum (95% CI, 1.1 to
2.4; P<0.001) (Tables 2 and 3 and Fig. 1). Diabetes care, like asthma care, showed a significant
change in the level of improvement after the introduction of pay for performance that was well
above the preexisting trend (P<0.001). As with
asthma care, this accelerated rate of improvement was not maintained after 2005 (P<0.001);
instead, the rate fell back to the pre-introduction
level (P = 0.91) (Tables 2 and 3 and Fig. 1).

P Value

Diabetes

Change in Rate
of Improvement
from 1998–2003 to
2005–2007 (95% CI)‡

Subsequent Test†
Interrupted Time-Series Analysis

The quality of care for asthma was improving during the pre-introduction period, at an average rate
of 2.0% per annum (95% CI, 0.9 to 3.1; P<0.001),
and there was a significant change in the level of
quality over and above this trend in 2005 (P<0.001)
(Tables 1 and 2 and Fig. 1). However, this accelerated rate of increase was not maintained after
2005 (P = 0.001). The trend after 2005 did not differ significantly from the trend before the introduction of pay for performance (P = 0.16), although
in absolute terms, overall quality hardly changed
between 2005 (84.3; 95% CI, 80.6 to 88.1) and
2007 (85.0; 95% CI, 82.2 to 87.8) (Tables 2 and 3
and Fig. 1).

Change in Level — 2005
Score minus Predicted
Score Based on 1998–
2003 Trend (95% CI)

Asthma

Change in Rate
of Improvement
from 2003–2005 to
2005–2007 (95% CI)‡

P Value

2003 (95% confidence interval [CI], 2.8 to 4.2;
P<0.001). In 2005, after the introduction of pay
for performance, scores on quality rose slightly,
but not significantly, higher than expected, as
compared with the trend before the introduction
of pay for performance (P = 0.06). Subsequently,
the rate of improvement dropped below the improvement rates for both the pre-introduction
period (P = 0.02) and the introduction period
(P = 0.001), and the overall quality score in 2007
(84.8; 95% CI, 82.2 to 87.4) was similar to that in
2005 (85.0; 95% CI, 83.0 to 87.1) (Tables 2 and 3
and Fig. 1).

0.001
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in the post-introduction period vs. scores in the
pre-introduction period) did not differ significantly (P = 0.06). However, the difference was significant when calculated with the use of the bootstrapping method (P = 0.05) or the linear model
(P = 0.03), and in absolute terms, the mean quality score for aspects of care for heart disease that
were not linked to incentives declined after 2005,
whereas the quality score for care that was linked
to incentives increased. For asthma, the immediate effect of pay for performance did not differ
between care that was and care that was not
linked with incentives (P = 1.00), but the trends
subsequently diverged (post-introduction period
vs. pre-introduction period, P = 0.006; post-introduction period vs. introduction period, P = 0.05),
with the mean score for care that was not linked
to incentives declining after 2005, and the mean
score for care that was linked to incentives increasing. Trends in diabetes care did not differ
at any time according to whether the care was
linked to incentives.

A

80

of

Score

70
60

Communication, Waiting Times,
and Continuity of Care

Able to get an appointment
within 48 hr (any doctor)

50

The percentages of patients able to see a physician
within 48 hours, as well as the mean scores on
the physician-communication scale, showed no
significant changes in trend. Continuity of care
declined significantly after the introduction of
pay for performance (P<0.001) and remained at
this lower level (Tables 1 and 2 and Fig. 2).

