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How Effective are Pay-for-Performance
Incentives for Physicians? - A Laboratory
Experiment

Abstract

Recent reforms in health care have introduced a variety of pay-for-performance programs using
financial incentives for physicians to improve the quality of care. Their effectiveness is, however,
ambiguous as it is often difficult to disentangle the effect of financial incentives from the ones
of various other simultaneous changes in the system. In this study we investigate the effects
of introducing financial pay-for-performance incentives with the help of controlled laboratory
experiments. In particular, we use fee-for-service and capitation as baseline payment schemes and
test how additional pay-for-performance incentives affect the medical treatment of different patient
types. Our results reveal that, on average, patients significantly benefit from introducing pay-for-
performance, independently of hether it is combined with capitation or fee-for-service incentives.
The magnitude of this effect is significantly influenced by the patient type, though. These results
hold for medical and non-medical students. A cost-benefit analysis further demonstrates that,
overall, the increase in patient benefits cannot overcompensate the additional costs associated
with pay-for-performance. Moreover, our analysis of individual data reveals different types of
responses to pay-for-performance incentives. We find some indication that pay-forperformance
might crowd out the intrinsic motivation to care for patients. These insights help to understand the
effects caused by introducing pay-for-performance schemes.
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1. Introduction

For policy makers, improving quality in the health care market has been a major issue in
recent years (McCellan, 2011). Thus, the reform of reimbursement for health care providers,
i.e. physicians, has become seminal. As established capitation or fee-for-service schemes
rather "pay" physicians for the quantity than for the quality of medical treatment, policy
makers have started to implement monetary pay-for-performance (P4P) schemes to
incentivize quality improvement. By now, payment schemes including P4P incentives have
been introduced in many countries, e.g. the UK (Doran et al., 2006, Campbell et al., 2009),
the USA (Rosenthal et al., 2004, and Rosenthal, 2008), Australia (Duckett et al. 2008, Scott
2008, Scott et al. 2009), France (Mousqueés et al., 2012), Korea (Kim, 2010), New Zealand
(Perkins and Seddon, 2006, and Buetow, 2008), or Spain (Gené-Badia et al., 2007).

Existing P4P incentives vary to some extent, the key determinants are alike, however. First,
P4P incentives are usually designed as a monetary bonus paid in addition to the basic
payment, which usually is capitation (CAP), fee-for-service (FFS), or a combination of both.
P4P programs with a basic payment of CAP have been introduced, among others, in the UK
within the Quality and Outcomes Framework (QOF), in the US within the California P4P
Program, and in Spain. Countries that have implemented P4P programs with a basic FFS
payment scheme include, e.g., the US (Medicare), Australia, New Zealand and France.
Second, performance measures usually include a combination of structure, process and
outcome measures (Donabedian, 2005). Third, the basis for the financial bonus is either an
absolute measure such as targets or intervals (see, e.g., the QOF in the UK), based on
improvements in the measure (see, e.g., the Medicare Physician Group Practice
Demonstration in the US), or a relative ranking (see, e.g., the Value Incentive Program in
Korea). Fourth, the size of the bonus is rather small, i.e., less than 5 percent of the entire
remuneration (Borowitz et al., 2010). An exception is the QOF in the UK where the bonus
amounts to about 20 percent (Doran et al., 2006).

Despite the increasing popularity of monetary P4P, it is yet unclear whether they actually
enhance quality and efficiency of care (Borowitz et al., 2010). Reasons for this uncertainty
include limited access to valid data and design problems leading to negative effects (see
Maynard, 2012, for a survey). The latter comprise, among others, substituting away from the
non-rewarded towards the rewarded aspects of quality (Mullen et al., 2010), improving
quality to the performance target (Campbell et al., 2009), or gaming with quality indicators
in terms of exception reporting (Gravelle et al., 2010). For the California P4P Program,
Mullen et al. (2010), e.g., find that P4P did have a positive impact on some of the rewarded
clinical measures. However, in the cases in which physicians substituted away from
unrewarded aspects of medical treatment, the gain in quality of the P4P indicator could
sometimes not be offset by the reduction in the other indicators. In the UK, incentives within

! Most P4P programs include incentives for primary care physicians, specialists, or hospitals. Since we will focus
on the direct implications of introducing P4P incentives on physicians’ behavior, hospitals are not considered as
for their case P4P payments imply additional agency problems. Accordingly, specific payment forms used in
hospitals such as budgets or DRGs are also not discussed in this study.
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the QOF seemed to have resulted only in a short-term increase in quality due to quality
thresholds (Campbell et al., 2009) and even triggered unintended gaming with the quality
indicators, e.g., in terms of exception reporting (Gravelle et al., 2010).

