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ing the quality of care, especially as it is related to the
field of Allergy Immunology. Thus, the focus of this
article will be on studies of pay-for-performance pro-
grammes designed to address clinical quality of care
markers in ambulatory settings at the level of the phys-
ician group or individual physician.

Introduction

Pay-for-performance  programmes are now firmly
entrenched in the payment systems of American public
and private insurers. A recent survey of 252 Health Main-
tenance Organizations (HMOs) drawn from 41 metropo-
litan areas in the United States reported that more than half
of the HMOs, representing more than 80% of enrollees,
use pay-for-performance in their provider contracts [1]. Search methods

Evaluation of asthma medication was included in 71% of A Medline search was performed for the years 2006
programmes. Most physician group leaders (89%) in a  4nd 2007 using the search terms ‘Pay for Performance
Massachusetts survey [2] reported pay-for-performance  Qutcomes’ and ‘Pay for Performance Results’. Relevant

incentives in at least one commercial health plan contract. articles from the search were supplemented by articles
Incentives were tied to healthcare effectiveness data and identified from the bibliographies of identified articles,
information set (HEDIS) quality measures (89%), utili- including the comprehensive systematic review of

zation measures (66%), use of information technology Petersen ez al. [3].
(52%), and patient satisfaction (37%).

Although pay-for-performance programmes are common, Study methodology

the evidence base for their use is less clear. The purpose Before reviewing the specific studies, it is important to
of this article is to review recent literature on the effec-  consider methodological issues that may affect the
tiveness of pay-for-performance programmes in improv-  validity and interpretation of the existing data. These
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issues include the measures being assessed, advantages
and disadvantages of randomized controlled trials
(RC'T's), selection bias, confounding, generalizability,
and cost-effectiveness studies.

Performance measures

The results of a pay-for-performance outcome study will
only be as meaningful as the measures being evaluated.
Measures should be chosen such that improvement leads
directly and substantially to improved health [4]. As
outcome measures may be influenced by many factors
beyond the control of the physician, they are less suitable
for pay-for-performance programmes. Process measures
with a proven relationship to outcomes that are important
to patients are ideal, but many currently used process
measures have not been shown to have such a relation-
ship to health outcomes [4,5]. In addition, mechanisms
must be in place to ensure the accuracy of the reported
measures [5].

The ease of accomplishing the measure goal should also
be considered. One important factor in this regard is the
burden adherence puts on the patient [6°°]. Goals related
to processes or outcomes that require greater patient
cooperation and effort will likely to be more difficult
to accomplish than goals that require little patient effort.

Randomized clinical trials

The gold standard medical intervention study is the
RCT. The major strength of the RC'T is that it minimizes
the influence of measured and unmeasured confounders.
The RCT would be the ideal study design to assess a
pay-for-performance intervention [4]. A several arm RC'T
design would be the optimal way to compare the effec-
tiveness of payment incentives to alternative approaches,
such as regulatory or accrediting programmes or public
reporting [4]. Nevertheless, RCTs are complex and
expensive to design and conduct [4], and it may be
difficult to enroll participants in RC'T's that could affect
their practice patterns or income [7]. Moreover, RCT's
reduce the influence of confounding variables only when
there are many participants in each group of the trial [7].
For pay-for-performance programmes aimed at physician
organizations, it could be difficult for researchers to enroll
sufficient numbers of physician organizations to ensure
that randomization really balanced the confounding
factors. In addition, small sample sizes increase the
possibility of type 2 errors affecting the statistical signifi-
cance of the findings.

Selection bias

Selection bias can occur in studies whenever the identi-
fication of individual participants for inclusion in the
study depends on factors related to the outcome. In this
case, the relationship between the intervention and the
outcome observed among those who participated in the

study may be different from that for individuals who
would have been eligible to participate but were unwill-
ing or not selected. For example, a number of carly
pay-for-performance programmes involved volunteer
physician groups [4]. As volunteers typically differ from
nonvolunteers in most settings, simple comparisons
between the experience of pay-for-performance volun-
teers and nonvolunteers may not provide convincing
evidence of effectiveness due to the potential influence
of selection bias [4].

