
 

 

HERO 

 

 

Does performance 
disclosure influence 
physicians’ medical 
decisions? An 
experimental study* 
 

 

 

Geir Godager 

Department of Health Management 

and Health Economics, University 

of Oslo 

 

Heike Hennig-Schmidt 

Department of Economics, 

University of Bonn and 

Department of Health Management 

and Health Economics, University 

of Oslo 

 

Tor Iversen 

Department of Health Management 

and Health Economics, University 

of Oslo 

 

 

 

 

UNIVERSITY  

OF OSLO 
HEALTH ECONOMICS 

RESEARCH NETWORK 

 

Working paper 2015: 5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Does performance disclosure influence physicians’ medical

decisions? An experimental study✩

Geir Godager*1, Heike Hennig-Schmidt1,2, Tor Iversen1

Abstract

Quality improvements in markets for medical care are key objectives in any health
reform. An important question is whether disclosing physicians’ performance can
contribute to achieving these goals. Due to the asymmetric information inherent in
medical markets, one may argue that changes in the information structure are likely
to influence the environment in which health care providers operate. In a laboratory
experiment with medical students that mimics a physician decision-making environ-
ment we analyze the effect of disclosing performance information to peers. Our
results suggest that the information structure does influence the individual physi-
cian’s supply of medical services. Under performance disclosure, choices that are
in accordance with the medical norm or maximize the joint benefit become more
frequent.
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1. Introduction

As proclaimed by Arrow (1963), asymmetric information between physicians on the

one hand, and their patients and third party payers on the other hand, is a funda-

mental characteristic of the market for medical care. The doctor-patient relationship

is often described as one of imperfect agency where the physician’s objectives, to

some extent, differ from the objectives of the patient or insurer and, further, the

physician has superior information. Appropriately calibrating financial incentives

addresses core aspects of asymmetric information as physicians may be encouraged

to make decisions in accordance with the patient’s and the payer’s objectives. Hence,

the information gap becomes less of a problem.

In this paper, we propose that information disclosure is a potential policy measure

which, in itself, may influence medical decisions due to, for instance, physicians’ con-

cerns for social reputation and/or social and personal norms (see Bénabou and Tirole,

2006). A frequently used term in this context is audit, defined as "any summary of

clinical performance of health care over a specified period of time, given in a written,

electronic or verbal format" (Jamtvedt et al., 2006, p.1). For audit purposes, pro-

cessed aggregates of collected information are made available via internet and other

information channels. Examples of this type of information disclosure include, for

instance, the English National Health Service which publishes quality information

on general practitioners that is collected through the so-called Quality and Outcomes

Framework and the Office of the Patient Advocate in the state of California which

publishes ratings of health care providers and health insurance plans.

We focus on disclosing performance information among peers. Physician reputa-

tion is not influenced by performance under a regime of private information. Per-

formance disclosure among peers may encourage improvement of medical practice.

Knowing that information is made public may encourage more patient-regarding

treatment decisions that correspond to the reputation a physician would like to at-

tain. Effort is now more rewarding as it can influence one’s reputation and social

standing among colleagues and may also enhance one’s self-image or self-respect as

a good physician who adheres to the medical code of the Hippocratic oath (see e.g.

Kesternich et al., 2015). 3

3Other aspects include, for instance, patients’ responses to disclosing performance information
or how performance information influences which providers insurers prefer to contract with. Our
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An undesired effect of performance revelation occurs, however, if physicians’ rep-

utation concerns personal standing in terms of income (see Bénabou and Tirole

(2006)). Then performance disclosure may invoke some kind of competition for

the highest income and more self-regarding behavior would be expected.

One may argue that introducing full or partial disclosure of provider performance

implies a more transparent information structure, and hence, contributes to reducing

the problems of asymmetric information in the market. Often, however, disclosure of

performance information is introduced together with other health policy measures.

For instance, both collecting and disclosing performance information are a necessary

part of pay-for-performance schemes, and simultaneously are an important factor

that influences the functioning of a market. Therefore, disentangling the effect of

a change in the information regime from a change in financial incentives is difficult

from observational data. Nevertheless, from the perspective of a social planner it

might be valuable to distinguish between policies that target the information struc-

ture in the market and policies that are related to calibrating payment systems such

as fee-for-service or pay-for-performance-type financial incentives. Understanding

the causal impact of different information structures sufficiently well and identifying

and quantifying their influence on market outcomes will provide the regulator with

an additional policy instrument.

The research question addressed in this paper is whether disclosing physicians’

performance information to their peers has an effect on their medical decisions and

if so, in which direction. We are interested in choice dynamics and behavioral

patterns that provide insights into physicians’ motivations underlying their quan-

tity/treatment choices. This is an important research topic because the optimal

calibration of economic incentives in a physician payment scheme will depend partly

on the impact the information regime itself has on performance. If, for example,

introducing performance disclosure among physicians and their peers is already suf-

ficient for inducing providers to deliver optimal quality of care, then, introducing

a regime combining both – a new payment scheme and disclosure of performance

measures – might be inefficient.

Different methodological approaches are used in the small but growing literature

paper will not deal with these aspects, though.
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on information disclosure. In health economics, researchers have so far relied on field

studies and surveys. An experimental economics literature exists on the general

topic of information disclosure. Experimental economics studies on information

disclosure in a physician decision-making context are rare, however, and to the best

of our knowledge, our paper is currently one of the two only studies on this topic.4

Closing this gap is particularly important because the experimental method al-

lows us to implement ceteris-paribus changes of the decision environment in a con-

trolled way. Our experimental study will, therefore, enable us to draw inferences

on the direction and strength of the effect of information disclosure on physicians’

performance. As argued above, this might be difficult in a field setting, as the

ceteris-paribus condition will rarely be fulfilled.

In our experiment, 51 medical students in the role of physicians choose quantities

of medical services they want to provide for their patients under a fee-for-service

payment system (FFS). Under FFS, physicians are paid for each medical procedure

or service dispensed to a patient, i.e., the physician’s remuneration increases in the

quantity provided. The experimental subjects are exposed to two distinct informa-

tion regimes: a regime of private information and a regime of public information.

The number of patients and the patients’ benefit functions are given and kept con-

stant under both information regimes. The quantity a subject (she) chooses for a

patient (he) determines her own profit and the patient’s benefit. When making the

quantity decision for a given patient, the subject knows about her own profits and

the patient benefits for all choice alternatives.