While these examples underline problems of existing P4P schemes resulting from the
specific designs of performance measures (in particular the difficulty of identifying quality),
they do not tell much about the effectiveness of P4P incentives per se. Moreover, field
research on P4P programs often faces the problem that relevant parameters are difficult to
control like the implementation of additional incentives (e.g., public reporting), regional or
institutional characteristics of study groups, or the health status of patients treated.” Hence,
it is difficult to assess whether the quality metrics used are not reliable or whether the
financial P4P incentives themselves fail to work. That introducing monetary rewards can
have negative behavioral effects has been demonstrated in previous field and laboratory
research. For example, running an IQ task and a donation collection task Gneezy and
Rustichini (2000) observe that implementing a monetary bonus can significantly decrease
work effort. Similar results have been obtained by Frey and Oberholzer-Gee (1997) on the
willingness to host a nuclear waste repository and by Mellstrom and Johannesson (2008) on
the supply of blood donors (see also Frey and Jegen, 2001, for a survey). Accordingly, it is an
open question whether introducing P4P incentives aimed at achieving an optimal provision
of medical care actually crowds out physicians' intrinsic motivation.

In order to prevent costly failures and to guarantee the success of P4P programs, a
controlled analysis of the effects of financial P4P incentives on physician provision behavior
is of great importance. The purpose of our paper is to provide such a controlled analysis of
P4P incentives. In particular, our study contributes to previous research by investigating the
effects of P4P incentives on the provision of medical care in a controlled laboratory
experiment. Laboratory experiments are a new and emerging method in health economics
(see, e.g., Hennig-Schmidt et al., 2011). It allows analyzing individual behavior in a controlled
environment where only one parameter is changed at a time. External factors like patients'
health status can be isolated and, if a change in behavior occurs, it can be attributed to the
change of that one parameter, here the change of the payment scheme. Moreover, in the
laboratory we can employ a reliable measure for patients’ health status and, accordingly, the
quality of care making it possible to isolate the effect of monetary P4P incentives from
effects of deficient quality indicators. Laboratory experiments are a relatively inexpensive
method to study behavioral responses to reforms. They are, thus, an effective additional tool
to guide policy makers in designing appropriate incentive schemes.

In our experiment, participants act in the role of physicians and make decisions about the
medical treatment of nine different patients. The treatment choice affects the patient
benefit. The patients differ systematically in their illness and the degree of severity of these
illnesses. We induce a sequential within-subject design to account for a payment reform
given the same patient population before and after implementation. In part one of the

2 Many of the P4P reimbursement schemes like the Quality and Outcomes Framework in the UK or Pacificare in
California have been implemented along with public evaluation programs.
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experiment, physicians decide about the quantity of medical treatment either under a
capitation or a fee-for-service payment scheme. In part two, they are confronted with a P4P
scheme based on capitation and fee-for-service payment, respectively. P4P is designed as a
performance-based bonus paid in case physicians treat patients close to their optimum. The
bonus applies to all patients; hence substitution away from unrewarded patients or
exception reporting is impossible. The experimental design not only allows a controlled
investigation of physicians' responses to P4P incentives, but also enables us to compare cost-
benefit ratios between the different payment schemes. Moreover, due to our within-subject
design we are able to identify whether and how patterns of behavior revealed in the basic
payment schemes change with P4P incentives.

Our results demonstrate that introducing P4P incentives leads to treatment levels which are
significantly closer to patient optimal levels than those observed with the baseline incentives
of CAP and FFS. The degree to which patients benefit from P4P depends on their individual
characteristics (i.e., the severity of their illness). These results hold for both, medical and
non-medical student participants. Moreover, comparing patient benefits and physician
remuneration between the different payment schemes reveals that the increase in benefits
is outweighed by the additional cost of P4P incentives. Analyzing individual treatment
behavior shows that there are different behavioral types and that P4P incentives differently
affect these types. In particular, there is some indication that the financial incentives
included in P4P might crowd out the intrinsic motivation to care.

The paper is organized as follows. In Section 2, we present design and procedure of our
experiment with a special focus on how we designed the P4P incentives. In Section 3 we
present our results and in Section 4 we conclude.

