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Background: A vast amount of literature on effects of pay-for-performance (P4P) in health
care has been published. However, the evidence has become fragmented and it has become
challenging to grasp the information included in it.
Objectives: To provide a comprehensive overview of effects of P4P in a broad sense by
synthesizing findings from published systematic reviews.
Methods: Systematic literature search in five electronic databases for English, Spanish, and
German language literature published between January 2000 and June 2011, supplemented
by reference tracking and Internet searches. Two authors independently reviewed all titles,
assessed articles’ eligibility for inclusion, determined a methodological quality score for
each included article, and extracted relevant data.
Results: Twenty-two reviews contain evidence on a wide variety of effects. Findings suggest
that P4P can potentially be (cost-)effective, but the evidence is not convincing; many studies
failed to find an effect and there are still few studies that convincingly disentangled the P4P
effect from the effect of other improvement initiatives. Inequalities among socioeconomic
groups have been attenuated, but other inequalities have largely persisted. There is some
evidence of unintended consequences, including spillover effects on unincentivized care.
Several design features appear important in reaching desired effects.
Conclusion: Although data is available on a wide variety of effects, strong conclusions cannot
be drawn due to a limited number of studies with strong designs. In addition, relevant evi-
dence on particular effects may have been missed because no review has explicitly focused
on these effects. More research is necessary on the relative merits of P4P and other types
of incentives, as well as on the long-term impact on patient health and costs.

© 2013 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

is often low [1-3], while costs of care continue to rise. Pay-
for-performance (P4P) has become a popular approach to

In many countries, healthcare delivery is suboptimal. increase efficiency in health care. In addition to the United
For example, adherence to professional medical guidelines States where P4P has become widespread, P4P programs

are being implemented in many other countries, includ-
ing in the United Kingdom, Canada, New Zealand, Taiwan,
Israel, and Germany [4]. In P4P, care providers receive
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the effects of P4P has expanded rapidly over the past
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15 years. Although this is a desirable development, the evi-
dence has become fragmented. Several systematic reviews
have synthesized available evidence, but they all had
different foci (e.g., only including experimental stud-
ies, only focusing on preventive services, not addressing
other potential P4P effects besides impact on incentivized
performance, etc.) and hence different conclusions. Con-
sequently, it is challenging to comprehend this evidence
and to extract success factors and pitfalls when it comes to
implementing P4P.

In this paper, we summarize the existing literature on
P4P effects in a broad sense by conducting a systematic
review of published systematic reviews. The paper adds
to the literature by synthesizing key findings from these
reviews. The goal is to provide a structured, comprehen-
sive overview of the evidence on P4P effects and mediating
factors. We achieve this by addressing the following six
questions: to what extent has P4P been (1) effective and (2)
cost-effective? (3) Which unintended consequences of P4P
have been observed? To what extent has P4P (4) affected
inequalities in the quality of care and (5) been more suc-
cessful when combined with non-financial incentives? (6)
Which specific design features contribute to (un)desired
effects? To our knowledge, no prior study has provided
such an overview. The results will be of interest for policy-
makers who intend to implement a P4P-program as well as
those who have already done so.

The next section provides a theoretical background on
the relevance of these questions. Next, after describing the
search strategy and inclusion and exclusion criteria, the
results are presented for each question separately. In the
discussion, the results are compared with findings from
recent studies not included in any of the identified reviews
(if available and relevant). We end with discussing the
implications of our findings for research and policy.

2. Theoretical background

Effectiveness. Both economic theory and common sense
support the notion that payment for health care should
be determined, at least in part, based on meaningful
indicators of quality or value [6]. Given notable deficien-
cies in the quality and efficiency of care, that healthcare
providers (be they individual physicians, physician groups,
or institutions) are responsive to financial incentives and
that improving performance requires changes in their
behavior, that many current base payment methods (e.g.,
fee-for-service, capitation) do not explicitly stimulate good
performance, and that performance measurements have
become more accurate, it seems natural to tie a portion
of providers’ compensation to their performance. How-
ever, although the idea underlying P4P is simple, in practice
there are many potential pitfalls, as outlined below.

Cost-effectiveness. P4P can be considered cost-effective
when improved quality is achieved with equal or lower
costs or when the same quality is achieved with lower
costs. Even in case P4P leads to cost increases it may still be
viewed as cost-effective, as long as quality improvements
are large enough [7]. Yet designing and implemen-
ting a successful P4P-program is complex [8]. Engaging
providers, reaching consensus about program design,

collecting and validating data, calculating payments, and
maintaining and evaluating the program likely involve high
transaction costs. This raises the question whether P4P can
be cost-effective.

Unintended consequences. In theory, P4P may have sev-
eral unintended consequences. First, when differences in
casemix between providers are not taken into account,
providers have an incentive to select healthy/compliant
patients and to avoid severely ill/noncompliant patients,
especially for outcome and resource use measures. More-
over, even sophisticated risk-adjustment models may fail
in preventing selection because providers are likely to have
superior information about their patients than included
in these models [9]. Other strategies, such as allowing
providers to exclude noncompliant patients from perfor-
mance calculations [10], may be necessary. Second, P4P
may cause providers to focus disproportionately on aspects
of care that are incentivized and possibly neglect other
important aspects that are not [11]. A broad set of meas-
ures (including e.g., clinical quality, patient satisfaction,
continuity of care) seems therefore important. However,
this is often not feasible in practice. Third, PAP may crowd
out providers’ intrinsic motivation to provide high qual-
ity care, especially when the definition of performance is
not shared. P4P could then play a trivializing role regarding
the non-financial motivation [12], which may have several
undesired effects. Finally, to maximize income, providers
may manipulate data so that their performance looks better
than it is in reality (“gaming”).

Inequalities. PAP may narrow, widen, or maintain
inequalities regarding access to/receipt of high-quality care
[13]. Inequalities may widen if P4P encourages risk selec-
tion or results in reduced income for providers serving
minority populations [14]. Providers in deprived areas
will typically have lower performance and be less likely
to receive incentive payments compared to providers in
affluent areas, for example because their patients are less
likely to adhere to treatment [15]. By adversely affect-
ing the income of providers practicing in deprived areas,
P4P may reduce both the number of providers working
in such areas and their ability to invest in performance
improvement. Widening inequalities can be prevented by
rewarding improvement in performance, adequate risk
adjustment, inclusion of measures that are more important
for minority patients, or directly rewarding reductions in
inequalities [14-16].

Non-financial incentives. Non-financial incentives such
as public reporting (PR) and timely performance feedback
to providers may complement P4P incentives. PR and P4P
both reward providers for good performance, but the finan-
cial incentive in PR operates indirectly via consumer choice
[13]. Performance feedback and reminders make treatment
patterns and performance issues salient and can activate
providers to adjust their practice style. Feedback may also
create a reputational incentive if reports include informa-
tion on peer performance.

Program design. The design of P4P has important con-
sequences for the incentives that physicians experience
and how they respond to them [17]. Seemingly important
design elements are the number and type of included per-
formance measures, risk adjustment, the entity targeted
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(individual physicians, groups, institutions), the type
(rewards, penalties) and size of the incentive, frequency of
payment, and type (absolute, relative, improvement) and
number of performance targets [7,17,18]. In summarizing
the literature, we attempt to infer about preferred design
in practice by identifying patterns in the results.