The patient benefit is measured in monetary terms that represents a monetary

equivalent for the benefit from the provision of medical services. For each patient,

a unique quantity exists that indicates the best treatment for the patient; this pro-

vides his highest benefit. The quantity that maximizes patient benefit varies across

patient types. The subject faces a tradeoff between her own profit and the patient

benefit. No patients are present in the lab in our experiment. Yet, subjects’ choices

have consequences for real patients outside the lab, as the money corresponding

to the aggregated patient benefits is transferred to a charity that uses the money

to finance cataract surgery for real patients. The parameters in our experiment

4The second study is Kairies and Krieger (2013).
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are identical to the fee-for-service condition of Hennig-Schmidt et al. (2011) and

Godager and Wiesen (2013).

The experiment is framed in a medical context in that the subjects, who are

medical students expected to become physicians in the future, make their decisions

in the role of physicians. The rationale is to avoid that subjects themselves impose

a context on the abstract experimental task which the experimenter cannot control

(Harrison and List, 2004).

Performance disclosure is implemented by revealing to everyone present each

subject’s performance in terms of total profit and generated total patient benefit

at the end of the experiment.

We apply a within-subject design where each subject is exposed to both scenarios

of information structure. In the first part of the experiment, subjects are confronted

with a regime of private information about their own performance. In the second

part, we introduce public information about all subjects’ performance. Information

about altering the regime is made known to the subjects only after having completed

the private information regime, and prior to proceeding with the performance dis-

closure part of the session. All experimental parameters are kept constant; only the

information regime varies.

We identify behavioral patterns that are consistent with theoretical models of

strict patient benefit maximizing, strict profit maximizing and efficiency concerns

in that the sum of patient benefit and physician profit is maximized. Many of the

subjects are rather patient-oriented as the majority (56%) of patients receive the

maximum benefit even in the private information regime. Our results suggest that

the information structure does influence the individual physician’s supply of medical

services. For one thing, we find that the probability of patients receiving their best

treatment in terms of maximum patient benefit is significantly higher in the perfor-

mance disclosure regime than under private information. The majority of subjects

provide more patient benefit under performance disclosure, and the change in behav-

ior towards higher patient benefit is statistically significant. Assessing the impact

of performance disclosure on the probability of choosing patient benefit maximum,

profit maximum or an alternative where joint benefit is maximized, we find that the

probability of maximizing patient benefit and the probability of maximizing joint
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benefit is substantially increased by performance disclosure. The results provide an

indication that caring optimally for the patient is a social norm in our experiment.

The paper proceeds as follows: Section 2 gives a brief overview of related medical

literature on survey and field research as well as on experimental economics papers

dealing with information disclosure. Section 3 states our hypotheses, describes the

experimental design and procedure. Results are presented in Section 4. In Section

5 we conclude and discuss policy implications of our findings.

2. Related literature

A literature review of field studies on the effect of public information on perfor-

mance shows that revealing comparative information about the clinical practice of

physicians may slightly improve health care quality. Tu et al. (2009) find some pos-

itive effects of report cards on the quality of care for patients with acute myocardial

infarction and congestive heart failure in 86 hospitals. Paulsen and Munck (2010)

report on an audit project at the University of Southern Denmark (http://www.apo-

danmark.dk) showing that even though the level of hypertension in the study period

decreases for the control group and the intervention groups of GPs, there was no

difference between them. Foy et al. (2005), doing a meta-study on results of audits

and feedback for treatment of the disease diabetes mellitus, conclude that these mea-

sures can be effective in changing health care professional practice. Jamtvedt et al.

(2006) survey 118 studies on randomized trials of audit and feedback. They too find

that audit and feedback can be effective in improving professional practice. Yet, the

effects are generally small to moderate. Ketelaar et al. (2011) review the literature

on the effect of publishing performance information on the behavior of health care

consumers, professionals or organizations. They find no consistent evidence that

suggests that the public release of performance data improves care.

There are several possible explanations for the mixed evidence found in the liter-

ature. For one thing, difficulties of distinguishing the effect of audits and feedback

from the effect of other factors at work may account for the contradictory findings.

Field studies are also vulnerable to other methodological difficulties. Not only are

unobservable factors likely to affect physician behavior, but also country-specific
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institutional arrangements as well as subtle contextual factors challenge the gener-

alizability of the results (Gosden et al., 2001).5 Further, performance measures may

not be reliable, in particular how the impact on patient benefit is to be measured.

We conduct a laboratory experiment to study the potential effect of performance

disclosure. The experimental method has several advantages (see Davis and Holt,

1993; Falk and Heckman, 2009) allowing us to control the decision environment such

that only ceteris-paribus changes are implemented. In our case, it is only the infor-

mation regime that is varied: in the first part of the experiment subjects take their

decisions in complete anonymity. In part two, they ex ante know that the outcome

of their decisions will be revealed to their fellow participants ex post, all other things

being equal. Another feature of economic experiments, in contrast to survey studies,

is that decisions are incentivized. Depending on their choices, subjects get higher

or lower financial rewards. Such situations correspond to those that real physicians

face in medical practice. A further advantage of laboratory experiments is that they

allow us to test institutional changes before they are implemented in the real world.

The only experimental economics paper we know of, in addition to ours, that

compares behavior in regimes of private and public information in a physician

decision-making context is Kairies and Krieger (2013). These authors analyze how

public quality reporting affects physician performance in a fee-for-service payment

system. Their experimental design is based on Brosig-Koch et al. (2015b) and

Brosig-Koch et al. (2015a) which differs in some features from the one we use. The

research focus of Kairies and Krieger (2013) also differs from ours. While we are

interested in whether information revelation and ranking as such have an impact

on provision behavior, Kairies and Krieger (2013) study whether service provision

is influenced by information on one’s own rank only (private information) against

information on the full ranking of all participants in a session (public information).

The authors find that public feedback has a significant and positive effect on the

quality of care.

There is a general experimental economics literature on information disclosure.

