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Abstract

Background

The Quality and Outcomes Framework has
generated reputational as well as financial
rewards for general practices because the
number of quality points a practice receives is
publicly reported. These rewards vary across
diseases and practices, and over time.

Aim

To determine the relative effects on
performance of the financial and reputational
rewards resulting from a pay-for-performance
programme.

Design and setting

Observational study of the published
performance on 42 indicators of 8929 practices
in England between 2004 and 2013.

Method

The authors calculated the revenue offered
(financial reward, measured in £100s) and

the points offered (reputational reward) per
additional patient treated for each indicator

for each practice in each year. Fixed-effects
multivariable regression models were used to
estimate whether the percentage of eligible
patients treated responded to changes in these
financial and reputational rewards.

Results

Both the offered financial rewards and
reputational rewards had small but statistically
significant associations with practice
performance. The effect of the financial

reward on performance decreased from 0.797
percentage points per £100 (95% confidence
interval [CI] = 0.614 to 0.979) in 2004, to 0.092
[95% CI = 0.045 to 0.138) in 2013. The effect

of the reputational reward increased from
-0.121 percentage points per quality point (95%
Cl =-0.220 to -0.022) in 2004, to 0.209 (95%
Cl=0.147 to 0.271) in 2013.

Conclusion

In the short term, general practices were more
sensitive to revenue than reputational rewards.
In the long term, general practices appeared
to divert their focus towards the reputational
reward, once benchmarks of performance
became established.
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INTRODUCTION

Reputational and financial incentives are
often combined in initiatives to improve
quality of care. Provider reputation captures
how the provider is viewed by the public and
other providers, whereas financialincentives
reward providers with additional income for
achieving defined goals. Both forms can
influence quality and performance, and both
have an external component creating an
extrinsic incentive.'® Pay-for-performance
is a widely used form of financial reward
that involves paying providers based on the
quality of care they provide.*” The effect
of these financial rewards is difficult to
separate from the reputational rewards
associated with improving performance
on a publicly reported quality measure.®?
Because reputational rewards do not
require a financial component, they have
the potential to offer an affordable means to
improve quality.

The Quality and Outcomes Framework
(QOF), introduced in the UK NHS in 2004,
is one of the largest pay-for-performance
schemes in the world,'®' and led to a 25%
increase in GP income within the first year."
Annual expenditure was approximately
£1 billion during the earlier years of its
implementation, but has fallen since
2013."718 The scheme contains both financial
and reputational rewards toimprove practice
performance.” Reputational rewards have
been less studied than financial rewards;
therefore their relative contributions to
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improving performance are not known, but
have important implications for the design
of future schemes. 481

Under the QOF, general practices
are rewarded financially based on their
performance on a range of quality
indicators. In addition, a summarised
quality score, points for each practice, is
published online,”” becoming a form of
publicly reported performance. This
generates a reputational incentive, as a
practice wishing to signal its reputation
can do so by exerting effort to acquire more
points.2 Acquiring extra points may bolster
a practice’s reputation with other practices,
third-party payers, and patients, as all three
groups can use this information to compare
performance. Specifically, points have been
shown to affect patients choice of practice.?’

Theamountofincome earned by practices
under the QOF is a product of points
(the reputational marker] and additional
adjustments reflecting disease prevalence
rates and the size of the registered
population.?’ Therefore, revenue is based on
the expected workload required to treat the
eligible patients, and not on the absolute
number of patients treated. This non-
proportional relationship between points
and revenue resulted in certain activities
yielding a greater reputational reward and
others a greater financial reward. Several
changes to the programme have affected
the points awarded for different activities
and the amounts paid for these activities.
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How this fits in

Pay-for-performance is a financial
incentive used to improve quality of care,
and is often combined with the reputational
incentive of the public reporting of
performance. The relative impacts of these
two forms of incentive on performance

are difficult to disentangle. The authors
found that both financial and reputational
incentives are important predictors

of provider performance. Over time,
performance becomes more sensitive to
reputational incentives, and less sensitive
to financial incentives. Using reputational
incentives may be a less costly means to
improve quality of care.

