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Executive summary

The Swiss health care system is facing various challenges including high health care costs, waste-
ful and medically harmful over-treatment, regional variation in access to care and a lack of
transparency. Because physicians and patients are granted considerable autonomy in medical
decision making a thorough understanding of their motives and behaviors is a prerequisite for
successful policy. This doctoral thesis investigates physicians’ preferences for financial profit,
the role of patients’ levels of information, the effects of prospective payment systems on the
provision of care and the effects of public health promotion programs on the demand for preven-
tive care. The first empirical study shows that physicians react to changes in marginal revenue
per unit of care which confirms the hypothesis that they have preferences for financial profit.
This result implies that physicians provide more care when they are paid retrospectively and
that prospective payment systems can be effective measures against over-provision of care. The
second study investigates the effects of consumer information on the outcome of the physician -
patient interaction in outpatient care to identify physician induced demand. The analysis does
not show any significant effect of consumer information on the number of outpatient physician
visits and thus does not confirm the hypothesis that physicians induce more demand in their
less-informed patients. The third study shows that organized screening programs providing
health information and free access to mammography have only a modest effect on the demand
for mammography when utilization is already high. The empirical results of this thesis suggest
that the provision of consumer information or organized screening programs are potentially in-
effective policy instruments and that prospective payment systems can be used more widely to

control the provision and the costs of medical care in Switzerland.

Keywords: Switzerland, health care, physician agency, supplier induced demand, prospec-
tive payment, marginal price effect, hospital, psychiatry, length of stay, health literacy, outpa-
tient service utilization, mammography, screening, hospital registry, Swiss health survey, hurdle

model, difference-in-difference
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Part 1
Introduction

1 Preface

The greek demigod Asclepius, the son of Apollo and a mortal woman, was famous for his
extraordinary medical skills, which were so strong that he could even bring back the dead from
the underworld. Hades, the ruler of the underworld, was so furious about this encroachment on
his authority that he visited Zeus to complain about Asclepius’ crimes against the natural order
of the world. Zeus, who feared the excessive growth of the human population, killed Asclepius
with a thunderbolt, but he turned him into a god in recognition of the good deeds he did during
his life.

The story of Asclepius is not only a piece of ancient mythology but also resembles the
relationships among physicians, health economists and policy makers in modern health care
systems. Asclepius has become the patron saint of the medical profession, and many physicians
accuse health economists of acting like Hades and undermining their actions out of ulterior
motives. However, the tale highlights how the noble deeds of those who heal people can have
unintended consequences for society as a whole. Policy makers thus often have to regulate the
activities of physicians, although they are keen to avoid the impression that they underestimate
the virtues of the medical profession.

It is amazing that the fundamental problem of single-minded focus on medical outcomes
had already been acknowledged in ancient Greek mythology. Asclepius’ medical work had unin-
tended consequences for the world because the resources to satisfy the basic needs of the human
population were limited. The same is true in modern health care systems in which health care
expenditures have reached the limits of affordability, and the use of resources to care for some
patients inevitably implies the denial of these resources to others. It is thus an important func-
tion of health economics to reflect on the conditions under which individual behaviors can lead
to efficient allocations and fair distributions of resources within a health care system.

The market for medical care differs from markets for other goods in several respects. Asym-
metric information, uncertainty, limited competition, externalities and strong roles of non-
market institutions create situations in which market mechanisms can lead to inefficient out-

comes. Because physicians play a dominant role in medical decision making, their motives largely



influence the results of market interactions. On the one hand, the focus on medical outcomes
in medical decision making can lead to inefficiently high provision of care; on the other hand,
financial motives can lead to medically harmful over- or under-treatment of patients. Policy
makers thus have to promote careful use of available resources while keeping an eye on the po-
tential side-effects of institutions and regulations in the market for medical care. This delicate
task requires a thorough understanding of the motives and behaviors of physicians and patients
and of the interaction between the two.