The literature includes studies that differ from ours in that they involve one or

more of the following features: interactive decision-making like in public good

5See Hennig-Schmidt et al. (2011) for a discussion of further methodological problems.
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games/fund-raising (e.g. Harbaugh, 1998; Andreoni and Petrie, 2004; Soetevent,

2005) or trust experiments (Castillo and Leo, 2010); making social distance between

and/or approval of experimental participants salient (e.g. Bohnet and Frey, 1999;

Gächter and Fehr, 1999; Rege and Telle, 2004); reducing anonymity by allowing peer

observation (e.g. Falk and Ichino, 2006); and providing (much) more information

than we do (e.g. Mohnen et al., 2008). These papers reveal a tendency that more

information on other participants’ choices, less social distance and less anonymity

lead to less selfish behavior or more effort. Sometimes, however, a combination of

measures is needed to achieve a significant effect; see, for instance, Gächter and Fehr

(1999), who in a public good experiment jointly apply handshaking of group mem-

bers at the beginning of the experiment and joint discussions of revealed choices

afterwards. None of the above studies provides a comparably low degree of informa-

tion revelation as in our disclosure regime where we disclose individual performance

only at the end of a session.

Other laboratory studies investigating information disclosure effects concern dic-

tator games, which are related to our design.6 In a study on social and moral norms

in the laboratory, Schram and Charness (2015) examine dictator choices, where a

shared understanding is created by providing allocation advice from peers with no

financial payoff at stake. The authors find that decisions are affected when observ-

ability and the shared understanding are combined; advice leads to more generous

offers but only when choices are revealed. Andreoni and Bernheim (2009) design

their study on observation (audience) effects in such a way that dictators distribute

the monetary endowment but also nature may make the allocation decision. At

the conclusion of the experiment, dictators, recipients, and outcomes are publicly

identified but it is not revealed whether nature or the dictator has chosen. Dictators

are much less selfish when the information revelation will show that nature has no

say in dividing the money. Andreoni and Bernheim (2009) emphasize that studying

audience effects is important as they potentially affect a wide range of real economic

choices.

6In such a game, the dictator has to divide, between herself and a recipient, a monetary endow-
ment given to the dictator by the experimenter. The recipient has no say in the division and has
to accept any allocation offered by the dictator. In contrast, in our experiment, the decision-maker
only can decide on her own profit – and only thereby affects the benefit generated for the patient.
She does not “own” the total endowment.
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3. Hypotheses, experimental design and procedure

3.1. Hypotheses

The research question addressed in this paper is whether performance disclosure

influences medical decisions. If so, what are the characteristics of the choice alterna-

tives that becomes more or less common under performance disclosure? Moreover,

we are interested in choice dynamics and behavioral patterns that provide insights

into physicians’ motivations underlying their quantity/treatment choices.

We relate our hypotheses on the impact of performance disclosure to three cate-

gories of behavior Behavior that complies with the medical norm where the physi-

cian’s objective is to maximize the patient benefit (choice of B∗), behavior where the

physician behaves selfishly and maximizes her own profit (choice of π̂), and behavior

where the physician seeks to maximize the sum of profit and patient benefit (choice

of max(π +B)).

Own profit as well as the patient’s health benefit are seen as major determinants

of physician behavior. In economic modeling of physician behavior it has become

common to specify a physician’s objective function as a weighted sum of the physi-

cian’s own profit and the patient’s health benefit (see, e.g., Ellis and McGuire, 1986;

Newhouse, 2002; Léger, 2008; Godager et al., 2015). These two categories of behav-

ior can be represented by different specifications of the weights assigned to patient

benefit and profit. Behavior consistent with maximizing patient benefit can be spec-

ified by letting profit be weighted by zero, while selfish (profit-maximizing) behavior

results if patient benefit is weighted by zero. Maximizing joint outcomes – like

maximizing the sum of physician profit and patient benefit as in our experiment

– has been referred to as concern for efficiency (see e.g. Engelmann and Strobel,

2004, Engelmann and Strobel, 2007 see also Kesternich et al., 2015) in the sense

that nothing of the joint payoff is wasted. Efficiency is then merely understood as

the sum of payoffs, not in the sense of Pareto efficiency.7

When physicians are primarily motivated by patient benefit and believe this to

be the social norm – in the sense of jointly-recognized agreements regarding ap-

propriate or inappropriate behavior which is met with disapproval if not adhered

7Note that if equal weights are assigned to profit and patient benefit, the objective function
represents behavior where the sum of profit and patient benefit is maximized.

9



to (see Elster, 1989,Elster, 2009, Fehr and Falk, 2002, Krupka and Weber, 2009,

Schram and Charness, 2015) – with performance disclosure, patient-regarding be-

havior is more rewarding, as the recognition from colleagues can then be enjoyed.

Hence, if patient health has to be balanced against own profit, patient health is

likely to get a higher and profit a lower weight compared to private information.

Thus, information disclosure will strengthen the professional norm of providing the

best treatment for the patient and more pro-social behavior is observed.

When physicians are motivated by efficiency concerns they seek to provide treat-

ment that maximizes joint profit and patient benefit. If they assume that the pre-

vailing social norm captures caring for the patient but also caring in some way for

oneself and not wasting any money, performance disclosure will induce physicians

to provide more of efficiency-enhancing behavior.

We hypothesize that performance disclosure will influence individual behavior in

that those choice alternatives the individual believes will induce appreciation and

approval from the group will be chosen more frequently. The implication is a con-

vergence to the social norm a physician identifies himself with.

We expect that the medical norm of caring for the patient is appealing to medical

students, and hence that the individual subject believes the group of peers to ap-

preciate adherence to this norm. Based on this expectation performance disclosure

will cause an increase in the frequency of those choice alternatives consistent with

pro-social behavior while those choices consistent with selfish behavior will become

less frequent. This leads us to state our hypotheses.

Hypothesis 1. Patients benefit from a performance disclosure regime (PD)

compared to a private information regime (PI) in that physi-

cians are more likely to choose patient-benefit maximizing quan-

tities under PD compared to PI.

Hypothesis 2. Physicians are less likely to choose profit-maximizing quantities

under regime PD compared to PI.

Hypothesis 3. Physicians are more likely to provide treatment that maximizes

the sum of profit and patient benefit under PD than under PI.
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3.2. Experimental design

We apply a within-subject design, where the subjects are confronted two times with

the same 15 decisions/patients in the same sequence but under different informa-

tion regimes. Each subject in our experiment is assigned to a physician’s role and

joins the experiment only once. All subjects are medical students. The design

of our experiment is based on the fee-for-service condition of the experiment by

Hennig-Schmidt et al. (2011).