3. Methods

For this review, we adhered to guidelines from the
Cochrane Collaboration [19], the Institute for Quality and
Efficiency in Health Care [20], the Hannoveraner Konsen-
sus [21], and the NHS Economic Evaluation Database [22].
We searched five databases: Medline, Embase, ISI web of
knowledge, the Cochrane Database of Systematic Reviews,
and Scopus. Twenty-five expressions were entered in each
database (see supplementary material). We also searched
the Internet via Google, contacted experts, and reviewed
reference lists.

Articles written in English, Spanish, or German pub-
lished between January 2000 and June 2011 were eligible
for inclusion. Two authors independently reviewed all
titles generated by the search procedure and constructed a
preliminary list of articles. These articles were subjected to
abstract review and full texts of potentially relevant articles
were obtained. Two authors independently assessed their
eligibility for inclusion. Overview articles that were not sys-
tematic reviews and articles not covering at least one of
the six domains were excluded. In addition, we excluded
reviews that: only aimed to identify studies evaluating the
effect of implicit financial incentives and/or excluded stud-
ies evaluating the effect of explicit financial incentives, only
focused on financial incentives for patients, did not include
empirical studies with original quantitative or qualitative
data on P4P effect(s), are entirely overlapped by a subse-
quentreview from largely the same authors, and/or did not
(consistently) report the methodological design of included
studies. The last criterion was applied because it would
otherwise be impossible to assess the validity of reported
results.

To determine the methodological quality of included
reviews, we applied the checklist of the German Scientific
Working Group, which contains 18 distinct criteria [23].
Theitems are grouped under five categories: research ques-
tion, search procedure, evaluation of information, synthesis
of information, and presentation of results. A total score is
obtained by adding up points and dividing by the maximum
number of points. Two authors independently carried out
the scoring.

Two authors independently extracted relevant data
from identified reviews using the same abstraction form
containing the following elements: search period, number
of studies, type of studies, sector and country in which stud-
ies were conducted, and a summary of the main results
for each of the six domains. Because of the heterogene-
ity between studies, meta-analysis was not possible and
results are presented narratively. To get an impression of
the strength of the evidence, we assigned included primary
studies to one of the following five categories: “level I”
(systematic reviews, RCTs), “level II” (quasi-experiments,
controlled before-after studies, time-series studies with

before-after data), “level III” (uncontrolled before-after
studies, controlled after studies), “level IV” (uncontrolled
after studies, cross-sectional studies), and “others” (quali-
tative studies and studies that use statistical modeling to
examine the effect the program will potentially have under
certain assumptions using clinical data from previous stud-
ies). In some cases, the abstract or full text of individual
primary studies was retrieved to verify the study design.

The findings from identified reviews are compared and
expanded with findings from several recently published
primary studies that are not included in any of the reviews
but that do provide relevant information. These studies
were not identified from an additional systematic review,
but from our knowledge of the current evidence base on
P4P effects. Although there may be more studies than the
ones we discuss, comparing our results with the findings
from additional studies we are aware of provides additional
insight in the effects of P4P and enables us to draw stronger
conclusions.

4. Results

The initial search identified 2004 articles (Fig. 1). After
review of titles and abstracts, 487 studies remained for a
detailed reflection. Reference tracking, Internet searches,
and expert consultation yielded 28 additional articles. Of
the 515 articles subjected to full-text review, 493 articles
met at least one exclusion criterion, leaving 22 articles for
inclusion in the review (the full list of excluded articles is
available from the authors upon request).

Table 1 presents their main characteristics. The reviews
vary considerably by inclusion criteria and focus. For exam-
ple, some reviews focus only on one (subset of) condition(s)
or on one specific sector. Others only include studies with
a particular design (e.g., RCTs) while still others had no
restrictions at all. The result is a wide range in the num-
ber of included studies. While most reviews only included
studies from the US and the UK, studies conducted in other
countries have increasingly been identified (10 in total).
Most studies were conducted in primary care, although an
increasing number of studies have evaluated P4P in other
sectors (e.g., acute inpatient care). Evidence mainly comes
from observational studies and many authors have there-
fore noted that results must be interpreted with caution.
Table 2 and the following sections present the key findings
for each of the six domains.

4.1. To what extent has P4P been effective?

Twenty reviews provide evidence on the effectiveness
of P4P. We present the results according to the design of
included studies: randomized controlled trials (level I) and
non-randomized studies (levels II-1V).

Randomized controlled trials have largely investigated
the impact of P4P on preventive services such as cancer
screening and immunizations. Most reviews rely on the
same core set of relatively dated studies conducted in US
primary care settings. Dudley et al. found that among 10
dependent variables studied in eight RCTs, six showed a
significant relationship with the incentive [24]. For exam-
ple, one RCT found no difference between intervention and
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Table 1
General characteristics of systematic reviews of the literature on effects of P4P.
Reference Score®  Search period Studies  Type of # of studies per ~ Countries® Sectord Evidence
studies® level on®
Alshamsan 93% 1980- 22 UBA(5), Level III: 5 UK(21), US (1) Mostly PC I, DF
etal. (2010) November UA/CS(17) Level IV: 17 (QOF)
[14] 2008
Armour & Pitts 73% 1966- 6 RCT(2), TS(1), Level I: 2 us PC(5),H E, CE, UC,
(2003) [37] December UA/CS(3) Level II: 1 (1) DF
2001 Level IV: 3
Briesacher et al. 87% 1980-August 4 RCT(1), Level I: 1 us NH E, CE
(2009) [28] 2007 UA/CS(3) Level IV: 3
Chaix- 87% 1993-May 2 RCT Level 1: 2 us PC E, NFI, DF
Couturier 1999
et al. (2000)
[38]
Christianson 87% 1988-June 44 R(7), RCT(7), Level I: 14 US(27), UK(7), H(6), E, CE
et al. (2007) 2007 QE(4), CBA(6), Level II: 12 SP(1), AU(1), NH(1),
[57] TS(2), UBA(4), Level III: 5 TW(1), NA(7) PC(36),
CA(1), Level IV: 11 PC+SC(1)
UA/CS(11), Others: 2
Q(2)
Christianson 87% -August 2007 27 RCT(2), QE(4), Level I: 2 US(18), UK(7), H(6), E, CE, UC, I,
et al. (2008) CBA(4), TS(1), Level II: 9 AU(1), SP(1) PC(20), DF
[12] UBA(4), CA(1), Level III: 5 PC/SC(1)
UA/CS(10), Level IV: 10
Q(1) Others: 1
Dudley et al. 93% 1980-2003 8 RCT Level 1: 8 us PC(8) E, DF
(2004) [24]
Eldridge & 60% 1990-2008 27 QE(1), CA(1), Level II: 1 8 Dev. Not E
Palmer UA/CS(25) Level IlI: 1 countries reported
(2009) [58] Level IV: 25
Emmert et al. 93% 2000-April 9 RCT(3), CBA(3), Level I: 3 US (8), TW(1) H (5), PC CE, NFI, DF
(2011)[7] 2010 UBA(3) Level II: 3 (4),NH (1)
Level III: 3
Frolich et al. 93% 1980-June 8 RCT Level I: 8 us Not E, DF
(2007) [59] 2005 reported
Giuffrida et al. 100% 1966-October 2 RCT, TS Level I: 1 US, UK PC E, CE
(2000) [60] 1997 Level II: 1
Kane et al. 93% 1966-October 9 RCT(6), TS(1), Level I: 6 US (8), UK (1) Prevention E, CE, DF
(2004) [35] 2002 UBA(2) Level II: 1
Level III: 1
Mehrotra et al. 87% 1996-June 8 QE(2), CA(1), Level II: 2 us H E, CE, UC,
(2009) [33] 2007 UA/CS(4), Q(1) Level III: 1 NFI
Level IV: 4
Others: 1
Petersen et al. 100% 1980- 17 RCT(9), CBA(4), Level I: 9 Mainly US Mainly PC E, CE, UC
(2006) [34] November UA/CS(4) Level II: 4
2005 Level IV: 4
Rosenthal & 73% -Late 2003 6 RCT(4), QE(1), Level I: 4 us PC E, UC, NFI
Frank (2006) UBA(1) Level II: 1
[26] Level IlI: 1
Sabatino et al. 80% -September 3 RCT, QE, UBA Level I: 1 us Prevention E
(2008) [31] 2004 Level II: 1 (cancer)
Level III: 1
Schatz (2008) 67% 2006-2007 22 RCT(7), CBA(6), Level I: 7 US (19), UK (3) Ambulatory  E, UC, NFI,
[27] UBA(7), Level II: 6 care DF
UA/CS(2) Level III: 7
Level IV: 2
Scott et al. 93% 2000-August 6 RCT(3), QE(1), Level I: 3 US (5), GER (1) PC E, UC
(2011) [36] 2009 TS(2) Level II: 3