This doctoral thesis investigates the interactions between physicians and their patients in the
medical decision-making process. Important topics include physicians’ preferences for patient
benefit and financial profit, the role of patients’ levels of information in their interactions with
physicians, the effects of prospective payment systems on the provision of care and the effects
of public health promotion programs on the demand for preventive care.

In the first part, I discuss different models of physician and patient behavior and compare
them with the empirical literature. Each of the theoretical models is visualized through an
influence diagram representing the medical decision-making process (figure 1.1). In an influence
diagram, rectangular nodes designate decisions, elliptical nodes contain information and rounded
rectangles show outcomes. Medical decision making can be seen as a two-fold process in which
the patient makes a decision to seek care, and the treatment decisions are made in an interaction
between the physician and the patient (Hay and Leahy, 1982; Deb and Trivedi, 2002; Mullahy,
1998). The patient’s decision to seek care depends on information about his health state H,
while the treatment decision is based on information about the patient’s health state H, the
medical benefits of medical interventions B(q) and the costs of care ¢(q). The patient’s influence
on the treatment decision is determined by the patient’s level of information about health and
medical care and the physician’s power to set quantities and prices. The results of the physician-
patient interaction are the use of medical care ¢ at a price p and the utilities that physicians
and patients derive from this trade.

In parts II to IV, I present three essays addressing the determinants and outcomes of the
physician-patient interaction (figure 1.1). The first study evaluates whether marginal revenue
per inpatient day in inpatient psychiatric hospitals affects physicians’ decisions about length of
stay. This study provides novel insights into the potentially conflicting objectives of physicians
and has important policy implications. The significant effect of marginal revenue on length

of stay indicates that psychiatrists have not only their patients’ best interests but also the
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financial profits of their hospital in mind when they make decisions about length of stay. At a
time when Switzerland is implementing a prospective payment system for inpatient psychiatry,
this study shows that prospective payment systems can reduce the average length of stay in
inpatient psychiatry. The second study investigates the effects of consumer information on the
number of outpatient physician visits by Swiss residents. The two-part regression model allows
me to disentangle the effects of consumer information on the patient’s propensity to seek care
and the effects on decision making during the physician-patient interaction. The regression
analysis does not show significant effects of consumer information on the patient’s decision
to seek care or on the number of outpatient physician visits among those who have visited a
physician. This result contradicts the hypothesis that physicians induce more demand in their
less-informed patients. The third study evaluates the effects of organized screening programs in
Swiss cantons on the demand for mammography. It shows that organized screening programs
providing health information and free access to mammography have only a modest effect on the
demand for mammography when utilization is already high. This finding can guide political
decisions regarding organized screening programs in Switzerland, which have been the subject

of recent criticism.



2 What makes the market for medical care special?

The market for medical care departs from a number of principles under which market mecha-
nisms maximize welfare. In his classic article, Arrow (1963) noted that asymmetric information,
uncertainty, limited competition, externalities and strong roles of non-market institutions limit
the efficiency of market mechanisms in the health care sector. Although many everyday goods

share some of these characteristics, only few combine as many of them as medical care.

2.1 Asymmetric information

The most important characteristic of health care markets is that information is distributed
asymmetrically between consumers and providers of medical care. Consumers are generally not
well informed about health or health care, and they depend on the expertise of physicians,
who act as their agents. Although people are often aware of their symptoms, it is virtually
impossible for them to make a diagnosis or choose the most effective treatment. Even if patients
participate in the decision-making process, many medical interventions can only be performed
by clinical experts. Inefficiencies arise when physicians pursue several objectives and act in their

own interests at the expense of patients and payers.

2.2  Uncertainty

Inefficiency due to information asymmetry is not the consequence of the unequal distribution
of the information per se but of the non-marketability of this information due to uncertainty
(Arrow, 1963). Uncertainty in the market for medical care arises from the acute and probabilistic
nature of health events and from the heterogeneity of patients’ preferences and responses to
treatment.