A physician’s decision task is to choose a quantity of medical services for a given

patient whose health benefit is determined by that choice. Physician i decides on the

quantity of medical services q ∈ {0, 1, . . . , 10} for three patient types (j = 1, 2, 3)

with five abstract illnesses (k = A,B, C, D, E) each. She thus makes 15 decisions

in both the private information (PI) and the performance disclosure (PD) part of

the experiment. The three types of patients account for a heterogeneous patient

population. Patient types reflect the patients’ different states of health. The combi-

nation of patient type and illness characterizes a specific patient 1A, 1B, 1C,. . ., 3D,

3E. Patient types differ in the benefit they gain from the medical services (B1k(q),

B2k(q), B3k(q)). The patient health benefit is measured in monetary terms. A

physician’s choice of medical services simultaneously determines the patient benefit

and her own profit (πjk(q)). The patient is assumed to be passive and fully insured,

accepting each level of medical service provided by the physician.

In our experiment no real patients are present. However, physicians’ quantity

choices have consequences for real patients outside the lab. The money correspond-

ing to the aggregated patient benefits is transferred to The Norwegian Association of

the Blind and Partially Sighted. This organization funds hospitals in Africa where

real patients are taken care of, in particular by surgical treatment of cataracts.8

Thus, physicians have an incentive to take the patient benefit into account when

making their choices.

To illustrate the physicians’ task, Figure 1 provides the decision screen for patient

1C. The physician gets information on her remuneration, costs and profit, as well as

8We did not inform the subjects about the money being transferred to developing countries
because we wanted to avoid motives like compassion for people independent of being in need of
ophthalmic surgery. This issue was raised when debriefing subjects in a pre-experiment pilot session
in Hennig-Schmidt et al. (2011).

11



Figure 1: Decision screen for patient 1C

This figure illustrates the decision screen for patient 1C.

on the patient’s benefit for each quantity from 0 to 10. All monetary amounts are

in Taler, our experimental currency, the exchange rate being 1 Taler = NOK 0.75

(approximately 0.10 EURO at the time of the experiment). The first two columns

of the screen state the medical services and the corresponding quantities. The

third column indicates the physician’s remuneration that increases in the quantity

of medical services. Column 4 shows the costs of medical services that are assumed

to be constant across patient types in both parts of the experiment. Physician’s

profit (remuneration minus costs) is given in the fifth column, and the final column

comprises the patient benefit.

Parameters

Physicians receive a fee for each unit of medical services provided; i.e., the remuner-

ation increases in q. Remuneration differs with illnesses RjA(q), RjB(q), . . . , RjE(q).

See panel I of Table A.1 for an overview of all remuneration parameters.

The patient benefit Bjk(q) varies across patient types. A concave benefit function

is applied, and a common characteristic is a global optimum on the quantity interval
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[0, 10]. There is a unique quantity q∗jk that yields the highest benefit to patients of

type j for illnesses k. The quantities that maximize patient benefit are q∗1k = 5,

q∗2k = 3 and q∗3k = 7 for patient types 1, 2, 3, respectively—and are also known to

the physicians.9 Patient benefit Bjk(q) is shown in panel IV of Table A.1.

Further parameters relevant for physicians’ decisions are costs cjk(q) and, par-

ticularly, profit πjk(q); see panels II and III of Table A.1. Physicians have to bear

costs cjk(q) =
1
10

· q2 under both information regimes. Profits vary across illnesses

because remuneration differs, and costs are kept constant. The profit-maximizing

quantity q̂jk is 10 for all patients, except for those with illness A, i.e., patients 1A,

2A and 3A, as q̂jA = 5. For patient 1A, q̂1A = q∗1A = 5.

Experimental protocol

Our experiment was conducted at the Institute of Health and Society at the Uni-

versity of Oslo and was programmed with z-Tree (Fischbacher, 2007). A total of

51 medical students participated after being recruited via email invitation10. The

experimental procedure was as follows. Before the experiment started subjects were

randomly allocated to their workstations. The workstations were numbered and

separated from each other by wooden panels, which guaranteed that subjects took

their decisions in both parts of the experiment in complete anonymity. Then, the

experimenter read out the instruction for the first part of the experiment where

physicians’ performance was kept private. Subjects were given time for clarifying

questions which were asked and answered individually. To check for subjects’ under-

standing of the decision task, they had to answer three test questions. Each subject

then went through a sequence of 15 choices on the quantity of medical services to be

provided. The order of patients to be treated was predetermined and kept constant

across information regimes.

After each decision, each subject in both parts of the experiment was privately

informed about his/her profit and the patient benefit generated by the previous

choice. At the end of the first part of the experiment, he/she privately got to

know his/her total profit achieved and the total patient benefit generated during

9From a medical point of view, there might be many acceptable treatment variations. We do
not address this in our experimental setup. We assume a specific amount of medical services to
provide the patient with the maximum benefit.

10When the students signed up, they were not informed about decision tasks.
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all 15 quantity decisions. Then, the experimenter read out the instruction for the

second, public information part. After having made all 15 decisions in the second

part, each subject’s performance in Part 2 was made public. This was done by

displaying on each subject’s computer screen an identical table showing the total

profit achieved by each of the subjects present in the session, the total patient

benefit generated per subject, and the corresponding workstation numbers. To

make performance disclosure salient, the table was ordered according to profit, with

the highest profit in a session on top of the table. Moreover, subjects had to stand

up showing their workstation numbers one by one starting with the highest-profit

subject and continuing to the bottom of the table. After both parts of the experiment

had been completed, subjects were asked to answer questions including some about

the background for their decisions. Finally they were paid in private according to

their choices.

To validate the actual transfer of the money, a monitor randomly selected from the

participants verified that an invoice benefitting The Norwegian Association of the

Blind and Partially Sighted with the amount equating the aggregate patient benefits

generated during the session was forwarded electronically to the appropriate e-mail

address for billing the University of Oslo. All subjects in a session were included as

recipients of the same e-mail. The monitor signed a statement that the appropriate

monetary amount was included in the invoice, and a scanned copy of the statement

was forwarded to all subjects’ e-mail addresses. In addition, a signed letter from The

Norwegian Association of the Blind and Partially Sighted confirming the amount

of funds received, was also forwarded to all subjects. The monitor was paid an

additional e13.00 (see also the instructions in Appendix B).