This provides an opportunity to distinguish
reputational from financial rewards, and
to estimate their separate effects on
performance over time.

The authors used multivariable fixed-
effect regressions and exploited changes
in revenue and points offered per patient
treated to establish the relative importance

Table 1. Comparison of rewards offered to two different practices in

2004

High financial Low financial
Practice rewards rewards
Size of registered population 17 500 4000
Average size of registered population 5000 5000
Contractor population index 35 0.8
Impact on revenue Increased by a Decreased by a

factor of 3.5 factor of 0.8
Number of eligible patients 1000 1000
Hypertension prevalence rate,® % 5.7 25.0
Average hypertension prevalence rate, % 12 12
Adjusted disease prevalence factor® 0.6 1.5
Impact on revenue Decreased by a Increased by a
factor of 0.6 factor of 1.5

Maximum points available 56 56
Value of a point £75 £75
Unadjusted revenue offered for maximum achievement £4200 £4200
Adjusted revenue offered for maximum achievement £8820 £5040
Lower threshold, % 25 25
Upper threshold, % 70 70
Number of patients between the lower and upper 450 450
thresholds (marginal patients)
Financial reward (revenue offered per marginal patient treated) £20 £11
Reputational reward (points offered per marginal patient treated) 0.12 0.12

2Figures relate to indicator BP5 — patients with hypertension in whom the last blood pressure [measured

in last 9 months] was <150/90 mmHg. *Adjusted disease prevalence factor uses square root transformation

employed from 2004-2005 to 2008-2009.

of financial versus reputational rewards in
influencing performance over time.

METHOD

The Quality and Outcomes Framework
The QOF rewards UK GPs on a range
of clinical, administrative, and outcome
indicators. The largest element is the
clinical domain, which rewards practices for
the quality of care provided to patients with
chronic conditions.”” Points are awarded
for the percentage of patients achieving the
indicators between the lower and upper
thresholds of performance,? with rewards
for absolute, not relative, performance. It
is measured at practice level, and nurses
or other practitioners can perform the
incentivised activities.

Data

Data were obtained from the Health and
Social Care Information Centre website
for 9years, starting with the financial
year 1 April 2004 to 31 March 2005 and
finishing with the financial year 1 April
2012 to 31 March 2013.% The data included
indicator-level performance for all practices
in England since the start of the scheme.
Performance was measured as the
percentage of eligible patients who received
treatment for each indicator; specifically,
the number of patients treated from the
disease register for that indicator, having
first removed patients not meeting the
eligibility criteria. This often related to age
or comorbidities. Revenue was calculated
using data on the registered population and
disease prevalence rates for each practice,
the maximum points allocated to each
indicator, the lower and upper thresholds
for each indicator, and the monetary value
of a point.2+%

The number of patients registered
with each practice in each year was
obtained from the Health and Social Care
Information Centre. The Index of Multiple
Deprivation (IMD) was used to measure the
socioeconomic deprivation of the registered
population in 3vyears (2004, 2007, and
2010).%% This index, which summarises
seven aspects of deprivation, was applied to
the other years on the following basis: the
2004 value for 2004-2005 and 2005-2006;
the 2007 value for 2006-2007, 2007-2008,
and 2008-2009; and the 2010 value for
2009-2010, 2010-2011, 2011-2012, and
2012-2013. Deprivation was included to
control for population characteristics that
could influence practice performance.

The unit of analysis was the practice-
indicator combination. Indicators were added
and removed from the pay-for-performance
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the practice distribution

_ Reputational reward per patient requiring treatment

Financial reward per patient requiring treatment
Bars indicate median and the interquartile range of values across

Figure 1. Variations across indicators and over time

in the financial and reputational rewards offered

per patient treated for two indicators. Diabetes
indicator: patients with a diagnosis of proteinuria or
microalbuminuria who are treated with angiotensin-
converting enzyme inhibitors. Mental health indicator:
patients on lithium therapy with a record of lithium
levels.

programme over the period. The authors
analysis focused on the 42 indicators that
appeared in all 9 years. There was a total
of 8929 practices, 8345 on average per
year, and 7686 appearing in all years. The
total number of practice-year-indicator
observations in the dataset was 3 032 176.