Health events are probabilistic because the need for medical care is irregular and cannot be
planned. Most acute health events are rare and occur randomly. In cases of acute health shocks,
the information possessed by physicians is non-tradable because such events require immediate
treatment and leave the patient no time to collect information. The probabilistic nature of
health and medical care also reduces the value of acquiring medical information ex ante because
mere statistical information does not tell the patient anything about his own chance of getting
sick or benefiting from a treatment. Especially when a health event is rare, the patient has few

opportunities to learn his location on the probability distribution and which treatment suits him



best. Both ex ante and ex post uncertainty reduce the value of medical information because,
even after a treatment episode, the patient can never be sure about the extent to which the
therapy was actually responsible for the results or whether the physician made a sufficient effort

(Darby and Karni, 1973; Emons, 1997; Sloan, 2001; Demange and Geoffard, 2006).

2.3 Limited competition

The market for medical services is far from perfectly competitive because medical care is a highly
differentiated good, providers face strong barriers to entry and exit, and the market is highly
regulated.

Medical care is a differentiated good because patients have different needs; physicians differ
in various characteristics, such as location, specialty, skills and personality; and the quality
of medical care depends on the personal relationships between patients and their physicians
(Léger and Strumpf, 2014). A physician with an established relationship is more familiar with
the patient’s physical condition, preferences and treatment response and has a better chance
of making a correct diagnosis and choosing the best treatment. The comparison of physicians
involves considerable costs. On the one hand, the patient needs to find a new physician, travel
there and build trust, on the other hand, the physician needs to learn the medical history and
preferences of the patient. Because of these search and switching costs, many patients prefer
to stay with a physician they do not like rather than visit a new one they do not know (Pauly
and Satterthwaite, 1981). The provision of objective information, e.g. through ratings on the
internet, does not necessarily reduce the search costs because medical care is often tailored for
each individual case and patients are uncertain whether a physician who is good for others will
also be good for them.

Barriers to entry and exit in the market for medical care can stem from regulatory re-
strictions, high investments and positive returns to scale. Regulatory restrictions include re-
quirements for admission to medical school as well as licensing and practice regulations. The
investments required to enter the market include financial capital and knowledge acquired in
medical school and as learning-by-doing (Dafny, 2003a; Gaynor et al., 2005). Positive returns to
scale can be the consequence of a positive relationship between volume and quality (Preyra and
Pink, 2006) or a negative relationship between volume and costs (Physician Payment Review
Commission, 1992; Escarce and Pauly, 1998).

Regulations that directly limit competition among providers include licensing restrictions,



price regulations and regulations of the modalities of reimbursement by third-party payers. The
effects of these non-market institutions are discussed in section 2.5 below. Licensing restrictions
are often established with the aim of guaranteeing high-quality care and avoiding an oversupply
of physicians associated with excessive health care expenditures. However, licensing also protects
physicians from competition by other providers, especially by non-physicians, which can lead to

monopolistic physician behavior (section 3.3).

2.4 Externalities

Many medical activities affect people who are not involved in the transactions. The prevention
or cure of communicable diseases, for instance, not only benefits the patients themselves but
also prevents others from becoming infected. Similarly, the conscious use of antibiotics prevents
the development of resistant microorganisms. Another externality originates from rivalry in
consumption in countries with fixed health care budget wherein the use of medical care by an
individual necessarily reduces the capacity available for others. This competition for limited
resources can be observed especially well in services with waiting lists, as each patient on the
list extends the waiting time of those who are added later. A less apparent externality is the
disutility that people experience because others suffer or die because they have limited access
to care (Donaldson and Gerard, 1993; Lindsay, 1969; Pauly, 1978). This externality is probably
the main reason why most developed countries introduced institutions to guarantee universal
health coverage for their populations. The establishment of a social health insurance system,
however, creates another externality because the costs of medical services are partly borne by
all other insurees, which might lead to the over-use of medical care by patients (Pauly, 1968).
Overall, we can conclude that medical services cause manifold externalities and are thus not

consumed efficiently in unregulated markets.