2. Experimental Design and Procedure

In the experiment, we analyze the impact of financial P4P incentives on the quantity of
medical treatment and, thus, the patient health benefit. Capturing the character of a reform
we use a sequential design consisting of two parts. In part 1 of the experiment, subjects are
confronted with either one of the baseline payment schemes, CAP or FFS. In part 2, the only
parameter we change is introducing a P4P incentive. This procedure allows a controlled
ceteris paribus analysis.

The basic design of the decision situation follows Brosig-Koch et al. (2013). Subjects are in
the role of a physician i and decide on the quantity of medical services ¢ = {0, 1, ..., 10} for
nine different patients j € [0,1,...,9] who vary in their illnesses k € [4,B,C], and the
severities | € [x,y, z] of these illnesses. For each patient a physician receives a remuneration
R depending on the experimental condition and bears costs c,;(q) = 0.1 - g2 which are the
same in all conditions.®> With each decision, the physician determines her profit n,id , i.e.
R — ci;1(q), as well as the patient's health benefit By;. Both, profits and patient benefits, are

* Convex cost functions are used in several theoretical models describing physician behavior (e.g., Ma, 1994
and Choné and Ma, 2011).
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measured in monetary terms. Patients in the experiment are assumed to be passive and fully
insured, accepting the quantity of medical treatment provided by the physician.

Patient benefit functions (see Figure 1) take on a global optimum on the quantity interval
[0,10].* The optimal level of patient benefit depends on the illnesses, i.e. By (q*) =7,
Bg(q*) = 10, and B (g*) = 14, and is achieved when the patient optimal quantity q* is
provided. Moreover, each illness implies a certain slope of the benefit function, i.e., a certain
change of benefit resulting from an additional unit of medical service. While the slope of the
benefit function is the same for illnesses A and B, it is different for illness C. The patient
optimal quantity g* depends on the severity of an illness, i.e. ¢* = 3 for severity x, ¢* =5
for severity y, and q* = 7 for severity z. Taking q* as a benchmark, we can identify the
magnitude of overprovision and underprovision. The optimal amount of medical services is
specified for each patient and is known to the physician.’

Figure 1: Patient Benefit Functions for llinesses k and Severities [
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Patients in the experiment are not present in the lab. The experimental participants are
informed, however, that the monetary equivalent to the realized patient benefit is
transferred to a charity (the Christoffel Blindenmission) caring for real patients with eye
cataract (see also section 2.2). In the following, we explain the payment schemes used in the
experimental conditions in more detail.

2.1 Experimental Conditions
2.1.1. Baseline Incentive Schemes (Part 1)

The design of the baseline incentives CAP and FFS follows Brosig-Koch et al. (2013). Under
CAP, a physician receives a lump-sum payment per patient, i.e. R = LS = 10. Thus,
physician i’s profit per patient is 75;(q) = 10 — ¢4, (q). Under FFS, physicians are paid a fee
of p = 2 per service they provide, i.e. R(q) = 2q . Accordingly, physician i's profit per
patient is }; (q) = 2q — c1,(q) (see Figure 2).

* A concave patient benefit function has been widely assumed in theoretical papers; see e.g., Ellis and McGuire,
1986, Ma, 1994, Choné and Ma, 2011.
> Thus, there is no uncertainty about the impact of the chosen quantity of medical services on the patient’s
health benefit.
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Figure 2: Profits of CAP and FFS Schemes in Partl of the Experiment
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The maximum profit a physician can achieve is identical for CAP and FFS (R = #EFS =

10), as is the (absolute value of) marginal changes of profits. The profit maximizing quantity
of medical services g, however, differs and is 0 for CAP and 10 for FFS (see also Appendix A.3
for the complete set of parameter values). Given this parameterization, the profit functions
for the two payment schemes are perfectly symmetric. Since patient benefit functions are
also symmetric, we are able to fully compare behavior revealed under the two payment
schemes.

2.1.2. P4P Incentive Scheme (Part 2)

P4P programs for primary care physicians and specialists use financial incentives to stimulate
improvements in the quality of care and, in some cases, reductions in costs. Motivated by
the composition of actual P4P schemes we chose our experimental parameters. We use the
CAP and FFS payment schemes as a basis and provide an additional performance-based
bonus in case the physician provides treatment within a predetermined performance
interval. We link the performance measure to the individual patient’s health benefit that can
be interpreted as the health outcome of a certain medical procedure.