Measurement of rewards

The authors measured the magnitude of
the rewards offered by the QOF as the points
and the revenue (in £100s] that would be
awarded for each additional patient treated
between the lower and upper thresholds.
These two measures reflect the rewards
that are offered, not the rewards that were
obtained based on the practice’s actual
performance.

The workload required to treat a given
percentage of patients depends on the size
of the practice’s registered population and
the disease prevalence rate. To account for
this variation in workload, the QOF included
adjustments that increased the value of
a point for practices with large registered
populations and/or high disease prevalence
rates: the contractor population index
(CPI) and the adjusted disease prevalence
factor [ADPF).?' Table 1 presents a realistic

example of how these adjustments impact
on the revenue that was offered. The
example was influenced by real practices
for which the reputational rewards on offer
were identical, but the financial rewards
differed due to the adjustment factors.
The first adjustment, the CPI, favours the
larger practice and increases revenue by
a factor of 3.5, compared with a factor of
0.8 for the smaller practice. The second
adjustment, the ADPF, favours the practice
with higher prevalence rates, in this
case the smaller practice, and increases
revenue by a factor of 1.5, compared with
a factor of 0.6 for the larger practice. When
combined, these adjustments result in
the larger practice being offered £8820 if
maximum points are achieved, whereas
the smaller practice is offered £5040. Note
that the same number of patients required
treatment in each practice. The financial
and reputational rewards offered for each
additional patient treated between the lower
and upper thresholds are shown in Table 1.
Reputational rewards do not differ between
these practices but the larger practice is
offered almost twice the financial reward.

The variation shown in Table 1 illustrates
the differences exploited by the authors’
analysis. Additional variation results from
changes made to the maximum points
available, the lower and upper thresholds,
and the design of the ADPF in later years
(further information available from the
author on request).

Figures 1 and 2 provide further evidence
on how the offered rewards varied by
practice and indicator. The y-axis measures
the reputational and financial rewards
offered per patient treated, and the bars
indicate the median and the interquartile
range. Figure 1 shows the rewards for two
indicators, diabetes and mental health. The
reputational and financial rewards on offer
vary over time, but also between indicators.
Figure 2 shows the rewards for two different
practices, one with a large population
and high disease prevalence, and one
with a small population and low disease
prevalence. The offered financial rewards
per patient treated are similar, despite the
significant difference in population size
and disease prevalence rate. However, the
reputational rewards offered per patient
treated are much lower in the large practice.

Statistical analysis

The authors estimated a fixed-effects
linear regression in which the dependent
variable was the percentage of eligible
patients for whom each practice achieved
the indicator for each of the 42 indicators.
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Financial rewards (units of £100) and reputational rewards
(units of 1 point) per patient requiring treatment

Practice A: large population, high prevalence

Practice B: small population, low prevalence

_ Reputational reward per patient requiring treatment

Financial reward per patient requiring treatment
Bars indicate median and the interquartile range of values across

the practice distribution

Figure 2. Variations across practices and over time
in the financial and reputational rewards offered per
patient treated for two practices.

The financial and reputational rewards for
each indicator were independent variables
capturing the different rewards offered to
the practice. The authors controlled for
the size of the registered population, the
number of registered persons per GP,
and local area deprivation.® They included
fixed effects for each practice-indicator
combination to allow practices to vary in
their ability to perform at indicator level,
thus controlling for unmeasured potential
confounders such as practice expertise. A
Hausman test®! strongly favoured the fixed-
effects specification over random-effects.