2.5 Non-market institutions

The non-marketability of the physicians’ superior information and the externalities associated
with the consumption of medical care have motivated the establishment of various non-market
institutions to bridge the optimality gap. According to Arrow (1963), the observed behavior of
physicians and patients in modern health care systems is less the consequence of market im-
perfections, such as asymmetric information, limited competition and externalities, than of the

incentives established by non-market institutions mitigating these market imperfections. Profes-



sional organizations, payer organizations and government bodies regulate the health insurance
system, issue licensing restrictions, establish professional codes and control prices.

The social health insurance system is certainly the most important non-market institution
in modern health care systems. Social health insurance systems not only pool risk but also place
physicians in the role of double agents of patients and payers (Blomqvist, 1991). First, physicians
make treatment decisions for their ill-informed patients who wish to receive the care with the
highest net medical benefit. Because patients tend to over-use medical services when they are
insulated from the costs, payers expect physicians to consider the costs of care. To comply with
payers’ objectives, however, physicians also need to act as agents against demand-side moral
hazard.

Licensing restrictions and ethical codes are intended to ensure that only physicians with
sufficient quality standards operate in the medical market. Unfortunately, regulating the supply
of physicians can also lead to higher prices and lower quality, as the incumbents are protected
from competition. The prices of medical services are thus often controlled by payer organizations
and government agencies to mitigate the providers’ market power. To guarantee the provision
of medical care to the population, however, administratively set prices must not be smaller than
the marginal costs, which can lead to excessive average profits and limited incentives to reduce
costs. Even under administratively set prices, providers can exercise market power through
quantity setting; thus, most payer organizations or social health insurance systems regulate the
quantities of care by limiting the coverage of services or by implementing prospective payment
systems. In effect, physicians who operate in a highly regulated market can only alter their

unobservable effort, which can impair the quality of care.

2.6 Discussion

Many would argue that medical care is special because health is a matter of life and death
and is thus priceless. From this view, many people conclude that resources to restore health
should not be limited, that it is unethical to deny medical care to anybody who is sick and
that market mechanisms are not appropriate to guide the allocation of resources. Many of the
modern institutions and attitudes that guide health policy and medical decision making originate
from this line of thinking. This reasoning, however, is subject to several fundamental errors.
The fact that the risk of dying is an important aspect of individual decisions is not unique

to health and medical care. The job market, leisure activities and consumer decisions often



involve a valuation of mortality risks, and markets seem to be decently efficient in these areas.
In addition, the limitation of available resources is hardly anywhere as obvious as in health
because a lifetime is finite, and the affordability of health care has become an issue in many
Western health care systems. Health is not priceless, but its production entails considerable
opportunity costs.

The differences between medical care and dangerous jobs, risky sports activities and cars
with seatbelts is that the consumers of medical care are much less informed than the providers,
the need for care is probabilistic, and it is provided in imperfectly competitive markets, causes
externalities and is highly regulated. Other goods often share some of the characteristics of
medical care, but they rarely completely coincide. In the face of these particularities, the
efficiency of market mechanisms can be called into question. As Arrow (1963) wrote, "it is the
general social consensus, clearly, that the laissez-faire solution for medicine is intolerable." This
phrase has often been interpreted as a statement against market-based solutions in the health
care sector. However, he stated clearly that the question of the efficient design of the health care
system was beyond the scope of his article. Since Arrow’s (1963) classic article, health economics
has been concerned with the efficient design of non-market institutions in health care. Because
asymmetric information and limited competition place physicians in a superior role vis-a-vis

their patients, a strong focus was on the supply side.