40
30

Able to get an appointment
within 48 hr (particular doctor)

20
0

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

Year

Figure 1. Mean Scores for the Quality of Care at the Practice Level, 1998–2007.
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Estimated Overall Effect of Pay
for Performance

incentives as compared with those that were not.
For heart disease, the scores for aspects of care
that were linked to incentives showed a bigger
immediate increase when the pay-for-performance
system was introduced (P = 0.05), although this
trend was not significant as calculated in the linear model (P = 0.46). The long-term trends (scores
372
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For outcomes in which there was evidence that
pay for performance altered the trend in quality
improvement, we used coefficients from the interrupted time-series analysis to compute estimates
of the increase in scores beyond that expected
from the trend in the pre-introduction period
(back-transforming the results from the logit
analysis, with estimated 95% confidence limits).
As compared with the expected level of improvement based on the pre-introduction trend, the payfor-performance scheme was associated with an
improvement in the quality of care for diabetes of
7.5 percentage points in 2005 (95% CI, 4.7 to 10.4)
and 6.9 percentage points in 2007 (95% CI, 3.8 to
10.0). For asthma, the increase in quality potentially attributable to pay for performance was 9.4
percentage points in 2005 (95% CI, 3.9 to 15.0)

nejm.org

july 23, 2009

Downloaded from www.nejm.org by ANDREA GARBAGNATI on July 25, 2009 .
Copyright © 2009 Massachusetts Medical Society. All rights reserved.

n engl j med 361;4

nejm.org

48.2±5.0

Prescribed beta-blocker as maintenance therapy if sole therapy†
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82.6±2.9
53.1±4.1

Smoking status (past 5 yr)†

Inhaler technique (past 5 yr)

62.8±5.2
34.6±5.7

Advice given to smokers (past 5 yr)†

Self-management plan for patients who are receiving highdose corticosteroids or who have had inpatient treatment
for asthma (past 5 yr)

Conditional factors‡

42

43.7±3.3

Record of daily, nocturnal, or activity-limiting symptoms
(past 15 mo)

41

41

42

42

76.1±2.9

42

37

36

Normal or predicted peak flow or record of difficulty using meter
(past 5 yr)

Clinical indicators

Asthma

55.1±5.9

Action taken if cholesterol >210 mg/dl (for patients <70 yr
of age)†

35

40

63.7±40
35.7±5.8

Weight advice for overweight patients (past 5 yr)

Action taken on blood pressure if systolic pressure >160 mm Hg
or if >140 mm Hg with cholesterol level >190 mg/dl†

Advice given to smokers (past 5 yr)†

40

37

76.2±1.9

Aspirin prescribed or recommended unless record
of contraindication or intolerance†

40
40

67.3±4.8

47.9±2.2
16.9±1.8

Blood pressure controlled (≤150/90 mm Hg)†

Serum cholesterol controlled (≤190 mg/dl)†

40

40

85.1±1.9
76.2±2.0

Smoking status (past 5 yr)†

Referral to specialist for exercise electrocardiogram (ever)†

Conditional factors‡

40
40
40

36.5±3.3
63.5±2.6

Exercise capacity or activity status (past 15 mo)

Cholesterol level (past 5 yr)†

40

40

No. of
Practices

58.8±3.9

43.4±2.2
87.0±1.7

Frequency or pattern of angina attacks (past 15 mo)

Dietary advice (past 5 yr)

1998
Mean Score

Blood pressure (past 15 mo)†

Clinical indicators

Coronary heart disease

Condition

50.5±7.9

86.8±3.7

58.7±4.5

84.3±2.6

58.1±4.2

85.7±2.3

58.4±5.4

76.1±6.4

60.3±7.7

78.8±40

77.9±6.0

80.7±2.4

60.7±3.3

72.2±2.1

88.2±1.9

86.6±2.8

75.7±4.0

89.7±2.0

66.3±4.6

95.3±1.2

60.3±3.9

Mean Score

2003

Table 3. Mean Clinical-Quality Scores in 1998, 2003, 2005, and 2007, According to Individual Clinical Indicators.*