F. Eijkenaar et al. / Health Policy 110 (2013) 115-130 119

Table 1 (Continued)

Reference Score®  Search period Studies  Type of # of studies per ~ Countries® Sectord Evidence
studies® level on®
Sorbero et al. 73% 1995-April 15 RCT(7), QE(2), Level I: 7 us PC (physi- E, NFI, DF
(2006) [29] 2006 UBA(6) Level II: 2 cians)
Level III: 6
Steel & Willems ~ 78% -January 2010 34 TS(4), UBA(8), Level II: 4 UK PC (QOF) E, CE, UG 1
(2010) [32] CS/UA(17), Level III: 8
M(1), Q(4) Level IV: 17
Others: 5
Town et al. 73% 1966-2002 6 RCT Level I: 6 us PC (preven- E, CE, NFI,
(2005) [25] tion) DF
van Herck etal.  100% 1990-July 2009 128 RCT(10), QE(4), Level I: 10 US(63), UK(57),  PC(98), E, CE, UG |,
(2010) [30] CBA(17), TS(6), Level II: 27 IT(1), SP(2), H(17), NFI, DF
UBA(30), Level III: 30 AG(1), AU(2), H/PC(13)
UA/CS(57), Level IV: 57 GM(2)
M(4) Others: 4

2 Represents the total methodological quality score. See supplementary material for scores on individual items.

b R, review; RCT, randomized controlled trial; QE, quasi-experiment; CBA, controlled before-after study; UBA, uncontrolled before-after study; TS, time
series with before-after data; CA, controlled-after study; UA/CS, uncontrolled-after study/cross-sectional survey; M, modeling study; Q, qualitative study.

¢ AG, Argentina; AU, Australia; GM, Germany; IT, Italy; NA, not applicable; SP, Spain; TW, Taiwan; UK, United Kingdom; US, United States.

d PC, primary care; H, hospital; HP, health plan; MG, medical group; NH, nursing home; IC, intensive care; QOF, quality and outcomes framework.

¢ E, effectiveness; CE, cost-effectiveness; UC, unintended consequences; I, inequalities; NFI, non-financial incentives; DF, design features.

control groups in cancer screening rates after 18 months,
while another found that relatively small payments
improved immunization rates by four percentage points.
Overall, the effect size among the positive studies was
moderate at best. Town et al., focusing on prevention,
classified only one of eight outcomes as significantly
improved [25]. They classified two studies as ineffec-
tive that found that increased immunization rates were
largely due to better documentation, whereas Dudley
et al. classified them as effective. Nonetheless, all authors
(including also [26,27]) essentially reached the same con-
clusion: results are mixed and inconclusive and there
is insufficient evidence to support the use of P4P to
improve the quality of preventive and chronic care in
primary care. Another review, focusing exclusively on

nursing home care, identified an RCT (published in 1992)
that found small beneficial effects on access and quality
[28].

Most non-randomized studies showed improvement in
selected quality measures. P4P appears to have had a small
positive impact on the quality of care for diabetes and
asthma, but not for heart disease [12,29]. Schatz reached
a similar conclusion [27]: among 15 studies (6 level II, 7
level 111, 2 level IV), 10 found positive and four found mixed
results. More positive results were found among level IlI/IV
studies than among level II studies. The most compre-
hensive review was conducted by van Herck et al., who
identified 111 studies [30]. Of these, 30 reported an effect
size, which ranged from negative to absent to (very) pos-
itive. The three studies finding negative effects also found

Library Search (»=2,004)

[PubMed=321, the Cochrane Database of Systematic Reviews=106,
Embase=236, Scopus=1,031, ISI web of knowledge=310]

1

| Titles after elimination of duplicates (n=1,621) |

—

Articles excluded after title and abstract review (n=1,134)

| Full text retrieved (n=487)

Additional articles (references, expert consultation, Internet)

(n=28)

| Articles screened (n=515)

Articles excluded (meeting at least one exclusion criterion)

(n=493)

Articles included in the review (#=22)

Fig. 1. Search flow and results.



Table 2

Key findings of identified systematic reviews of the literature on effects of P4P.

Reference

Effectiveness

Cost-effectiveness

Unintended consequences

Non-financial
incentives

Inequalities

Design features

Alshamsan et al.
(2010) [14]

Armour & Pitts
(2003) [37]

Briesacher et al.
(2009) [28]

Chaix-Couturier
et al. (2000) [38]

Christianson et al.
(2007) [57]

Christianson et al.
(2008) [12]

1 study: financial risk for
referrals decreased
primary care visits; risk for
cost of outpatient tests
reduced # of outpatient
tests; bonuses/withholds
for productivity did not
change resource use. 1
study: large reductions in
# of admissions and visits.
Regarding preventive care:
increases in immunization
rates (1 study), but not in
cancer screening rates (1
study).

1 RCT: improved access
and outcome quality.
Modest or no effect found
in 3 observational studies.

1 study: improved
immunization rates. 1
study: P4P +feedback did
not increase cancer
screening rates.

Evidence base for justifying
and designing P4P is thin.
Few significant impacts
reported, and only in
selected measures.

Most studies found
improvement in selected
quality measures, but the
direct effect of P4P is
largely unclear due to lack
of control groups and
concurrent other
improvement efforts.

2 studies:
bonuses/withholds for
reduced resource use may
lead to reduced outpatient
expenses and utilization. 1
study: reduced outpatient
expenditures by 5% as a
result of
bonuses/withholds

1 study: improved access
and outcome quality
against a 5% increase in
cost.

1 study: positive ROI of

P4P. 1 study: cost per QALY

gaining between
$13,000-30,000.

See Christianson et al.
(2007)

1 study: physicians at risk
for cost of outpatient tests
substituted primary care
visits for outpatient tests,
which increased visits per
enrolee per year by 5%.

2 studies: no evidence of
teaching to the test. 1
study: P4P did not impair
GPs’ intrinsic motivation. 2
studies: initial
improvements may reflect
better documentation.