3 Theories of physician behavior

Because physicians exert a strong influence on the utilization of medical care, an informed dis-
cussion of social welfare in the health care sector should be based on a well-grounded theoretical
framework in which physician behavior can be analyzed. Useful theories of physician behavior
should describe the physicians’ motives as well as the manner in which they exercise market
power. In this section, I discuss the four most important theories of physician behavior: the
neoclassical model of perfectly competitive markets, the target-income hypothesis, the model
of monopolistic competition under full and symmetric information and the model of imperfect
agency under asymmetric information. In section 5, I compare the models’ predictions with the
empirical evidence on the effects of exogenous changes in reimbursement policies, competition
and consumer information (table 1.1). Reimbursement policies include health insurance plans'
that insulate patients from the costs of care, administratively set prices and prospective pay-
ment systems. Competition is conceptualized by physician-to-population ratios and measures of
hospital market concentration. Consumer information includes general knowledge about health

and health care as well as quality information about health care providers.

"Most health insurance plans include some type of patient cost-sharing mechanism. Patients can contribute to
the direct medical costs through deductibles, copayments and coinsurance rates. A deductible is a fixed amount
of direct medical costs per period that the patient has to pay himself before health insurance starts paying for
medical care. Copayments are fixed fees per service or treatment episode, which the patient has to pay regardless
of the actual costs of the service. Coinsurance rates determine the fixed percentage of all direct medical costs
that the patient has to pay.

Table 1.1: Comparison of model results

neoclassical  target-income monopolistic imperfect
model hypothesis competition agency
outcomes
equilibrium price p* n.a. p>p* n.a.
equilibrium quantity q* n.a. Q>q*, qsSqPet q>qP¥>q*
price discrimination no (yes) yes n.a.

correlation between changes in market conditions and outcomes

establishment of health insurance — q + 0 + +
establishment of health insurance — p + 0 + n.a.
prospective payment reform — q 0 0 - (-)
fee increase — q + - - ambiguous
more intensive competition — q + + q — gpet +
more intensive competition — p - n.a. - n.a.
better consumer information — q n.a. n.a. q — qPet n.a.
better consumer information — p n.a. n.a. - n.a.

Legend: * social optimum, P*! patient’s private optimum, n.a. not applicable, + positive correlation/increase
in the outcome, - negative correlation/decrease in the outcome, 0 zero correlation/no change in the outcome.
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3.1 The neoclassical model of perfectly competitive markets

In the neoclassical model of the health care market, profit-maximizing physicians encounter

perfectly informed patients who maximize their private utility. If health and health care are

subject to diminishing marginal utility, the physician’s profit maximization is constrained by a

downward sloping demand curve (Santerre and Neun, 2009). The assumption that patients are

perfectly informed about their health and the medical benefits of care implies that physicians

only reveal their costs and leave all treatment decisions to the patients (figure 1.2). If an infinite

number of physicians compete for patients, prices equal marginal costs, physicians make no

excess profits, and social welfare is maximized.

c(q)

Treatment costs
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!
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!
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.

Medical service use
*

q

~

Physician profit
m(¢") =0

/

Patient net benefit

NB(q*) = B(¢™) — c(q™)

Figure 1.2: Influence diagram of a physician-patient interaction under perfect competition with
full and symmetric information
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3.1.1 The effects of reimbursement policies

The introduction of full health insurance coverage insulates patients from the costs of care, and
demand becomes perfectly inelastic. With a perfectly inelastic demand curve, the relationship
between quantities and prices is determined by the supply curve, and the introduction of health
insurance thus increases both quantities and prices. From a societal perspective, health insurance
causes a welfare loss because the marginal costs of medical care in the market equilibrium exceed
the marginal medical benefits to the patient.