32

39

42

42

42

42

39

23

29

40

35

40

40

40

40

40

40

40

40

40

40

No. of
Practices

84.0±6.9

96.9±1.6

76.0±4.1

96.0±1.1

76.5±2.8

91.6±1.9

80.8±3.5

71.7±9.3

67.5±9.8

82.5±40

97.9±1.6

92.5±1.5

72.9±2.9

81.5±1.8

89.2±1.9

98.3±0.6

87.4±2.8

98.7±0.5

72.8±3.7

98.8±0.5

70.1±3.4

Mean Score

2005

25

41

42

42

42

42

39

23

20

40

35

40

40

40

40

40

40

40

40

40

40

No. of
Practices

89.4±6.8

98.9±0.8

85.7±2.8

98.8±0.5

71.6±3.9

95.6±1.2

68.7±4.5

84.6±10.4

78.1±9.1

90.0±40

95.7±2.1

88.9±1.9

79.5±2.2

82.6±2.4

93.8±1.4

99.2±0.5

83.5±3.4

99.4±0.4

64.5±4.9

99.0±0.5

59.7±4.4

Mean Score

16

40

42

42

42

42

39

13

16

40

29

40

40

40

40

40

40

40

40

40

40

No. of
Practices

2007

Effects of Pay for Performance on the Quality of Primary Care in England

373

374

n engl j med 361;4

nejm.org

july 23, 2009

Downloaded from www.nejm.org by ANDREA GARBAGNATI on July 25, 2009 .
Copyright © 2009 Massachusetts Medical Society. All rights reserved.
21.8±1.9
21.8±1.4
37.8±2.8

Glycated hemoglobin controlled (≤7.4 g/dl)†

75.1±3.1

Blood pressure controlled (≤140/85 mm Hg)†

42

86.5±2.5

Smoking status (past 5 yr)†

Serum cholesterol (past 5 yr)†

Serum cholesterol controlled (≤190 mg/dl)†

42

92.6±1.3

Blood pressure (past 15 mo)†

42

42

42

42

42

42

69.4±3.2
80.2±2.8

Examination of fundi or visual acuity (past 15 mo)†

39.8±2.4

52.0±2.5

35.4±2.6

97.6±0.8

88.5±2.8

95.8±1.8

86.5±2.9

72.2±3.2

74.8±3.7

89.9±2.1

62.9±4.2

69.6±3.7

93.1±1.3

53.3±22.6

78.6±6.9

76.2±5.1

94.4±5.6

72.6±6.2

84.3±6.2

42

42

42

42

42

42

42

42

42

42

42

42

42

5

23

38

9

34

26

50.6±3.1

72.5±2.6
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glycemic control offered
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* Plus–minus values are means ±SE. Data on the care of patients with asthma, diabetes, or coronary heart disease were extracted from medical records. Scores are based on a scale of 0
to 100. To convert the values for cholesterol to millimoles per liter, multiply by 0.02586. To convert the values for creatinine to milligrams per deciliter, divide by 88.4. ACE denotes angiotensin-converting enzyme.
† This indicator or an equivalent clinical procedure was associated with an incentive in the pay-for-performance scheme.
‡ Conditional factors are indicators that did not apply to all patients.
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and 5.5 percentage points in 2007 (95% CI, −1.0
to 12.1). For heart disease, pay for performance
in 2005 was associated with a nonsignificant improvement in quality above the levels expected
(2.8 percentage points; 95% CI, −0.1 to 5.8), and
in 2007, it was associated with a nonsignificant
reduction in quality from that expected (0.8 percentage points; 95% CI, −4.7 to 3.1). The results
of patient evaluations of continuity of care were
4.1 percentage points lower than expected in 2005
(95% CI, −6.1 to −2.0) and 4.3 percentage points
lower in 2007 (95% CI, −6.9 to −1.6).