Confounding

Confounding occurs when factors associated with the
intervention in a study are also independently related to
the outcome. Although observational studies can control
for measured confounders through statistical techniques,
this frequently is not done. Moreover, observational
studies cannot control for unmeasured confounders. Con-
founders in pay-for-performance studies fall into two main
categories [4]. First, participants and nonparticipants may
differ in specific ways that directly affect their capacity and
motivation to improve. For physician groups, these factors
may include size, single compared with multispecialty
composition, implementation of guidelines, educational
activities, and the extent to which medical information is
available electronically [4,6°%,7]. For individual physicians,
factors that mightaffect improvement include age, gender,
specialty, board certification, country of graduation,
workload, baseline income, and number of patients with
the condition to which the incentive applies [6°°,8]. In
addition, patient characteristics, such as age and socio-
economic features, may differ between provider groups
and affect performance on quality measures [6°%,7,8,9].
Second, the performance outcomes may be influenced by
factors other than the incentive programme itself. This is
particularly a problem in before—after study designs. Even
in controlled before and after studies [4], participants and
nonparticipants may differ in their exposure to other
influences that may independently produce improvement
on the quality outcomes being measured. These influ-
ences include regulatory agency programmes and public
reporting of the measures that are separate from the
incentive programmes but may influence the same out-
comes.

Generalizability

Even an internally valid study may not be substantially
generalizable beyond the very specific incentives,
measures, and/or study population utilized. The magni-
tude of the incentive, the proportion of each provider’s
patients to whom the incentive applies, and the provider
cost of implementing the programme may all be expected
to influence provider motivation and thus programme
effectiveness [7]. Some measures are undoubtedly more
difficult to affect than others [4], so that demonstrated
effects on one measure cannot be easily generalized to
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effects on another measure, even if the same incentive
and population were involved. Finally, an effect demon-
strated even in a RCT conducted in one group of
physicians does not guarantee a similar effect in other
physicians who may differ in many relevant ways, includ-
ing their overall payment structure (fee-for-service com-
pared with capitation) [7].

Cost-effectiveness studies

Although the effectiveness of a specific intervention
such as pay-for-performance is important, the cost of
the intervention must also be considered. One must try
to determine if the degree of improved quality is worth
the expenditures needed to achieve it. In particular,
when there are potentially alternate ways to accomplish
the same goal, comparative cost-effectiveness studies are
necessary to identify the methods that provide the most
value [10]. No cost-effectiveness studies of pay-for-
performance interventions in the outpatient setting at
the physician group or individual physician level were
identified, although one study reported marginal cost-
effectiveness results (see below).

Studies on the effectiveness of pay-for-
performance programmes

Pay-for-performance programmes outside the health-
care sector have produced mixed results regarding
effectiveness [10]. Monetary incentives at the hospital
level have been reported to improve quality indicators
[11,12]. Studies evaluating the effectiveness of pay-for-
performance incentives at the physician group or indi-
vidual physician level in the ambulatory setting can be
categorized into RCTs and studies using alternative
designs.

Randomized controlled trials

Seven RCTs were identified [13-19] (Table 1). All of
these trials dealt with preventive services, with four
dealing with immunizations. All studies tested the pro-
vision of bonuses ranging from $50 per provider [13] to
$7500 per provider [18]. Results were negative in three
studies [13,15,16], positive in three studies [14,17,18],
and mixed in one study [19].

Problems in all the three negative studies [13,15,16]
included small sample sizes per group and relatively small
bonuses per physician. In addition, two of the negative
studies [15,16] were in the Medicaid population, in which
reimbursement is typically low, practices are more con-
strained, and patients are harder to reach and enlist in
quality improvement programmes [10]. In addition, in
both of the studies [15,16] conducted in the Medicaid-
managed care setting, the authors suggested that the
study protocol may not have allowed enough time for
the development of an effective intervention.
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In contrast, two of the positive studies [17,18] of pediatric
immunizations provided much larger bonuses. The
authors of these studies, however, point out that the
apparent increased immunization rate may have been
primarily the result of better documentation rather than
an actual increase in immunizations given. The third
positive study [14], which focused on influenza immu-
nization rates, apparently achieved positive results with a
relatively small bonus and a small cost per extra immu-
nization. However, these results may not be generalizable
to the general population of physicians because all study
participants had previously volunteered for an influenza
Medicare demonstration project.

The study with mixed results [19], which tested the
effects of incentives on smoking processes and outcomes,
also provided relatively large bonuses per physician
($700-%5000). In this study, however, positive results
were obtained in the easier process task (tobacco use
status identification), but not in the more difficult to
accomplish process (providing advice to quit) or outcome
(documented quitting rate) measures.

Studies using designs other than randomized controlled
trials

Fifteen studies using nonrandomized designs were ident-
ified, including seven uncontrolled before—after studies
[20-23,24°,25,26°°] (Table 2), six studies [27-32] using a
controlled before—after design ('T'able 3), and two studies
[33,34] using cross-sectional survey methodology
(Table 4). These studies evaluated the effect of pay-
for-performance programmes on a wider spectrum of
diseases and measures than in the RCTs. All but one
of the studies showed positive or mixed results.