Sessions lasted for about 45 minutes. Based on decisions in the two information

regimes, each of the 51 subjects earned e24.50 on average.11

In total, e1, 408.26 were transferred to The Norwegian Association of the Blind

and Partially Sighted. In Malawai, one of the countries where this organization

has ongoing projects, the average cost for surgical treatment of cataract patients

amounts to about e41 (Dean et al., 2012). Hence the money from our experiment

allowed the treatment of 33 real patients.

11Average payoffs correspond approximately to the hourly wage of a student helper at the Uni-
versity of Oslo ( e21 ). A lunch at the student cafeteria is around e6.50.
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4. Results

4.1. Descriptive analysis of choices

We start our analysis by a descriptive investigation of how individual patients are

treated under both information regimes. We are interested in choice dynamics and

behavioral patterns that provide insights into physicians’ motivations underlying

their quantity/treatment choices. We will be led by the hypotheses stated in Section

3.1. An important element of our analysis is taking into account that some of the

choice alternatives are consistent with more than one of the categories described in

3.1: B∗, π̂ and max(π +B).

Our procedure is as follows. By means of 15 transition matrices we analyze for

each physician and each patient which quantities are chosen in PI and PD. We

then check whether people keep their choice of PI also in PD or whether they

change their decision. If they choose differently, we analyze which quantity they

move to. We observe whether or not chosen quantities are consistent with B∗, π̂

and max(π +B).

A first important finding is that 69.8% of physicians’ treatment decisions are not

influenced by performance disclosure, i.e. nearly 70% of the patients are treated

equally under both PI and PD. As a consequence, the change in information

regimes only affects 30.2% of the patients. This inertia suggests to first investi-

gate at which quantities high decision frequencies are found under PI because this

may shed light on the underlying motives for "sticky behavior". It turns out that

those quantity choices made under PI which were consistent with one of B∗, π̂ and

max(π+B) were less likely to be changed when going from PI to PD. 26.8% of all

patients (i.e. 205 out of all 765 decisions) are treated in a way that is not consistent

with either of the three behavioral categories, and among these 205 patients 61%

receive a different treatment under PD. Yet, among those 73.2% of all patients (i.e.

560 out of all 765 decisions) that are treated in consistency with one of B∗, π̂ and

max(π +B), only 19% are provided with a different treatment under PD.

Our analysis shows an interesting behavioral pattern. Subjects keep those choices

that are characterized by B∗, q̂ or by max(π +B), the latter being kept in particular

when B = B∗. The inertia we found appears to be due to the decision character-

istics that seem to provide justifiable arguments to choose a decision under private

information and to keep it under performance disclosure.
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Private information regime PI

First we look at treatment decisions that coincides with the medical norm (B∗)

We find that 56.1% of all 765 patients receive their best treatment in the private

information condition already. Thus, in more than half of their decisions subjects

are motivated by delivering optimal care to the patient from the outset. Six subjects

chose the patient–optimal quantity for each patient, which amounts to 11.7% of all

decisions. 12

A second characteristic of treatment decisions that coincides with purely selfish

behavior (π̂) is quantity q̂ that maximizes the physician’s profit πjk(q). 12.9% of

the patients receive a treatment that does not care for the patients’ well-being. One

subject chose the profit-maximizing quantity for each patient, i.e. in 1.9% of all

decisions.

Third we look at choices that coincides with (max(π +B)) and find that. 39.7%

of all patients are treated accordingly in PI.

Performance disclosure regime PD

When performance information is disclosed , the choice alternatives consistent with

B∗, π̂ and max(π+B) described in Section 3.1 increase in frequency. As said before,

many physicians, however, keep their decisions which results in the great majority

of patients being treated equally under both information regimes.

Patient-optimal quantity q∗.

Under PD, in 59.5% of all decisions subjects chose to provide the maximum patient

benefit B∗, an increase of 3.4 percentage points. This increase might seem rather

low. But included are those 48.6% of patients who are provided with patient-benefit

maximum under both information regimes. Moreover, the number of subjects who

choose the patient–optimal quantity for each patient is doubled from six to 12 under

performance disclosure, i.e. to 23.5% of all decision. However, 7.5% of patients suffer

the loss of optimal treatment.

12Recall that for patient 1A q∗ and q̂ coincide. We will analyze the impact of overlapping
motivations on treatment behavior in the regression part of our analysis below.
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Profit-maximizing quantity q̂.

In PD, subjects choose to go for their maximum profit π̂ in 13.5% of all their

decisions, an increase of 0.6 percentage points. This number comprises 10.8% of

patients who are provided with profit–maximizing treatment in both information

conditions. The same subject as in PI always choses q̂ also in PD.

Quantity maximizing the sum of physician’s profit and patient benefit qmax(π+B).

In PD, subjects’ treatment behavior is also characterized by max(π +B) as 44.1% of

all their decision are accordingly, an increase of 4.4 percentage points. This number

comprises 33.9% of patients who are provided with quantities that maximize the

sum of physician’s profit and patient benefit under both information regimes..

We test for each of the three behavioral categories separately whether the choices

are different between PI and PD. We find that the frequency of choices consistent

with patient benefit maximum is significantly higher under PD (exact McNemar

significance probability= 0.0342), while for profit maximizing choices, we cannot

reject the zero hypothesis that the frequency is not influenced (exact McNemar

significance probability=0.6177). We find that the frequency of choices consistent

with maximizing the sum of profit and patient benefit is significantly higher under

PD (exact McNemar significance probability = 0.0037). Our descriptive analysis

presents some indication that B∗ and max(π +B) might have been considered as

social norms by our subjects.

We note that the parameter values of our experimental design are such that for

some of the patients, available quantity alternatives are consistent with two or three

of B∗, π̂ and max(π +B). Since the available choices are not mutually exclusive,

this needs to be handled in the specification of our empirical model where we assess

the impact of performance disclosure on the probability of making choices consistent

with B∗, π̂ and max(π +B).