In a competitive market with perfectly informed agents, prices are market clearing mech-
anisms, and the regulation of prices causes a welfare loss. If patients pay for medical care
themselves, price regulations away from the equilibrium price lead to a reduction in the traded
quantity of care, which is determined by the shorter market side. The correlation between fees
and quantities can thus be positive or negative depending on whether the fee is below or above
the equilibrium price. In the presence of a third-party payer, the quantities are determined by
the supply curve, and the neoclassical model predicts a positive relationship between fees and
quantities as long as the quantity is lower than the patient’s medical optimum.?

A cost-neutral change from a fee-for-service to a prospective payment system3 reduces the
marginal revenue per unit of care but leaves total revenue per encounter unaffected. From
a physician’s perspective, the profit maximum lies at the minimum quantity of care required
to earn the prospective payment. If physicians compete for patients, however, they have to
provide as many services as the prospective payment allows to satisfy their patients. Under the
assumption that physicians in a perfectly competitive market make zero profits under either
reimbursement system, a change from fee-for-service to prospective payment does not affect the

quantity of care.

3.1.2 The effects of competition

In the neoclassical model, an increase in physician density decreases the quantity per physician

and, thus, the marginal costs of production. A reduction in the marginal costs of care can be

2The neoclassical model treats payers as passive parties who have no influence on the utilization of medical
care. In reality, payer organizations do exert control over costs and often limit the reimbursable quantities of care
when prices are administratively set.

3 A tariff system is prospective if the payment is made for an episode of care regardless of the actual quantities
of services provided during this episode. In inpatient care, the term prospective payment is generally used for per
case payment systems that do not adjust the revenues per inpatient case for the actual number of days a patient
spends in the hospital. A per diem rate can also be referred to as prospective because the revenue per inpatient
day is not adjusted for the number of services provided per day. In outpatient care, prospective payment systems
are typically annual lump sum payments per patient (capitation) to a managed care organization.
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represented by a downward shift of the supply curve increasing the aggregate utilization of care
through a price effect. The neoclassical model thus predicts a negative correlation between the
physician-to-population ratio in a market and prices and a positive correlation between the ratio

and quantity of care.

3.1.3 The effects of consumer information

In the neoclassical model, consumers are perfectly informed about their health stock and the
marginal benefit of health care. This implies that patients always know how medical care affects
their utility and only need to shop for the best offer (figure 1.2). In such a patient-physician
interaction, the physician’s position is simply "this is the price of my services, how many do you
want?" (McGuire, 2000). Additional information affects the decisions made under perfect and

symmetric information only by reducing random errors.

3.1.4 Discussion

The neoclassical model is one of the simplest applications of standard economic theory to the
market for medical care. It assumes profit-maximizing physicians, rational and perfectly in-
formed patients and perfect competition among physicians. The model makes four fundamental
predictions that stand as warnings about the potential inefficiencies arising from government
interventions. First, health insurance increases demand and, thus, quantities and prices beyond
the efficient level. Second, the correlation between administratively set fees and quantities is
positive when patients have health insurance. Third, competition decreases the quantity of care
per provider, reduces prices and increases aggregate utilization of care. Fourth, prospective
payment systems do not affect the provision of care.

A common critique of the neoclassical model is that the underlying assumptions are un-
realistic as physicians do care about their patients’ welfare, patients possess less information
and expertise than their physicians and competition among physicians is not perfect. Indeed,
the model has been confronted with a large body of conflicting real-world experience. Many
providers of medical care, particularly hospitals, operate on a not-for-profit basis, and the avail-
able evidence seems to confirm that physicians care about their patients’ welfare (McGuire,
2011; Ellis and McGuire, 1986; Newhouse, 1970b; Frank and Lave, 1989; Dranove and White,
1994; Norton et al., 2002). Before the advent of administratively set fees, the market prices of

medical services were often higher in areas with higher physician density (Fuchs, 1978; Feldstein,
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1970; Newhouse, 1970a; Fuchs and Kramer, 1973; Evans, 1974), and administratively set fees in
the presence of health insurance seemed to be negatively correlated with the number of services
per encounter (Rice, 1983) and per physician (section 5.3). In contrast to the model prediction,
prospective payment systems appear to be effective in reducing the provision of care (section
5.2), and the observation that physicians do price discriminate when prices are free can also be
regarded as counter-evidence of a perfectly competitive market (Kessel, 1958). Empirical find-
ings of significant effects of supply-side factors on the treatment decision show that physicians
exercise market power in a way that is inaccessible to firms in perfectly competitive markets
(Gaynor and Gertler, 1995; Wong, 1996).