Table 2. Descriptive statistics for practice characteristics®

2004-2005 2005-2006 2006-2007 2007-2008 2008-2009

Nonetheless, both models produced similar
results.

The authors first estimated the effects
of the financial and reputational rewards
pooled over all 9 years. They then examined
whether the responses to the rewards
varied over time by interacting each reward
variable with year.

The Pearson’s correlation between the
reward variables was 0.64. The variance
inflation factor in the regression model was
1.69, well below the value that indicates a
problematic correlation.®? All analyses were
conducted using Stata [version 14).

RESULTS

Descriptive statistics for practices and the
incentive scheme are provided in Tables 2
and 3. The average percentage of patients
treated across all practices and indicators
was 89%. By design, the ADPF had a mean
value of 1 in each year and is not shown.
The CPI had a mean value slightly >1,
because the average size of the registered
population increased over time compared
with the reference value taken in 2003-2004.
The value of a point increased from £75 to
£133.76 over the 9-year period. The largest
change was between the first 2 years, with
minor changes thereafter.

Pooled across all 9years, a 1-point
increase in the reputational reward offered
for treating an additional patient was
associated with a 0.184% (95% confidence
interval [CI]=0.149 to 0.219) increase in
patients treated (Table 4). A £100 increase
in the financial reward offered for treating
an additional patient was associated with
a 0.214% (95% Cl = 0.181 to 0.246) increase
in patients treated. The effect sizes for
reputational and financial rewards are
similar in magnitude, but both are small.
However, across all English practices
and the whole population of England, the
associations are not negligible. A worked
example across all English practices

2009-2010 2010-2011 2011-2012 2012-2013

Observations 346 521 346 305 325886 337 628 334566 333902 340512 335632 331224
Practices 8578 8612 8654 8294 8229 8305 8245 8123 8020
Registered population (000s) 6.32 6.40 6.51 6.62 6.71 6.79 6.75 6.88 7.03
Number of physicians 4.09 423 433 432 4.63 486 493 5.05 5.18
Registered population per physician (000s) 1.80 1.77 1.76 1.75 1.67 1.62 1.59 1.58 1.56
Local area deprivation index 25.67 25.69 2633 26.26 2620 2624 2653 26.50 26.40

2Descriptive statistics for 9 financial years (running from April to March)] of the sample of practices analysed. Deprivation was measured in 2004, 2007, and 2010 only; observed

changes between those years are the result of small changes in the sample composition.
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Table 3. Descriptive statistics for the incentive scheme?

Mean (SD) 2004-2005 2005-2006 2006-2007 2007-2008 2008-2009 2009-2010 2010-2011 2011-2012 2012-2013
Number of patients in target population 141.12 150.57 144.85 154.41 159.26 157.45 164.72 153.41 151.13
(205.05) (216.35) (208.91) (217.39) (227.18) (227.70) (233.64) (238.03) (238.27)
Percentage of patients treated 83.80 88.96 89.35 89.63 89.79 88.86 89.10 88.10 87.91
(18.87) (13.62) (13.36) (12.14) (11.76) (13.07) (12.16) (12.68) (12.39)
Lower threshold, % 25.00 25.00 39.75 39.75 39.50 39.70 39.70 39.70 44.65
(0) (0 (1.92) (1.92) (2.69) (2.87) (2.87) (2.85) (5.09)
Upper threshold, % 81.38 81.38 82.08 82.08 82.08 81.29 81.29 80.12 80.71
(11.72) (11.72) (11.19) (11.19) (11.19) (11.33) (11.33) (11.01) (10.13)
Contractor population index 1.06 1.07 1.09 1.1 1.12 1.12 1.14 1.16 1.19
(0.66) (0.67) (0.67) (0.68) (0.69) (0.71) (0.71) (0.73) (0.73)
Points available for upper 7.57 7.57 8.72 8.72 8.47 8.53 853 7.87 7.21
threshold achievement (7.78) (7.78) (8.56) (8.56) (8.56) (8.17) (8.17) (7.42) (7.04)
Reputational reward (points) offered 0.61 0.53 1.18 0.98 0.93 1.14 0.99 1.23 1.18
per patient requiring treatment (1.71) (1.45) (3.74) (3.29) (2.74) (3.69) (3.19) (3.25) (3.03)
Revenue per point, £ 75.00 124.60 124.60 124.60 124.60 126.77 126.77 130.51 133.76
(0 (0) (0) (0) (0) (0) (0 (0) (0)
Financial reward offered per patient requiring 30.36 45.04 91.78 82.49 83.33 92.12 70.42 109.30 111.85
treatment, expressed in units of £100 (85.67) (114.89) (290.21) (244.16) (225.40) (270.51) (184.73) (291.09) (320.46)