Three studies evaluated outcomes before and after new
general practitioner contracts in the United Kingdom
[20,25,26°°] (Table 2). The first of these studies [20]
evaluated outcomes after the 1990 contract that included
targeted payments for higher immunization rates, and
the latter two studies evaluated diabetes [25] or multiple
measures [26°°] after the $3.2 billion pay-for-performance
contract of 2004 that rewarded quality targets in managing
10 chronic diseases. Control groups were not possible in
these studies. Although increasing trends were already
documented before the contract for the evaluated
measures in all the three studies, the rate of increase after
the contract was greater for at least asthma and diabetes
measures in two of the studies [25,26°°]. The most com-
prehensive study [26°°] compared results for measures for
which there was a specific rewarded target with results for
measures for the same diseases but for which there was not
a specific financial reward provided. No significant differ-
ences in performance were found between these two
categories of measures. Although this could be interpreted
to mean that the incentives were themselves ineffective,
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220 Outcome measures

pay-for-performance programmes have monetary costs and
potential unintended consequences [35], a firm evidence
base for their effectiveness must be sought. This article
suggests that positive or mixed results have been obtained
in most studies of pay-for-performance effectiveness at
the physician or physician group level in the ambulatory
care setting. Factors apparently associated with success in
these studies include large enough incentives, measures
that are more amenable to change, responsive populations,
and possibly combination with other strategies such as
information system enhancements, guidelines, feedback,
and public reporting.

As discussed initially, a number of methodological issues
must be considered in the interpretation of the data.
Although RCT's are probably the optimal design to ensure
internal validity, only a minority of the identified studies
were RC'T's, and many of those RC'T's were small. A major
problem with the nonrandomized studies is the ability to
attribute positive effects to the intervention, as opposed to
the many other physician factors, system factors, or con-
current interventions, both from within and external to the
pay-for-performance programme, which could be respon-
sible for or at least contribute to improvements in quality
indicators observed. For example, the publication of
performance data itself has been associated with an
improvement in health outcomes, although in a limited
number of studies [36]. In addition, the performance
feedback that may be associated with incentive pro-
grammes may itself positively affect performance out-
comes [10]. Furthermore, a recent RCT has shown that
internal medicine recertification with an asthma Practice
Improvement Module (PIM) was associated with lower
patient self-reported asthma severity measures [37].

A number of potentially important factors are often not
explored in pay-for-performance studies [6°°], including
the ones reviewed herein. These include financial factors
(incentive as a proportion of total income, cost of
complying, payment structure), environmental factors
(number of other incentives in place, community-level
professional initiatives in place to improve quality), pro-
vider factors (workload, proportion of patients for whom
incentive is relevant), and organizational capabilities
(information systems, use of guidelines, leadership, and
culture) [6°°]. In addition, the reviewed studies do not
assess the effect of financial incentives on care for con-
ditions for which no financial incentives were provided to
assess one important type of unintended consequence of
specifically targeted pay-for-performance programmes
[26°°].

Asthma was specifically included in three nonrandomized
studies. Asthma HEDIS measures in children were not
significantly improved compared with control children in
a study [32] that was associated with improved diabetes

measures in adults. In contrast, several asthma process
measures substantially improved in another study [24°] of
asthmatic children, although this study was uncontrolled.
Finally, a number of asthma process measures improved
more rapidly after the 2004 pay-for-performance contract
was instituted in the United Kingdom than before it was
implemented, although no control group was possible in
this study either [26°°]. As with the studies reviewed in
this article in general, the results for asthma measures in
particular are encouraging but not definitive.

Conclusion

Do pay-for-performance programmes that reward phys-
ician groups or individual physicians improve quality of
care in ambulatory practice settings? The data reviewed
in this article suggest they can improve markers of
quality, but not always. Even when studies suggest
positive effects, the designs often do not permit assur-
ance that the effects are due to the incentives compared
with other factors. Many parameters probably contribute
to the success of pay-for-performance programmes or lack
of it, including characteristics of the quality targets, the
incentives, the physicians, and the patients. There are
also alternative strategies for accomplishing the same
quality improvement goals, such as regulatory initiatives,
recertification processes, education programmes, direct
subsidies for infrastructure improvements, computer-
ized decision aids, provider feedback, public reporting
of quality measure results, and patient incentives
[6°°,10,37,38]. More and better-designed studies are
clearly needed to determine the actual effectiveness of
incentives themselves isolated from other factors, cir-
cumstances that promote effectiveness, effectiveness
relative to other strategies, and cost-effectiveness.
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