Some evidence that P4P
reduces inequalities among
socioeconomic groups, but
disparities persisted with
respect to age, sex and
ethnicity. Evidence on
long-term effects weak.

1 study: P4P with
semi-annual
feedback had no
effect.

1 study: PAP with
semi-annual
feedback had no
effect on cancer
screening rates.

1 study: better record
keeping for oldest patients
and patients in most affluent
areas; improvement for
women larger than for men.
Still lower recording for
women, older patients, and
patients in more deprived
areas.

Some evidence that low achievement
in year t — 1 leads to high
achievement in year t, so using
measures with low baseline
performance and/or adopting a
tiered series of targets may yield the
largest benefits.

Regarding quality, studies with
absolute targets effective while study
with relative targets ineffective.
Regarding resource use, 1 study
found a greater reduction in resource
use when directed at individuals
whose contracts include withhold
than when directed at groups. 1
study: lack of association between
bonuses/withholds and change in
resource use may have been result of
a delayed rewards. 1 study: null
effect possibly a result of limited
physician awareness, and limited
time frame of study.

Study using 2 absolute targets
effective in improving immunization
rates; study using 2 relative targets
ineffective in improving screening
rates.

2 studies: engagement of providers
contributes to better results. 2
studies: lack of impact may have
been due to providers being unaware
of the incentives. No evidence on
ideal payment size. 2 programs using
targets: most dollars awarded to
high-quality providers at baseline.
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Dudley et al. (2004)
[24]

Eldridge & Palmer
(2009) [58]

Emmert et al.
(2011) [7]

Frelich et al. (2007)
[591]

Giuffrida et al.
(2000) [60]

Kane et al. (2004)
[35]

Mehrotra et al.
(2009) [33]

Results are mixed and
inconclusive. Among 7
studies focusing on
physicians, 5 of the 9
variables showed a
significant relation to the
incentive while 4 showed
no change.

Lack of evidence on the
effects of any type of P4P in
any low-income country
setting, mostly due to the
absence of control groups.

Among the 7 studies, 5
showed improved quality
of care can be achieved
with higher costs.

8 RCTs showed mixed
results; the potential to
improve quality through
P4P remains unknown.

Target payments
associated with higher
immunization rates, but
the increase was
significant in only 1 study.

Literature is scarce. 4
studies were positive, 5
had no effects. Effect size is
moderate.

Of the 8 studies, most lack a
control group and the best
evidence comes from one
program. Evaluation of this
program (3 studies) found
a 2-4%-point improvement
beyond improvement seen
in control hospitals.

P4P can potentially be
cost-effective, but results
are not convincing.

1 study: additional cost of
$3 per extra immunization.

1 study: additional cost of
$3 per extra immunization.

1 study found an estimated
cost per QALY of
$12,967-30,081, a range
generally considered
cost-effective. Yet this
study lacked a control
group and trend data.

Difference in improvement
between intervention and
control hospitals on
excluded measures not
significant. 1 measure:
intervention hospitals
improved more. No insight
in spillovers on other
unincentivized conditions.

Feedback and/or PR
additional to P4P did
not lead to better or
worse results.

3 positive studies: PR
may have
contributed to
improvements.

Individuals: 5 positive and 2 null
results; groups: 1 positive and 2 null
results. No relation between pay size
and response. 2 studies with relative
targets: no effect. Among 5 studies
with enhanced FFS, 4 were positive
and 1 insignificant, while in the 4
studies using bonuses there were
only 2 positive results.

Weak evidence that larger payments
increase (cost-)effectiveness. The 3
studies with a high payment
frequency were all relatively
successful.

See Dudley et al. (2004)

Effects larger for groups. No
dose-response relationship. 2
studies involving relative targets and
low awareness found no effects.
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Table 2 (Continued)

Reference

Effectiveness Cost-effectiveness

Unintended consequences

Inequalities

Non-financial
incentives

Design features

Petersen et al.
(2006) [34]

Rosenthal & Frank
(2006) [26]

Sabatino et al.
(2008) [31]

Schatz (2008) [27]

Scott et al. (2011)
[36]

Sorbero et al.
(2006) [29]

5 of 6 physician-level and 7
of 9 group-level incentives
found partial (5) or positive  access to nursing home
effects (2). 2 RCTs with care and outcomes saved
group-level incentives found an estimated $3000 per
no effect. 1 of the 2 stay.

‘payment-system level’

studies found a positive

effect on access.

1 study: a combination of
incentives to improve

The empirical foundations of
P4P are weak. Most studies
found no effect with 2
positive findings.

1 positive result (but no
control group) and 2 null
results; insufficient evidence
to confirm effectiveness.

RCTs: 3 null, 3 positive (2
better documentation), 1
mixed. Non-randomized
studies: 10 positive, 4 mixed,
1 null. Often unclear if effects
are due to P4P.

Modest effects for typically
only 1 out of several
measures. Risk of bias due to
methodological limitations.

4 RCTs had mixed results,
while 3 reported no effect. 2
quasi-experiments found
mixed results while
observational studies tend to
report positive results for at
least one performance
aspect.

4 studies: evidence of
unintended effects, including
selection and improvements in
documentation rather than
quality.

Although not found in the
context of P4P, several studies
suggest unintended
consequences are possible,
including gaming and
selection.

Possible positive spillover
effect found in 1 study.

One study: no evidence of
positive/negative spillovers on
unincentivized aspects of
performance.

5 of 6 physician-level and 7 of 9
group-level incentives found partial
(5) or positive effects (2). 2 RCTs with
group-level incentives found no
effect.

1 study: no effect of
feedback only and of
P4P +feedback. 1
study: feedback no
effect and P4P may
lead to better
documentation. 1
study: P4P improved
process quality, but
P4P +access to a
patient registry and
counseling had no
effect.

Very weak evidence Positive studies typically used larger
that incentives such as bonuses and measures more

feedback and PR amenable to change.

contribute to P4P

success.

Performance Lack of effects may be due to small

monitoring can boost  payments; weak evidence that at

the P4P effect. P4P least 5% of revenues is required. Low

should be awareness may have contributed to

implemented as part of limited effect. Physician engagement,

a multifaceted strategy pilot testing, accurate and reliable

to performance data, ongoing evaluation, and

improvement. physician support were reported as
being essential.

(448
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Steel & Willems
(2010) [32]

Town et al. (2005)
[25]

van Herck et al.
(2010) [30]

Overall achievement
increased since QOF, but
post-QOF performance was
roughly in line with the
trend predicted from
pre-QOF year. For some
measures there is evidence
for performance slightly
above the predicted trend.

1 of 8 outcomes showed a
significant effect. 1
significant difference found
for feedback + bonus
compared to control group.
1 study: P4P resulted in
improved documentation.

5% improvement overall,
but much variation.
Negative results found in 3
studies, but together with
positive results on other
measures. Positive effects
found especially for
immunizations, diabetes,
asthma, and smoking
cessation. P4P most often
failed to improve acute
care.

Evidence of
cost-effectiveness for 12
measures with direct
therapeutic effect.

1 study: $3 per extra
immunization, which was
deemed cost-effective as
flu vaccines have been
shown to save $117 in
direct medical expenses in
elderly.

4 studies on
cost-effectiveness: all
positive, though
interpretation is difficult.

No evidence that excluded
conditions were neglected
more after QOF than
before. No evidence of
reduced intrinsic
motivation, but reportedly
less attention to patients’
concerns, unincentivized
care, and continuity of care.