2Descriptive statistics for 9 financial years (running from April to March] of the incentive scheme, averaged across practices and indicators for each year: Percentage of patients
treated refers to the percentage of eligible patients receiving treatment per indicator: The upper and lower thresholds mark the point at which performance above/below is not
rewarded. The contractor population index adjusted for practices with larger or smaller registered populations, compared with the mean. The points available is an average across

all indicators. The revenue per point is a feature of the scheme that assigns a monetary value to a point. SD = standard deviation.

suggests that a 1-point increase in the

. . . reputational reward per patient increases
Table 4. Fixed-effects regressmns of the effects of the reputational and thg number of patiepnts ptreated by 2732

X 2 . .
financial rewards offered on practice performance for an average indicator. This figure is

calculated as 153 [the average number

Reputational reward offered Financial reward offered - ’ )
Effects pooled over T T of patients in the target population from
L ] . . .
20042005 to 2012-2013 (95% CI) (0.149 10 0.219) (0.181 to 0.246) Table 3) multiplied by 0.214% [effect size

from Table 4], multiplied by 8345 (average
number of practices). The corresponding
2004-2005 -0.121 0.797 increase in the number of patients treated

Year-specific effects

(-0.220t0 -0.022) (0.614 t0 0.979) for a one unit (£100) increase in the financial
2005-2006 0.048 0.427 reward per patients is 2349.
(-0.047 to 0.144) (0.315t0 0.539) In  2004-2005, the associations
2006-2007 0.077 0.341 with the percentage of patients treated
(0.008 to 0.146) (0.279 t0 0.403) were -0.121 (95% Cl=-0.220 to -0.022)
2007-2008 0.190 0.366 and 0.797 (95% Cl=0.614 to 0.979) for
(0.116 t0 0.263) (0.286 to 0.446) the offered reputational and financial
2008-2009 0.206 0.262 rewards, respectively (Table 4). Over time,
(0.131t0 0.281) (0.188 t0 0.337) the association with the percentage of
20092010 0236 0168 patients treated increased for the offered
(0.156 to 0.316) (0,093 to 0.243) reputational reward, but decreased for the
20102011 0.245 0169 offered financial reward. By 2012-2013, the
(0.160 t0 0.329) (0.047 t0 0.291) associations were 0.209 (95% Cl=0.147 to
2011-2012 020k 0137 0.271) for the offered reputational rewards,
(0.180 to 0.307) (0.091 to 0.184) and 0.092 (95% Cl = 0.045 to 0.138) for the
20122013 0209 0092 offered fmgnuat rewards. Figure 3 plots
(01470 0271) (0,045t 0.138) the coefficients from Table 4 to further

demonstrate this changing relationship.
20bservations: 3 032 176. Standard errors are adjusted for 367 749 practice-indicator clusters. Control variables not

shown: year dummies, registered population of the practice, physicians per 1000 registered patients, and local area DISCUSSION

deprivation. Summary

Across the first 9 years of the UK's pay-
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Figure 3. Estimated impact on percentage of patients
treated [with 95% confidence intervals] associated
with one-unit changes in financial and reputational
rewards offered by year. Y-axis measures the size of
the coefficient on the respective reward. Each reward
was interacted with a categorical year variable to allow
the effect to differ in each of the 9 years observed.
Regression included control variables for year,
registered population of the practice, physicians per
1000 registered patient, and local area deprivation.