4.2. Results from regression analysis

Our data are characterized by repeated decisions of the same subject within an

information regime. Further, each decision situation occurs under each of the two

information regimes. Appropriate empirical methods should acknowledge the fact

that the different choices of the same subject do not constitute independent obser-

vations. We take this fact into account when specifying our empirical model. We
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Table 1: The effect of performance disclosure on probability of maximizing patient benefit, profit,
or the sum of patient benefit and profit. Results are from multinomial logit regression where the
base alternative comprises the quantity choices other than B∗, π̂ and max(π +B)

B∗ π̂ max(π +B)
Relative risk ratio Relative risk ratio Relative risk ratio

[95% CI] [95% CI] [95% CI]

PD
1.315∗ 1.283 1.470∗∗

[1.041,1.662] [0.965,1.705] [1.127,1.918]

Patient type
(Reference: Patient type 1)

2
0.954 0.568∗ 0.585∗∗∗

[0.715,1.272] [0.342,0.943] [0.426,0.803]

3
2.993∗∗∗ 0.202 5.082∗∗∗

[1.646,5.441] [0.0407,1.005] [2.758,9.364]

Illness
(Reference: Illness A)

B
0.220∗∗∗ 0.0283∗∗∗ 0.230∗∗∗

[0.140,0.344] [0.00975,0.0821] [0.138,0.386]

C
0.309∗∗∗ 0.0137∗∗∗ 0.136∗∗∗

[0.190,0.502] [0.00210,0.0891] [0.0761,0.244]

D
0.0995∗∗∗ 0.0103∗∗∗ 0.0348∗∗∗

[0.0636,0.156] [0.00278,0.0383] [0.0196,0.0616]

E
0.137∗∗∗ 0.0123∗∗∗ 0.0250∗∗∗

[0.0871,0.215] [0.00366,0.0412] [0.0146,0.0430]

# of subjects 51
# of choice occasions 30
# alternatives per

choice occasions 4

p-values and confidence intervals are based on standard errors that are clustered
at the level of the individual subject
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

analyze the subjects’ quantity choices with reference to B∗, π̂ and max(π + B).

We specify a multinomial logit model to analyze the decision to maximize the pa-

tient benefit, to maximize ones’ profit or to choose a quantity where the sum of

patient benefit and profit is maximized. The experimental design is such that some

choice alternatives are consistent with more than one category. For instance, for

patient 1A, the quantity that maximizes patient benefit also maximizes the profit,

and thereby the sum of profit and patient benefit. In our specification of a multi-

nomial logit model we may allow for choices that are not mutually exclusive. We

estimate our multinomial logit model after expanding the data to allow for subjects

making choices consistent with more than one of the three alternatives. The esti-

mated model is formally a special case of McFadden’s (1974) choice model13. This

model is a (conditional) case fixed effect model, which is suitable in our situation

13We use the module for the McFadden model in STATA 14 to estimate our model
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with repeated choice occasions.

We show our estimation results in Table 1. The quantitative effects are presented

in terms of relative risk ratios.14 We include dummy variables in our model specifi-

cation that capture the variation in experimental parameters across patients. The

estimated effect of PD on the probability of choosing the patient-benefit maximizing

quantity q∗ is statistically significant. The interpretation of the quantitative effect

is that performance disclosure increases the relative risk of choosing q∗ with 31.5%.

The estimated effect of PD on the probability of choosing the profit maximizing

quantity q̂ is not statistically significant, while PD has a statistically significant ef-

fect on the probability of choosing a quantity of medical services such that the sum

of patient benefit and profit is maximized. The interpretation of the quantitative

effect of PD on the probability of choosing qmax(π+B) is that performance disclosure

increases the relative risk of choosing qmax(π+B) by 47%.

Finally, it is important to note, that the strongest among the quantitative effects

in our model are the effects of the dummies that capture the variation in experimen-

tal parameters. We see, for example, that the odds that q∗ is chosen is almost 3 times

higher for patient type 3 who achieves patient benefit maximum at a high quantity,

relative to patient type 1 who achieves patient benefit maximum at an intermediate

quantity. We see further that the choice of the profit maximizing quantity q̂ has

43% lower odds for patient type 2 than what is the case for patient type 1. Also the

probability of choosing quantities such that the sum of patient benefit and profit is

maximized depends largely on the parameters of the experiment. In particular, we

see that this alternative is chosen most frequently for patient type 3.15

In summary, our analysis suggests that the probabilities of making decisions in

accordance with the medical norm (B∗), and in accordance with maximizing the

joint benefit, (max(π +B)) are significantly higher under PD. We cannot reject

the hypothesis that purely selfish behavior (π̂) is unaffected by PD. Our findings,

thus, are supporting Hypotheses 1 and 3. Hypothesis 2 stating that physicians are

14A relative risk ratio is a statistical effect measure which conceptually is closely related to an
odds ratio and coincides with an odds ratio when there are only two outcomes. See, for example,
Cameron and Trivedi (2005, p. 503).

15As a robustness check, we also estimate three separate logistic regression models where letting
correspondingly choosing/not choosing q = q∗, q = q̂ and q = qmax(π+B) enter as dependent
variables. The results as presented in Table A.2 are conceptually very similar to our previous
results.
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less likely to choose profit-maximizing quantities under regime PD compared to PI

cannot be confirmed as we found no significant behavioral effect.

5. Discussion and policy implications

In this paper, we examine the impact of two different information regimes on the

behavior of individual physicians. We introduced a fully incentivized laboratory

experiment and implemented a controlled ceteris-paribus change of the information

regime, exposing all subjects to two regimes. During the first part of the experiment

all information was private. At the beginning of the second part, subjects were told

that profit and patient benefit of their treatment decisions during the second part of

the experiment would be disclosed to their colleagues at the end of the experiment.

Since information was made public after subjects had made their treatment deci-

sions, there is no mutual influence of the actual decisions made. Hence, we manage

to isolate the impact of information disclosure irrespective of the actual content of

information about profit and treatment outcomes. Our approach is more distinct

than in audits, where the effect of information per se cannot be distinguished from

the effect of the actual treatment decisions physician colleagues make.

We find that the information regime influences the individual subject’s behav-

ior. The probability of choosing quantities that are consistent with subjects be-

ing concerned for patients rises under performance disclosure. The results sug-

gest that performance disclosure does not affect the frequency of choices consistent

with purely selfish behavior. Our findings on the effects of performance disclosure

on patient benefit correspond to the tendencies reported in field studies (see, e.g.