Mixed evidence of teaching
to the test and gaming;
very few studies have
addressed such effects.

Changes in inequalities
were small, variable, and
dependent on the measure,
achievement before QOF,
and the demographic
variable. Differences
among age groups
attenuated for some
conditions; no changes in
sex-related inequalities;
reduced differences
between most/least
deprived areas on national
level but not necessarily on
local levels; mixed findings
for ethnicity with
reductions for some
measures after QOF.

No negative effect on age,
ethnic, and socioeconomic
inequalities. Evidence from
28 studies suggests
reductions in inequalities
in the quality of care across
groups rather than
increases.

1 study: feedback
alone group was
not different from
control group. No
difference between
feedback + bonus
vs. feedback only

3 non-US studies:
positive results
when P4P is part of
a larger quality
improvement
strategy including
e.g., PR. Evidence
from US (n=28)
more mixed.

Neither type of payment nor type
of preventive service drives lack of
effect. Limited effectiveness may
be due to small rewards. Complex
rules for rewards are less effective.

More improvement for process
measures than for outcomes;
larger effects for measures with
more room for improvement;
involvement of providers,
exception reporting, risk
adjustment, and extensive
communication appear to have
contributed to positive effects;
provider awareness important;
relative targets generally less
effective than absolute targets; no
dose-response relationship;
programs relying on new money
had more positive effects than
programs using existing funds;
targeting individual physicians or
small teams often more effective
than targeting large provider
groups or hospitals.

Note: FFS, fee for service; GP, general practitioner; P4P, pay for performance; PR, public reporting, QALY, quality adjusted life year; QOF, quality and outcomes framework; RCT, randomized controlled trial; ROI,

return on investment; UK, United Kingdom; US, United States.
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positive results on other measures. Overall, P4P seems to
have led to 5% improvement in performance, although
there is much variation [30]. For example, better results
were achieved forimmunizations than for cancer screening
[31].

One review exclusively focused on the impact of the
UK Quality and Outcomes Framework (QOF) [32], a large
national P4P-program that pays bonuses to primary care
practices of up to 30% of their income for reaching targets
on about 130 measures. Overall, results from 28 studies
(4 level 11, 8 level 111, 15 level IV, 1 modeling) show that
achievement was high in the first year (2004-5) and has
increased since. Large improvements were demonstrated
in the period 2005-8 especially for diabetes, but also for
hypertension, heart disease, and stroke. However, in most
cases the trend showed a gradual improvement with little
change after the QOF was implemented. For diabetes and
asthma, a small but significant above-trend increase was
found; another study (level II) found both slightly lower
and slightly higher achievement than that predicted by
the underlying trend. In addition, most studies (all level
IV) found no relationship between target achievement and
outcomes such as hospital admissions and mortality.

Several reviews discuss studies that assessed the impact
of P4P in hospitals [12,30,33]. van Herck et al. found that
compared to primary care services, P4P has more often
failed to improve acute care [30]. Mehrotra et al. provide
a detailed analysis of the effects of hospital P4P-programs
in the US [33]. The most rigorous evidence (2 level II, 1
level IlI) comes from a single program, the Hospital Quality
Incentive Demonstration (HQID). This program, which ran
from 2003 to 2009, incentivized 266 hospitals to perform
well on 33 clinical measures (largely processes) pertain-
ing to six conditions. Overall, a 2-4% point increase was
found beyond the improvement seen in control hospitals.
No impact was found on mortality, despite that for some
conditions 30-day risk-adjusted mortality was included as
a performance measure. Finally, three level IV studies in
the US nursing home sector showed small (e.g., improved
patient satisfaction) or no effects [28].

4.2. To what extent has P4P been cost-effective?

Twelve reviews provide evidence on P4P cost-
effectiveness, although only six explicitly focused on
it (Table 2). Emmert et al. made a distinction between
full and partial economic evaluations [7]. Full economic
evaluations consider both (program) costs and quality
and explicitly link both to each other (e.g., by calculating
cost-effectiveness ratio’s). Partial evaluations may allow
for inferences about cost-effectiveness if the impact is
described on both costs and quality. However, results have
lower significance than those of full evaluations because
no clear connection is made between the two effects.
Partial evaluations also include simple costs comparisons
without an analysis of the impact on quality.

Emmert et al. identified three full evaluations (2 level |,
1 level III, all from the US), which all found improvements
in quality against increases in costs. For example, one
study calculated a cost per QALY gained of $13,000-30,000
for inpatient heart treatment, while another found an

intervention cost of $3 per additional immunization. van
Herck et al. identified one additional full evaluation (level I)
that demonstrated cost-effectiveness of a PAP-program for
smoking cessation in Germany, but only when combined
with training for GPs and free medication for patients [30].

Regarding partial evaluations, two studies (level I and II)
found quality improvements and cost increases. The level
I study - estimating the efficiency of a P4P-program in
the nursing home sector designed to improve access and
patient outcomes - found that the program saved $3000
per stay, but average costs to Medicaid rose by 5%, in part
due to program costs. Another study (level II) found cost
savings and improved quality, while still another level II
study likely demonstrated P4P inefficiency in reducing 30-
day mortality for four acute care conditions in US hospitals.
Two simple cost comparisons (both from the US) showed a
positive financial impact. Other reviews [12,28,34,35] dis-
cuss studies that were also identified by Emmert et al.
[7] and reached similar conclusions. Steel and Willems
found one additional study providing evidence of cost-
effectiveness for 12 measures included in the QOF [32].
Although this highlights the potential of P4P to be cost-
effective, no economic evaluation of the entire QOF (as a
P4P-program) has been conducted.

Based on these results, most authors conclude that P4P
has the potential to be cost-effective, but that convincing
evidence is lacking. Although van Herck et al. conclude that
“cost-effectiveness (...) is confirmed by the few studies
available” [30], the evidence seems not sufficient to draw
this conclusion, also because studies typically fail to include
an appropriate cost and/or effect range (or fail to report
about it in detail).

4.3. Which unintended consequences has P4P had?

Nine reviews provide evidence on unintended conse-
quences, including risk selection, spillover effects, gaming
behavior, and effects on providers’ intrinsic motivation.

Three reviews provide weak evidence from three stud-
ies that P4P could lead to risk selection (Table 2). However,
two studies (level I and IV) were conducted in the con-
text of PR [26]. The third study (level II) investigated a
performance-based contracting system for providers of
substance abuse treatment and found that the likelihood
of a patient in the program being in the most severely ill
group increased in the control group and decreased in the
intervention group.

Spillover effects have been discussed in six reviews (9
studies in total). The findings provide a mixed picture. Four
reviews [12,27,33,36] discuss the results of three evalu-
ations of large P4P-programs for GPs and hospitals. Two
studies (level II, US HQID; level II, UK QOF) found no
differences in trends in unincentivized and incentivized
measures; the third study (level II, US, primary care)
found no change in unincentivized performance while
some incentivized measures improved. Another study from
the QOF (level III) found that unincentivized measures
improved when they were part of a condition for which
there were incentives for other measures [32]. However,
performance for two unincentivized conditions was not
significantly improved despite that achievement was much
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lower than for the incentivized conditions (which did con-
tinue to improve). In addition, qualitative studies found
that providers are often concerned about less time for
holistic care, deterioration of unincentivized care, and
reductions in continuity of care [32]. Finally, van Herck et al.
discuss two additional studies (level II) from the QOF [30].
The first showed a positive effect on unrewarded aspects
of an included condition, a deterioration of unrewarded
aspects of two other included conditions, and a reduction
in continuity of care. The second study, focusing on four
chronic conditions, found that the effect on recording of
incentivized risk factors by GPs was larger for targeted
patient groups (i.e., patients with an included condition)
than for untargeted groups. The study also found evidence
of substantial positive spillovers onto unincentivized fac-
tors for the targeted groups (an increase of 10.9 percentage
points).