for-performance programme for general
practices, the reputational rewards and
financial rewards were both statistically
significant  predictors  of  practice
performance. However, the reputational
rewards that were offered became more
important over time, and financial rewards
became less important. These findings
suggest that reputational consequences
were not a major concern in the early years
of the QOF. This was possibly due to an
absence of a visible benchmark on which to
base assessments of relative performance.
In later years, performance norms were
established, and the reputational reward
became more relevant. When increasing
reputation became more important, GPs
may have diverted their efforts away from
the activities that generated the most
revenue.

Strengths and limitations

The authors’ analysis distinguished
the effects of reputational and financial
rewards of pay-for-performance. They took
advantage of a dataset covering almost
the entire population of English practices
for 9years of an ambitious and unique
pay-for-performance scheme. The size and
structure of the data permitted a very flexible
allowance for unmeasured factors that
affected the performance of each practice
on each quality indicator. However, there
are four limitations to the analysis. First,
the authors have assumed that GPs knew,
or could approximate, the financial and
reputational rewards to their performance.
IT systems introduced with the QOF

allowed practices to receive updates on
how they were performing across different
indicators.®® These ensured that practices
were aware of the reputational rewards for
treating individual patients, but could only
approximate the financial rewards based
on whether their mean prevalence rates
were expected to lie above or below national
mean rates. Second, although financial
and reputational aspects of the QOF are
separable, there is a weak indirect effect
of the reputational incentive on income,
because attracting more patients brings
more capitation income. Third, previous
research has shown that practices were
able to influence prevalence rates, which
would suggest that the ADPF was not
entirely external to practice behaviour®
However, as the degree to which practices
acted in this way was small, the authors
believe this is a limited potential source
of bias. Fourth, although the creation
of performance norms is likely to have
motivated the increased attention paid by
GPs to the reputational rewards in later
years, it is also possible that public criticism
of the size of the financial incentives might
explain the pattern of results over time. This
criticism focused on the overall size of the
financial incentives and not the allocation
to specific indicators and practices, which
the authors exploit. Changes to the ADPF
may have also impacted on the relationship
between financial and reputational
rewards. These changes were symmetrical,
increasing rewards for some practices
while decreasing rewards for others, and
occurred in 2009-2010, after the impact of
financial incentives decreased.

Comparison with existing literature

The combined use of financial and
reputational rewards is common in
health care% There is little empirical
evidence to show how GPs are affected
by reputational incentives®" and it has
not been established how the effects of
financial and reputational rewards change
over time. Previous literature has assumed
that the QOF is a financial incentive, but
adjustments to practice payments for
the size of the registered population and
disease prevalence rates created differential
financial and reputational rewards for
performance. The authors found that the
scheme also has a significant reputational
component, which has been under-studied.

Implications for research and practice

Policies such as the QOF tend to focus on
the financial elements in order to motivate
changes in behaviour and performance.
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The authors™ research shows that the
effects of reputational rewards can be
similar in magnitude to financial ones. If
reputational rewards can be induced at
much lower costs, efforts to make the
reputational elements stronger could be
effective. Reputational rewards require an
initial investment in the means to measure
and report performance, but they do not
require regular and frequent payments.
However, some financial element may still
be required to compensate practices for
the costs, initial and ongoing, of recording
and reporting of quality. The benchmarking
of a practice’s performance against their
peers seems to be an important component

of the reputational reward. In the early
years, reputation may have mattered
less due to the absence of a benchmark
of performance. This may suggest that
practices take the performance of their
peers as an indication of what their own
performance should be. Further qualitative
studies could provide additional insight into
these mechanisms. Although the QOF may
be withdrawn in England, it has provided
valuable lessons, and the key suggestion
from this study is that existing or future pay-
for-performance policies should consider
encouraging and facilitating comparisons
between practices.
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