Tu et al., 2009; Foy et al., 2005; Jamtvedt et al., 2006). They also are in line with

Kairies and Krieger (2013) who find that public feedback has a significant and posi-

tive effect on the quality of care in that deviations from the maximal patient benefit

decrease. Our experimental design allows some deeper analyses, however. In partic-

ular, in contrast to Kairies and Krieger (2013) where profit parameters are the same

vis-a-vis all patients, our experiment includes variation in the profit functions.

Our study has interesting policy implications. Our results suggest that the infor-

mation structure in markets for medical care can be considered a policy instrument.

By thoughtfully influencing the available performance information among providers,

the regulator can influence outcomes. This is an important result, as past experience
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has revealed that implementing financial incentives to encourage quality improve-

ments can be quite expensive (National Audit Office, 2008).

Although performance disclosure increases the probability of choices that are

in accordance with the medical norm or with maximizing joint profit and patient

benefit, we find that 69.8% of treatment decisions are identical across informa-

tion regimes. Choice alternatives where patients already achieve patient-benefit-

maximum dominates this picture, as 56.1% of patients receive their best treatment

already under private information and 48.6% of patients achieve B∗ under both in-

formation regimes. We interpret this observations as a clear indication that caring

optimally for the patient is a social norm in our experiment.

There is need for more research on the topic of performance disclosure. An im-

portant question is how subjects’ behave in repeated choice scenarios after having

learned about the performance of their peers. In addition to knowing that perfor-

mance information will be disclosed, one could think of experimental designs where

the behavior after disclosing performance information is the subject of analysis, as

described in Section 2. Learning from, and comparing others’ decisions to one’s own

choices, is more comprehensive (and more costly) than just knowing that others will

be informed about one’s own decisions at the end of a session/time period.

A further policy measure that could be tested in the laboratory is sharing informa-

tion with a wider audience, as described in the Introduction. Information disclosure

might then impact on patient demand for a particular physician and, accordingly,

also act as an indirect economic incentive. Although the payment system in our

experiment is restricted to fee-for-service, payment parameters vary over patients

and significantly influence the probability of choosing quantities that maximize pa-

tient benefit, own profit or the sum of profit and patient benefit. Hence, payment

parameters are of key importance and offer an additional instrument for steering

decisions towards desired outcomes.
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Table A.1: Experimental parameters

Quantity (q)
Panel Variable 0 1 2 3 4 5 6 7 8 9 10

I RjA(q) 0.00 1.70 3.40 5.10 5.80 10.50 11.00 12.10 13.50 14.90 16.60
RjB(q) 0.00 1.00 2.40 3.50 8.00 8.40 9.40 16.00 18.00 20.00 22.50
RjC(q) 0.00 1.80 3.60 5.40 7.20 9.00 10.80 12.60 14.40 16.20 18.30
RjD(q) 0.00 2.00 4.00 6.00 8.00 8.00 15.00 16.90 18.90 21.30 23.60
RjE(q) 0.00 1.00 2.00 6.00 6.70 7.60 11.00 12.30 18.00 20.50 23.00

II cjk(q) 0.00 0.10 0.40 0.90 1.60 2.50 3.60 4.90 6.40 8.10 10.00

III πjA(q) 0.00 1.60 3.00 4.20 4.20 8.00 7.40 7.20 7.10 6.80 6.60
πjB(q) 0.00 0.90 2.00 2.60 6.40 5.90 5.80 11.10 11.60 11.90 12.50
πjC(q) 0.00 1.70 3.20 4.50 5.60 6.50 7.20 7.70 8.00 8.10 8.30
πjD(q) 0.00 1.90 3.60 5.10 6.40 5.50 11.40 12.00 12.50 13.20 13.60
πjE(q) 0.00 0.90 1.60 5.10 5.10 5.10 7.40 7.40 11.60 12.40 13.00

IV B1k(q) 0.00 0.75 1.50 2.00 7.00 10.00 9.50 9.00 8.50 8.00 7.50
B2k(q) 0.00 1.00 1.50 10.00 9.50 9.00 8.50 8.00 7.50 7.00 6.50
B3k(q) 0.00 0.75 2.20 4.05 6.00 7.75 9.00 9.45 8.80 6.75 3.00

This table shows all experimental parameters. Rjk(q) denotes physicians’ payment for patient type j and illness k.

Note that Rjk(q) varies with illnesses k and increases in q. The costs for providing medical services cjk(q) increase

in q. Physicians’ profit πjk(q) is equal to Rjk(q)− cjk(q). Bjk(q) denotes the patient benefit for the three patient

types j = 1, 2, 3 held constant across information regimes.
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Appendix B. Instructions

[Translated from Norwegian]

Instructions for Part 1

General information

In the following experiment you will make a series of decisions. How much money you will earn will depend on the

decisions you make and that you follow these instructions. It is therefore very important to read the instructions

carefully.

Your choices will be made anonymously at the computer without collaborating with others. During the experiment,

it is not allowed to talk to any other participants, and we ask participants to turn off mobile phones and put them

away. If you have questions, please raise your hand, and one of the experimenters will come to your place and help

you there. Violation of these rules may result in exclusion from the experiment without receiving any payment. All

monetary amounts in the experiment are given in the artificial currency Taler. When the experiment is completed,

your earnings will be converted to Norwegian Kroner at an exchange rate of 1 Taler = 0.75 Kroner. The payment

will be transferred to your bank account.

This experiment consists of two parts. We will now inform you about the decision situation in part 1. We will give

you further information on Part 2, when Part 1 is completed. The choices you make in Part 1, will have no impact

on Part 2 of the experiment, and vice versa.

Your decisions in Part 1 of the experiment

You are in the role of a physician. All other participants of this experiment are also taking their decisions in the

role of a physician. You have to decide on the treatment of 15 patients. You decide on the quantity of medical

services you want to provide for a given illness of a patient. You decide on your computer screen where five different

illnesses—A, B, C, D and E—of three different patient types—1, 2 and 3—will be shown one after another. For

each patient, you can provide 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 medical services.

Your payment is as follows: A different payment is assigned to each quantity of medical services. The payment

increases in the quantity of medical services. While deciding on the quantity of medical services, in addition to

your payment you determine the costs you incur when providing these services.