Four reviews discuss findings related to gaming behav-
ior (Table 2). Most of these include an early study (level
[) that found that US nursing homes tended to claim
they were admitting extremely disabled patients, who
then ‘miraculously’ recovered over a short period [34].
One review discusses ‘exception reporting’ in the QOF
[30], which allows GP practices to exclude (noncompliant)
patients from performance calculations but also provides
opportunities to increase income by excluding patients
for inappropriate reasons. One study (level IV) found low
rates of exception reporting in the first year, but it was
the strongest predictor of performance; a small number of
practices may have achieved high scores by excluding large
numbers of patients. A follow-up study (level IV) again
found little evidence of widespread gaming; there seemed
tobe good clinical reasons for the exception reporting rates,
which were still low in the second year.

Regarding effects on providers’ intrinsic motivation and
perceived professionalism, results of five qualitative stud-
ies are summarized in two reviews [12,32]. Two studies
found that P4P did not impair providers’ intrinsic motiva-
tion and that it had no effect on the quality of professional
life, although providers did express more support for tar-
gets aligned with professional priorities. However, three
other UK studies suggest that P4P may result in a loss in
autonomy and that it may undermine providers’ sense of
professionalism. Providers have reported concerns about
“a dual agenda in consultations, with less time for holistic
care, patients’ concerns and non-incentivized care, and a
perceived loss in continuity of care” [32].0

4.4. To what extent has P4P affected inequalities?

Four reviews provide information on the impact on
inequalities (Table 2). Most studies have addressed the
impact on socioeconomic inequalities. Alshamsan et al. iden-
tified 18 studies, most of which examined cross-sectional
associations (level IV) between quality of chronic care and
an ‘area deprivation score’ after QOF implementation [14].
Most studies found lower quality in deprived areas com-
pared to affluent areas before or shortly after the QOF,
but differences were typically small and appear to have
narrowed over time. One study (level IV) investigated a
long-term effect of a more limited P4P-program in the

UK in the early 1990s and demonstrated that the initial
widening of inequalities in cervical cancer screening cov-
erage had almost disappeared after 5 years. However, two
level III studies found that after the QOF, medical records
of patients living in affluent areas were more likely to
include important risk factors (e.g., smoking status) than
those of patients living in deprived areas, a difference that
was not evident before. Steel and Willems found indica-
tions of narrowing inequalities between the most and least
deprived areas in England, but also showed that large dif-
ferences remained in individual measures and that the
poorest performing practices remain concentrated in the
most deprived areas [32]. Summarizing results from 28
studies (mainly from the QOF) van Herck et al. conclude
that the evidence points to a reduction in inequalities
across socioeconomic groups rather than an increase [30].
Alshamsan et al. identified nine studies (5 level III, 4
level 1V) investigating the impact of the QOF on age, sex
and ethnic inequalities for stroke, heart disease, and dia-
betes [14]. Although P4P does not appear to have widened
inequalities, existing inequalities have persisted; women,
older patients, and those from some minority ethnic groups
continued to receive lower quality of care after QOF imple-
mentation than men, younger patients, and the white
British group, although some gaps attenuated. Steel and
Willems had similar findings [32]. For example, both before
and after the QOF higher achievement was found for
men for nearly all heart disease measures and three of
eight diabetes measures. An additional study from Scot-
land observed lower recording for women, older patients,
and patients in more deprived areas after the QOF [12].

4.5. Has P4P been more successful when applied with
non-financial incentives?

Five level I studies (all conducted in US primary care
settings) provide information on the merits of combin-
ing P4P with performance feedback to providers. One RCT
found no effect of combining P4P with feedback on cancer
screening rates [37,38]. Another RCT showed that neither
feedback alone nor ‘feedback+P4P’ improved childhood
immunization rates [26]. Town et al. discuss the results
of three additional RCTs [25]. In one trial, results from
the ‘P4P + feedback’ group were significantly different from
the control group, but not from the ‘feedback only’ group.
In the second study, screening rates of the group that
only received feedback did not differ significantly from
the group receiving feedback and a $50 bonus, and the
third study also could not demonstrate superiority of
‘P4P +feedback’ over ‘feedback only’. In contrast, Schatz did
find some weak evidence that feedback contributes to P4P
success [27], while Sorbero et al. found that performance
monitoring can have the overall effect of improving perfor-
mance [29]. Finally, van Herck et al. found that overall, P4P
appears to have had a large positive effect when it is part
of a larger quality improvement strategy that also includes
structured feedback and PR, although the evidence is not
conclusive and not convincing as studies typically lack a
control group [30].

Some reviews found evidence that public reporting can
be more effective when used together with P4P. One level
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I study found that US hospitals subjected to PR and P4P
improved between 2.6% and 4.1% more in process qual-
ity for certain inpatient diagnoses than hospitals subjected
only to PR [33]. Mehrotra et al. also identified two other
studies (level II and III) assessing the impact of the HQID,
which combined P4P and PR. Studies indicated a 2-4% point
improvement beyond the improvement seen in controls.
Although the effects of P4P and PR could not be disen-
tangled, the authors suspect that PR contributed to these
findings, perhaps even more than P4P.

4.6. Which specific design features have contributed to
desired effects?

Several design features seem important in reaching
desired effects, although no studies have investigated their
effect directly. These features relate to the type of meas-
ures, targeted entity, type and number of targets, type
and size of the incentive, payment frequency, and provider
engagement. Regarding type of performance measures, two
reviews conclude that P4P will be more effective if desired
behaviors are very specific and easy to track, and that
complex rules for determining rewards are less effective
[25,35]. Schatz adds to this by finding that the use of meas-
ures that are amenable to change was associated with
positive results of five studies [27]. Larger effects were
found for process measures than for outcomes, as well as for
measures with more room for improvement [30]. Finally,
results suggest that accurate/reliable data and adequate
risk adjustment are vital and contribute to positive effects
[29,30].

Regarding the targeted entity, the results suggest that
P4P may be more effective when directed at individuals or
small teams than when directed at (large) groups. Armour
and Pitts found an early study (level IV) in which incen-
tives directed at individual physicians had greater impact
on resource use in HMOs than when directed at groups of
physicians, which may have been a result of a greater incen-
tive for individuals to use resources prudently because the
risk is not shared [37]. In addition, Dudley et al. (only
including RCTs) found five positive and two null results
among studies in which the target was individuals and one
positive and two null findings among studies in which the
target was a group [24]. Furthermore, Petersen et al., identi-
fying evidence mainly from US primary care settings, show
that five of the six physician-level studies (2 levell, 1 levell,
2 level IV) found positive effects while seven of nine group-
level studies either found partial (five: 1 level I, 2 level II, 2
level IV) or positive effects (two: level I). Two institutional-
level studies (level I) found no effect [34]. Finally, van Herck
et al. found that programs targeting individuals or small
teams were often more effective than programs targeting
large groups or hospitals [30].