In particular, we design the P4P scheme as follows. P4P incentives apply to all patients;
hence we exclude problems of multitasking or exception reporting. Physicians are rewarded
for being “close” to the patient optimal quantity of medical care q*, which is perfectly
identifiable in our design. A physician is rewarded with a bonus for those quantity choices
that do not differ by more than one unit from the patient optimal quantity g*. Whenever the
physician’s quantity choice differs by more than one unit, she does not receive a bonus. The
bonus is specified such that we provide higher incentives to treat those patients optimally
that are in need of a high (low) quantity of medical services in CAP (FFS). More specifically,
we designed the bonus in a way that maximum incentives are fully comparable across
different patient types. This means, physicians receive the same maximum profit when
treating the patients within the predetermined performance interval, irrespective of the



severity of the illness.® We increased the physicians' profit maximum by 20 percent to =12
for all patient types to achieve a sufficient difference in incentives to the baseline schemes.
This increase is in line with the Quality and Outcomes Framework in the UK which was
intended to increase family physicians’ income up to 25 percent depending on their
performance (Doran et al., 2006). The remuneration from P4P is
P -q'1<1
pap = {Ol oftillzrw?sc1

where P;is the PAP bonus which depends on the patient’s severity of illness /. Given that the
physician's profit function in CAP is symmetric to the profit function in FFS, and given that
the maximum profit with P4P incentives is equal to 12 for all patient types, we have
symmetric profit functions also with P4P incentives. Table 1 shows the bonus for each
severity in CAP and in FFS.

Table 1: Parameters for the P4P bonus in CAP and FFS

Severity PFAP i
X (q*=3) 24 56
y (g*=5) 3.6 3.6
Z(q*=7) 56 24

Physicians’ total profits under the P4P payment schemes are calculated by n,id=

CAP/FFS ,CAP/FFS
Rkl / Pk /

complete set of parameter values). By paying the bonus if the chosen quantity is within an
interval of quantities instead of if it exactly matches the patient optimal quantity, the
physician’s and the patient’s interests are not perfectly aligned. The physician profit
maximizing quantities are ggAfP4P=2, giAPF4P=4, §CAPP*P=6 under CAP P4P and
qitSP*P=q, qfFSP4=6, LTS P*P=g under FFS P4P, whereas the patient optimal quantities

are qy=3, q,= 5 and q;=7. Hence, the incentive from the baseline schemes are still inherent

—0.1g% and are depicted in Figure 3 (see also Appendix A.3 for the

in the P4P schemes, but to a substantially lower extent.

® Recall that the severity of an illness determines the patient optimal quantity g*, which is related to a certain

payment from the baseline schemes.
9



Figure 3: Profits of CAP P4P and FFS P4P Schemes in Part 2 of the Experiment
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2.1.3. Constant Profit Maximum

Policy-makers who aim at reforming physician payment towards a P4P scheme are often
constrained to a constant budget. Assuming selfish physicians, it appears reasonable to keep
the profit maximum constant before and after reforming a payment scheme. To test the
effect of a constant profit maximum, we model a CAP payment scheme with a profit
maximum equal to the one in CAP P4P =12, i.e. CAP12. The lump-sum payment is assumed
to be 12 resulting in physician i’s profit m};(q) = 12 — c;,(q) (see Figure 4).

Figure 4: Profits of CAP, FFS and CAP12 Schemes
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2.2. Experimental Protocol

The computerized experiment was programmed with z-Tree (Fischbacher, 2007) and
conducted at elfe, the Essen Laboratory for Experimental Economics of the University of
Duisburg-Essen, Germany. Overall 44 medical students (who are supposed to become
physicians in the future) and 56 non-medical students from the University of Duisburg-Essen

10



participated in our experimental sessions. See Table 2 for an overview of experimental
conditions. Subjects were recruited by the online recruiting system ORSEE (Greiner, 2004).

Table 2: Number of Subjects per Condition and Type of Students

Payment Scheme Type of Students | Total
Condition| Part1l-Part2 | Non-Medical| Medical
c1 CAP - CAP P4P 23 22 a5
Q2 FFS - FFS P4P 20 22 | a4
CAP12 | CAP12 - CAP P4P 13 R 13
Total 56 a4 100

The procedure follows Brosig-Koch et al. (2013). Prior to the actual experiment subjects
were randomly assigned to their cubicles. They had enough time for reading the instructions
for part 1 of the experiment (when deciding under one of the baseline payment schemes)
and for privately asking the experimenter clarifying questions. After reading the instructions,
subjects had to answer several control questions to make sure they had understood the
decision task. Once everyone had answered these questions correctly, part 1 of the
experiment started. The order of the nine patients to be treated was randomly determined
and kept constant for all subjects in part 1 and part 2 of all conditions to make the data
straightforwardly comparable across payment schemes (see Table 3).