Discussion
We previously found that there were improvements in some aspects of clinical care over and
above the underlying trend after the introduction
of a pay-for-performance scheme.3 Our current
findings suggest that although these initial improvements were maintained, for two of the three
conditions studied (heart disease and asthma),
improvements in the quality of care reached a
plateau a year after the scheme’s introduction.
Allowing for ceiling effects, care for diabetes continued to improve, but it did so at a rate equivalent to that of the rate in the pre-introduction
period.
Within these overall trends for care, we found
significant differences between aspects of care
that were linked to incentives and aspects of care
that were not linked to incentives. For asthma
and heart disease, we found a significant difference in the effect of pay for performance on
these two groups of quality indicators; for both
conditions, mean quality scores for aspects of
care that were not linked to incentives dropped
between 2005 and 2007, whereas mean scores
for aspects of care that were linked to incentives
continued to increase. This widening gap in quality came on top of already lower levels of care for
indicators not linked to incentives.
For all aspects of care — whether associated
with incentives or not — and for all three conditions, rates of quality improvement slowed considerably after 2005. There are several possible explanations. The first is that near-maximal scores
had been achieved. However, whereas achievement was high for some indicators (e.g., smoking
status recorded for more than 98% of patients
for all conditions), the logit transformation theoretically eliminates ceiling effects, and we ob-
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made, subsequent gains were more difficult to declined after pay for performance was introachieve. A third explanation is that the structure duced. One possible explanation is that practices
of the pay-for-performance scheme did not reward focused on meeting rapid-access targets in which
further improvement once targets had been at- access to any doctor in the practice within 48
tained. This explanation is supported by the fact hours was linked to incentives but access to a
that family practices in our study gained, on particular physician was not,15 making it more
average, 96.9% of available clinical-quality pay- difficult for patients to see their own doctor. This
ment points in 2005 and 97.8% in 2007 (which could be an unintended and perverse effect of
were similar to the average gains of 97.1% and the scheme and is a concern, since continuity is
97.5%, respectively, for all family practices in an aspect of family practice that patients value.16
England12,13) — that is, there was little financial Another explanation is that there were increases
incentive for further improvement. A fourth ex- in the size of practices, and many practices inplanation is that family practitioners had suffi- troduced nurse-led clinics for management of
cient income and had little personal motivation individual chronic diseases. Although this may
to improve performance and income further (the have been an important part of improving the
target-income hypothesis); this explanation would quality of care, it may have made continuity of
be consistent with the 30 to 40% gains in fam- care harder to achieve.
ily practitioners’ net income from the 2002–2003
Other studies suggest that financial incentives
period to the 2005–2006 period.14
result in small improvements in quality.17,18 Our
Our data cannot be used to ascertain the rela- data suggest that the pay-for-performance scheme
tive merit of these explanations. However, gov- in England attained its quality-improvement goals
ernment negotiators in England appear to en- but that the pace of improvement was not susdorse the third explanation (too many physicians tained once these goals had been reached. There
achieving maximal or near-maximal payments may be unintended consequences for aspects of
for quality of care). Alterations of the pay-for- care other than those studied, which may be inperformance scheme in 2006 introduced higher fluenced by differences in the operational details
thresholds for maximal clinical-quality payments of apparently similar incentive schemes.19 An
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unanticipated benefit of the scheme in England
has been a reduction in sociodemographic inequalities in the delivery of health care.20
Our study has several limitations. First, the payfor-performance scheme was introduced throughout the United Kingdom, thereby precluding a
controlled trial and making the use of an interrupted time series the best evaluation method
available. The only other time-series analysis of
the quality of primary care in England suggests
that pay for performance has had a more modest
effect than that suggested by our results.21 Second, because practices were observed at only two
time points before the introduction of pay for
performance, we cannot say whether the rate of
improvement was already accelerating as a result
of earlier but still ongoing initiatives. Third, the
statistical power of our study was such that only
moderate-to-large differences in trend were detectable between indicators that were and those
that were not associated with incentives. Fourth,
response rates for the patient questionnaire were
poor (38 to 47%), although there is no reason to
suspect any differences in bias at the four study
time points. Finally, we focused on three diseases
for which substantial efforts had been made to
improve the quality of care before the introduc-

tion of the pay-for-performance scheme. Pay for
performance might have a greater effect on conditions with lower profiles, including some introduced as the scheme developed (e.g., learning
disabilities).
In conclusion, between 1998 and 2007, there
were significant improvements in measurable aspects of clinical performance with respect to the
care provided for three major chronic diseases.
The initial acceleration in the underlying rate of
quality improvement after the introduction of pay
for performance was not sustained. If the aim of
pay for performance is to give providers incentives to attain targets, the scheme achieved that
aim. There may have been unintended consequences, including reductions in the quality of
some aspects of care not linked to incentives and
in the continuity of care.
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