Regarding targets, studies tend to find more positive
effects when absolute targets are used rather than relative
targets. For example, Armour and Pitts found that the two
RCTs evaluating programs with absolute targets both found
a positive impact while the RCT using relative targets found
no effect[37]. Dudley et al. had a similar result [24]: the two
studies with relative targets found no effect, while four of
five studies in which absolute performance was rewarded

found positive results. A more recent review also found pro-
grams using absolute targets to be more effective, although
the relationship is not straightforward, in part due to the
limited number of studies evaluating relative targets [30].
The number of targets also seems relevant. Alshamsan et al.
found strong negative associations between scores in the
previous year and improvement under the QOF [14]. This
suggests that adopting a tiered series of targets, as in the
QOF, may contribute to positive effects. Only using high tar-
gets may not motivate low performers, which may result
in most rewards being awarded to providers already per-
forming well before P4P [12].

Regarding type and size of the incentive, very little evi-
dence is available on the relative effectiveness of bonuses
and penalties. The only evidence is provided by van Herck
et al.,, who found that programs based on “new money”
seem to have generated more positive effects than pro-
grams that relied on reallocation of existing funds [30].
Regarding incentive size, Christianson et al. only found one
study (level II, US Medicaid) showing that health plans that
saw the largest improvements in the timeliness of well-
baby care paid the largest rewards [12]. Others also failed
to find a consistent ‘dose-response’ relationship [24,30,35].
Three reviews speculate that the limited effects may have
been due to small rewards [25,27,29].

Regarding payment frequency, Emmert et al. found
that programs in which there was little delay between
care delivery and payment were all relatively successful,
although the relationship is not straightforward [7]. A level
I study, comparing the effect of quarterly versus annual
payments for individual primary care physicians in a mul-
tispecialty group practice in California for nine preventive
and chronic care measures, found no difference between
the trial arms, but this may (also) have been a result of the
small rewards; performance did not improve in both arms
[30].

Finally, regarding provider engagement, better results
have been achieved in programs designed collaboratively
with providers (e.g., providers are involved in the selec-
tion/definition of performance measures and targets) and
in which there was direct and extensive communication
with providers regarding performance measurement and
distribution of rewards [12,30]. In several studies that
failed to find an effect of P4P (largely level I and II), many
providers were actually unaware of the incentives [12,29].

5. Discussion

This paper provides an overview of the empirical lit-
erature on effects of P4P, as identified by 22 systematic
reviews. Our aim was to synthesize the available (but frag-
mented) evidence captured by published reviews, and to
structure the results according to six substantive domains.
Regarding effectiveness, most studies have focused on pre-
vention and chronic care provision in primary care. Results
of the few studies with strong designs are mixed, justifying
the conclusion that there is insufficient evidence to sup-
port or not support the use of P4P. Non-randomized studies
have typically found improvements in at least one mea-
sure, although results from studies with relatively strong
designs (level II) were generally less positive than results
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from studies with weaker designs (levels IIl and IV). Over-
all, the impact of physician P4P has been estimated at 5%
improvement in incentivized performance measures. The
reviews further highlight P4P’s potential to be cost-effective.
Yet most studies use narrow cost and effect ranges. In
addition, the evidence largely pertains to relatively small
programs. Two recent articles not included in the reviews
(level III and II) provide additional evidence that P4P can
potentially be cost-effective. Walker et al. found that QOF
payments were potentially a cost-effective use of resources
for most GPs for most of the nine evaluated measures, but
QOF administration costs, which are substantial, were not
taken into account [39]. Cheng et al. examined the long-
term effects of a national program for diabetes in Taiwan
and found that compared to controls, P4P patients received
more diabetes-specific exams/test and had fewer hospital-
izations [40]. Although total costs were higher in year 1,
continuously enrolled patients spent significantly less than
controls in subsequent years.

Regarding unintended consequences, the reviews identi-
fied one study finding evidence of risk selection. Several
other studies provide additional evidence. A qualitative
study from California found that the inability to excep-
tion report led some physicians to deter noncompliant
patients [41]. In addition, Wang et al. (level II) found that
physicians referred more severely ill patients to higher-
cost facilities under a performance-based incentive system
in rural China [42], and Chen et al. (level III) showed that
older patients and patients with greater disease sever-
ity/comorbidity were more likely to not be included in the
diabetes P4P-program in Taiwan than younger and health-
ier patients [43]. Chang et al. (level II) had a similar finding
[44]. There is some evidence of (negative) spillover effects,
with some studies finding reductions in continuity of care
and less improvement for excluded conditions than for
included conditions. Two recent studies (level II and III)
back this finding: Campbell et al. found a reduction in con-
tinuity of care after QOF implementation [45] and Doran
et al. found that although incentivized and unincentivized
aspects improved, improvements associated with finan-
cial incentives seem to have been achieved at the expense
of small detrimental effects on unincentivized measures
[46]. Evidence on gaming behavior and negative effects on
providers’ intrinsic motivation is virtually absent, although
a recent study (level III) revealed that GPs in the UK prob-
ably gamed the system of exception reporting to some
extent [47].

Although many inequalities in chronic disease manage-
ment have not been addressed in the literature and the
long-term effect on inequalities remains largely unknown,
P4P seems to have narrowed socioeconomic inequalities
in the UK (no evidence is available for other countries). A
study by Doran et al. (level III) confirms this finding [48]:
inequalitiesin age, sex, and ethnicity have largely persisted,
although there were small attenuations for some meas-
ures. Lee et al. (level II) had a similar result by showing that
the QOF was associated with a decrease in inequalities in
some outcomes between ethnic groups, but that clinically
important inequalities have persisted [49].

The evidence on the extent to which non-financial incen-
tives can enhance the P4P effect is limited. There is some

evidence that feedback alone improves performance, and
that P4P does not add much when feedback is already pro-
vided. Conversely, while PR alone can stimulate quality
improvement activity in hospitals [50], findings from the
HQID in the US indicate that more favorable results can
be achieved when P4P is added to PR. However, this only
seems to hold for the short-term impact on process quality.
Arecent study (level II) on the long-term effect of the HQID
showed that participation in the program was not associ-
ated with larger declines in mortality than those reported
for PR-only hospitals [51].

Results further highlight the importance of program
design. Although the evidence is only suggestive, several
patterns emerged. P4P seems to have been more effective
when:

e measures are used that have more room for improvement
and are easy to track;

e directed at individual physicians or small groups;

e rewards are based on providers’ absolute performance;

e the program is designed collaboratively with providers;

e larger payments are used. This is underscored by a recent
US study that found that an increase in payments trig-
gered an increase in behavioral response (level II) [52].

We are aware of one other overview of systematic
reviews examining the effects of financial incentives, which
was published by Flodgren et al. in 2011 [61]. There are
several important differences with our review. First, Flod-
gren et al. searched for reviews published until January
2010, while we searched until June 2011. Two additional
reviews were published between these two dates [7,32].
Second, Flodgren et al. used other inclusion criteria, result-
ing in only four included reviews. In addition to a different
search period, this large difference with our review can
be explained by the fact that Flodgren et al. required that
reviews reported numerical data on outcomes, which was
not required in our review. An important consequence
of this requirement, however, is that several reviews
that included studies investigating other effects besides
impact on incentivized behaviors (e.g., cost-effectiveness,
unintended consequences, impact on inequalities) were
excluded. Although these reviews indeed do not consis-
tently report numerical data, they do provide relevant
information on other P4P effects for which evidence is
scarce already. Another explanation for the difference in
the number of included reviews is that, judging from their
search strategy, Flodgren et al. did not specifically aim to
identify reviews investigating the effect of financial incen-
tives for institutions, leading them to miss the Mehrotra
et al. review on P4P in the hospital setting [33] and the
Briesacher et al. review on P4P for nursing homes [28]
(both are not on their list of excluded reviews). Of the
four reviews included by Flodgren et al., we excluded three
because they did not contain studies on explicit financial
incentives or were entirely overlapped by another review
that provides more details. Regarding the remaining review
that was included in both overviews [34], Flodgren et al.
reached a similar conclusion as we did.