Table 3: Randomized Order of llinesses and Severities of Iliness

Patient j 1 2 3 4 5 6 7 8 9
lliness k B C A B B A C A C
Severity / X X z y z y z X y

For each of the nine patients, subjects are informed on their decision screen about their
remuneration, their cost and profit, as well as about the patient’s benefit for each quantity
of medical treatment. All monetary amounts are given in the experimental currency Taler
the exchange rate being 1 Taler = €0.08.% In part 2 of the experiment, we applied exactly the
same procedure except for subjects now being confronted with a P4P payment scheme. At
the end of part 2, one decision for each part of the experiment was randomly chosen to be
relevant for the subject's actual payoff and the patient benefit. We used this procedure to

7 Students who registered in ORSEE to participate in laboratory experiments at the Essen Laboratory for
Experimental Economics were invited via automatically generated e-mails and registered for a special session.
We can thus say that subjects were randomly allocated to the experimental conditions. Moreover, subjects
were not informed about the content of the experimental conditions unless they participated in a session.
Instructions, control questions, and an example of the decision screen are included in Appendix A.2.
11



avoid wealth and averaging effects.’ After the experiment, subjects privately received their
payment and were dismissed.

The monetary value of patient benefits for the two payoff-relevant decisions aggregated
over all subjects was transferred to the Christoffel Blindenmission. To verify this transfer, we
applied a procedure similar to the one used in Hennig-Schmidt et al. (2011) and Eckel and
Grossman (1996). After the experiment, a previously randomly determined subject acted as
our monitor and verified that a correct transfer order on the aggregated benefit in the
respective session was written to the university’s financial department. The monitor and
experimenter then walked together to the nearest mailbox and deposited the order in a
sealed envelope. The monitor was paid an additional 5€.

Sessions lasted for about 70 minutes. Subjects earned, on average, 16.58€. The average
benefit per patient was 13.38€. In total, 1,351.78€ were transferred to the Christoffel
Blindenmission. The money supported surgical treatments of cataract patients in a hospital
in Masvingo (Zimbabwe) staffed by ophthalmologists of the Christoffel Blindenmission.
Average costs for such an operation amounted to about 30€. Thus, the money from our
experiment allowed treating 45 patients.10

3. Results

In this section, we first present the average quantity of treatment physicians provide for
each decision under the baseline payment schemes CAP and FFS. Second, we analyze
whether patients actually benefit from P4P payment incentives and present a within-subject
comparison of treatment behavior before and after a reform towards P4P payment. For this,
we restrict the analysis to non-medical students. Third, we compare provision behavior
between non-medical students and prospective physicians. Fourth, we check whether our
results hold when keeping the profit maximum constant. Finally, we classify subjects
according to their behavior in part 1 and describe type-specific changes of behavior in part 2.

3.1. Provision Behavior under Baseline Payment Schemes

Analyzing physician provision behavior under the baseline payment schemes, we find that
subjects are not purely selfish in the sense that many of them do not provide their profit-
maximizing quantity of treatment §/F=0 or §EfS=10. However, in CAP patients are
significantly underserved, i.e. the average quantities provided per subject per severity are
significantly lower than the patient optimal quantities (p=0.0000 Fisher Pitman Permutation
test for paired replicates, two-sided; FPPP in the following). In FFS, patients are significantly
overserved, i.e. the average quantities provided per subject and severity are significantly

higher than the patient optimum (p=0.0000, FPPP two-sided).

° Various studies confirm that the random payment technique does not affect the power of the monetary
incentive for non-complex choice tasks (Starmer and Sugden, 1991, Cubitt et al., 1998, Laury, 2006, Baltussen
etal., 2012).
10 Subjects were not informed that the money would be transferred to a developing country in order to avoid
motives like compassion.
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The symmetry of physicians’ profit functions and patients’ benefit functions allows
comparing the extent of deviations from the patient optimum between CAP and FFS. From a
psychological point of view, people might regard choosing a higher quantity of medical
treatment for the patient (which is incentivized in FFS) less severe than not providing this
quantity to the patient (which is incentivized in CAP). We do not find such an effect,
however. In both payment schemes, we observe a similar degree of over- or underprovision,

respectively (p=0.5911, Fisher Pitman Permutation test for independent replicates, two-
sided; FPPI in the following).

Figure 5 shows the average quantities chosen per patient for each severity (depicted by the
vertical lines) as well as physician’s profit and patient’s benefit for each quantity of medical

treatment in CAP and FFS.

Figure 5: Average Treatment Quantity per Severity in CAP and FFS
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