Costs increase with increasing quantity provided. Your profit in Taler is calculated by subtracting your costs

from your payment.

A certain benefit for the patient is assigned to each quantity of medical services, the patient benefit the patient

gains from your provision of services. Therefore, your decision on the quantity of medical services not only

determines your own profit, but also the patient benefit.

An example of a decision situation is given on the following screen:
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You decide on the quantity of medical services on your computer screen by typing an integer between 0 and 10

into the box named “Your Decision”.

There are no real patients taking part in this experiment, but abstract ones. Yet, the patient benefit an abstract

patient receives as a result of your decision on medical services will be beneficial for real patients. The total amount

corresponding to the sum over all patient benefits of your 15 patients will be transferred to Norges Blindeforbund

[Norwegian Association of the Blind and Partially Sighted](www.blindeforbundet.no, blindeforbund Postbox 5900

Majorstuen, 0308 OSLO) to support eye clinics engaged in work on prevention of blindness through

treatment of patients with cataract.

After each decision, you will be informed about your profit and patient benefit. After having made your 15

decisions in Part 1 of the experiment, you will receive information about your total profit, and the total patient

benefit.

Your earnings in Part 1 of the experiment

After having made your 15 decisions in Part 1, your overall earnings will be calculated by summing up the profits

from all your decisions. This amount will be converted from Taler into Kroner at the end of the experiment. The

overall patient benefit resulting from your 15 quantity decisions will be converted into Kroner as well and the

amount will be transferred to Norges Blindeforbund Postbox 5900 Majorstuen, 0308 OSLO). The transfer is done by

sending an invoice to "Felles fakturamottak ved Universitet i Oslo" [the office where the University of Oslo handles

invoices]. On this invoice, Norges Blindeforbund is stated as the recipient and the correct amount equal to the sum

of total patient benefit of all the abstract patients in the experiment. A representative (trustee) of the participants

will check the calculations and invoice. The invoice is converted to a pdf file and sent to the designated email address

of "Felles fakturamottak ved Universitet i Oslo" (address@domain). To document that the money has actually been
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transferred, we will forward a receipt to all participants’ e-mail, as soon as the transfer to Blindeforbund will have

been made.

After Part 2 of the experiment, one of the participants will randomly be assigned the role of the trustee and the

trustee will receive 100 Kroner for compensation in addition to the payment from the experiment. The trustee

will sign a written statement declaring that the invoice was correctly written so that Blindeforbund Postbox 5900

Majorstuen, 0308 OSLO will receive the correct amount from the University of Oslo.

Please answer now a few questions to become familiar with the decision situation.

In the examples, when you are asked to fill in fractions, please use a dot (.) as a decimal, not a

comma (,).

Finally, after you have made your 15 decisions, we will ask you to answer a few more questions on your screen.

Instructions for Part 2. To be handed out after Part 1 of the experiment

The decision situation in Part 2 of the experiment is the same as in Part 1. You and the other participants in the

experiment are in the role of physicians. You choose the treatment for 15 different patients. On your computer, you

select the number of medical services you want to provide for a given illness of a patient. It is still the case that the

patient benefit the abstract patients receive as a result of the medical services you provide will help to improve

the health of real patients. The total amount your 15 patients receive will be transferred to Norges Blindeforbund

to support eye clinics engaged in work on prevention of blindness through treatment of patients with cataracts.

After each decision, you will be informed about your profit and the patient benefit. After having made your 15

decisions in Part 2 of the experiment, you will receive information about your total profit, and the total patient

benefit.

At the end of Part 2, each participant will be informed about their own profit, and the profit of each of

the other participants. Likewise, each participant will be informed about the patient benefit that resulted from

his/her own decisions, and the patient benefit that resulted from the decisions of each of the other participants.

NOTE: Profit and patient benefit from Part 1 are not publicly announced. The list will be sorted by profits

with the highest profit on top. This information screen will look something like this: Example:

Workstation number Profit Patient benefit

11 300 40
2 290 41
13 260 80
1 144 130
.
.
.

5 139 170

When the table is displayed on your screen, all participants in the experiment will be asked to stand

up, and one bye one hold up the sheet displaying the participant’s workstation number, while at the

same time, one of the experimenters communicates the respective individual’s profit by reading it

out aloud.

Your earnings in Part 2 of the experiment

Having made your 15 choices in Part 2, your total earnings are calculated by summing up the profits from all your
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choices. At the end of the experiment, this amount will be converted from Taler to Kroner, and the money will be

transferred to your bank account together with your earnings from Part 1. The total patient benefit that patients

receive from your 15 decisions, will also be converted to Kroner and transferred to Norges Blindeforbund by the

same procedure as described in the instructions for Part 1.

After Part 2 of the experiment is completed, one of the participants is randomly assigned the role of the trustee, and

the trustee will receive 100 Kroner in compensation in addition to the payment from the experiment. As described

in the instructions for Part 1, the trustee will sign a written statement declaring that the invoice was correctly

written and sent to the University of Oslo.

After you have made your 15 decisions, we will ask you to answer some additional questions on your screen. When

the experiment is over, please stay seated at your computer. We will call participants one by one and arrange

payment of your earnings in private. Finally, please do not to talk to others about the content of the experiment.

This is to ensure that future participants are not influenced. Thank you for your cooperation.
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Appendix C. Results from conducting robustness checks

Table A.2: The effect of performance disclosure on probability of maximizing patient benefit, profit,
or the sum of patient benefit and profit. Results from logistic regression models estimated separate
for the three dependent variables.

B∗ π̂ max(π +B)
Odds Ratio Odds Ratio Odds Ratio

PD 1.458∗ 1.222 1.727∗

Patient type 2 0.653 0.0649 0.139∗∗∗

Patient type 3 9.164∗∗∗ 0.000316 24.66∗∗∗

Illness B 0.121∗∗∗ 0.0000988 0.176∗∗∗

Illness C 0.500∗ 0.0000181 0.0466∗∗∗

Illness D 0.119∗∗∗ 0.0000573 0.0105∗∗∗

Illness E 0.165∗∗∗ 0.0000763 0.00105∗∗∗

# of subjects 51 51 51
# of choice occasions 30 30 30

p-values and confidence intervals are based on standard errors that are clustered
at the level of the individual subject
∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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