There are some limitations associated with our review.
First, although evidence is available on a wide variety of



128 F. Eijkenaar et al. / Health Policy 110 (2013) 115-130

effects, most domains are only partially covered due to a
limited number of studies with strong designs (e.g., cost-
effectiveness) or a concentration of studies on a single
program (e.g., effectiveness of hospital P4P and the impact
on inequalities). In addition, for some domains (especially
unintended consequences and design features) relevant
evidence has probably been missed because no review
has explicitly focused on identifying studies investigating
effects for those domains. For these domains, strong con-
clusions are therefore not possible. Second, the included
reviews lack important information on the context in
which studies were conducted, such as the base payment
system (e.g., P4P payments may be smaller under capita-
tion than under FFS because of lower opportunity costs of
improving performance), essential infrastructure (e.g., data
collection systems), and health system features. Regarding
the latter, the UK QOF (implemented in a single-payer
system) appears to have generated more positive results
than the more fragmented P4P initiatives in the US, but
it remains unclear if this is a result of differences in the
organization of care purchasing (the competitive nature
of the US healthcare system and the resulting overlap in
provider networks may result in conflicting incentives for
providers) or of other factors such as the much larger
potential bonuses that can be earned under the QOF com-
pared to the typical P4P-program in the US. Third, research
on the effects of P4P continues to be concentrated in the
US and the UK. Although an increasing number of studies
from other countries have been published in the last 5-10
years, it is difficult to generalize our findings to other high-
income countries or any low- or middle-income country.
Finally, we did not systematically verify the information
reported in the reviews by consulting individual studies,
which may have introduced bias (e.g., resulting from inac-
curate reporting of findings from individual studies within
reviews). However, because of the considerable overlap
among reviews, we were able to check for potentially
inaccurate representations of the evidence by comparing
review authors’ reports and interpretations. We encoun-
tered virtually no conflicting reports and interpretations,
so the reviews' representation of the evidence is likely
to be sufficiently adequate and the bias arising from our
approach limited.

5.1. Implications for research and policy

Notwithstanding these limitations, our findings have
several implications. First, although many studies have
found improvements in selected quality measures and sug-
gested that P4P can potentially be effective, at this point
the evidence seems insufficient to recommend widespread
implementation of P4P. Convincing evidence is still lack-
ing (especially for inpatient care), despite the fact that P4P
has been widely applied for many years now. In part, this
lack of evidence may result from the fact that it is difficult
to assess the impact of the financial part of “real-world”
P4P-programs. Financial incentives are often introduced
simultaneously with other improvement initiatives (e.g.,
non-financial incentives like public reporting) and thus
as only one component of an improvement strategy. In
many cases, the objective is solely to improve performance,

not to test the impact of financial incentives per se. How-
ever, to facilitate evidence-based policy-making on P4P,
it is crucially important that improvement strategies are
implemented in the context of rigorous evaluation, using
convincing control groups to disentangle the effects of
the different components. This would also provide more
insight in the relative merits of P4P and non-financial
incentives; although different types of incentives have
shown to be potentially effective when used in isolation,
the literature remains almost silent on if and how they
should be used together.

Second, thus far P4P evaluations have mainly focused
on testing the short-term impact on clinical processes (e.g.,
screening for cancer, periodically performing eye exams for
diabetes patients) and, to a lesser extent, intermediate out-
comes (e.g., HbAlc levels of diabetes patients). However,
the ultimate goal of P4P will typically be to improve patient
health outcomes in the long run. Therefore, future evalu-
ations should also assess the long-term impact on health
outcomes such as complication rates, hospital readmission
rates, mortality, and quality of life. Valuable information
will likely become available in the coming years. In the US,
the Center for Medicare and Medicaid Services is currently
employing a large national P4P-program for hospitals,
which will be thoroughly evaluated [53]. In addition, a
large hospital P4P-program in England is currently being
evaluated over a 5-year period [54]. These evaluations also
include assessments of patient health outcomes and costs
(including the costs of program administration), which is
urgently needed given the limited data that are available
on P4P cost-effectiveness.

Third, although evidence is limited, P4P may have
several unintended effects, underscoring the importance
of ongoing monitoring and more insight in how spe-
cific design features may help in mitigating incentives
for undesired behavior. We still know very little about
the appropriate amount and mix of performance meas-
ures that would minimize the risk of providers focusing
disproportionately on incentivized performance. Similarly,
although risk-adjustment methods for health outcomes
have become increasingly sophisticated, there is still alot to
learn about how they can be applied transparently; a spe-
cific method may be very effective in leveling the playing
field, but incentives for selection will persist if providers
perceive it as a black box and therefore reject to support
it. Furthermore, undesired effects of P4P will often be a
result of diminished intrinsic motivation. It is therefore
important that providers are actively involved in designing
the program, especially in defining, developing, and main-
taining the aspects of performance to be measured. This
increases the likelihood of provider support and alignment
with their professional norms and values [8].In this respect,
itis also important that program evaluations include quali-
tative studies to monitor the impact on providers’ intrinsic
motivation. More generally, insight is required in which
design features contribute to desired effects. Our results
indicate that program design matters, yet few studies have
specifically addressed design features (e.g., the effect of
varying the size of the incentive while holding other factors
constant). Researchis necessary to confirm our findings and
to assess their influence in various contexts. In this respect,
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it is critically important that studies consistently report
information on the specific setting in which the program
was implemented and the study was conducted.

Fourth, although it is reassuring that P4P does not
seem to have widened inequalities, most studies relied on
cross-sectional data from the UK and many inequalities
have persisted. An explanation for these persisting inequal-
ities may be that, with some notable exceptions [e.g.,
16,55], most P4P-programs are not designed to address
inequalities or lack important features that would enable
them to reduce inequalities [13]. Rewarding improvement
in performance and/or directly rewarding reductions in
inequalities are good options to improve current pro-
grams. A recent evaluation of the HQID (level II) found
that a change in design from rewarding only top perfor-
mance to rewarding top performance, good performance,
and improvement resulted in a significant redistribution
of available funds toward hospitals caring for more dis-
advantaged patient populations, although significant gaps
remained for incentive payments per discharge [56].

Finally, an important lesson is that improving per-
formance via P4P is not straightforward. Important
preconditions need to be fulfilled, including active provider
engagement and support, adequate risk adjustment, a
transparent information system for collecting performance
data and for monitoring for undesired behavior, and a
design that is tailored to the specific setting of implemen-
tation. Given that the interest in P4P worldwide is more
likely to increase than decrease in the coming years, policy-
makers and researchers should give high priority to gaining
more insight in how these and other preconditions can be
fulfilled to ensure that P4P will yield as much value for
money as possible.
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