Although most health economists agree that simple neoclassical models of perfectly compet-
itive health care markets do not accurately describe provider behavior, there is no consensus on
a universal model of physician behavior (McGuire, 2000). In the following, I discuss three al-
ternative models: target-income seeking, monopolistic competition and imperfect agency under

asymmetric information.

3.2 The target-income hypothesis

The idea that physicians try to earn a target annual income was an attempt to explain higher
prices with higher physician density or the rising supply of services after a decrease in admin-
istered fees in the presence of health insurance. A physician’s annual income depends on the
number of encounters e, the quantity of care provided per encounter g, the price per unit of care
p and the marginal costs of care c. The marginal costs ¢ can also be seen as an indicator of the

physician’s effort to produce good quality.

T =eq(p—rc) (1)

If physicians try to achieve a fixed income T, they can compensate for negative income
shocks by increasing the number of encounters e, raising prices p, increasing the number of
services per encounter g or reducing the marginal costs ¢. At a given level of e and ¢, the
target-income hypothesis implies a negative relationship between the price and the quantity of

care per encounter (figure 1.3).
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Figure 1.3: Price-quantity bundles chosen by target-income seeking physicians

3.2.1 The effects of reimbursement policies

Because the target-income hypothesis neglects the role of the patient in the medical decision-
making process it does not predict how health insurance and demand-side cost sharing affect the
market equilibrium. A reduction in administratively set fees, however, can lead to an increase in
the number of encounters e or services g, or it can lead to impaired quality of care because the
physician reduces marginal costs c. Holding the number of encounters constant, the elasticities
of ¢ with respect to the profit margin p — ¢ and of ¢ with respect to the fee p are both —1
(McGuire, 2000). The target-income hypothesis thus suggests that price controls are ineffective
measures to control health care expenditures and that policy makers should instead control the
number of physicians.

With a prospective payment system, the physician’s revenue R is independent of the pre-
scribed quantity of care. If a prospective payment reform leaves total revenue per encounter
unchanged, it should not alter the provision of care by target-income seekers. A change in the
prospective payment rate R, however, is positively correlated with the annual number of ser-
vices per physician or the marginal costs of care. An increase in the payment rate can thus
increase the quantity or the quality of care. A prospective payment system is therefore suitable

for controlling the provision of care by target-income seekers and the associated health care
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expenditures.

3.2.2 The effects of competition

An increase in the provider density in the market of a medical practice decreases the number of
encounters per provider and thus causes a negative income shock to which target-income seekers
can react by increasing the prices p and the number of services per encounter g or by decreasing

the marginal costs of care c.

3.2.3 The effects of consumer information

The target-income hypothesis is based on the assumption that physicians are not restricted by
demand and can recommend any bundle of quantity, quality and price to the patient. Therefore,
the patient’s level of information does not necessarily affect the treatment decisions made during
a consultation. The only manner in which patients can influence the provision of care by target-
income seekers is to switch physicians. This type of consumer behavior is considered in the

model of monopolistic competition presented in section 3.3.

3.2.4 Discussion

The target-income hypothesis assumes that physicians try to earn a certain target income and
compensate income losses from exogenous changes in market conditions by altering the quantity,
quality or prices of medical care. If physicians behave like target-income seekers, fees and
quantities are negatively correlated, and competition increases the provision of care or decreases
the quality of care. In a fee-for-service payment system, fee controls are ineffective cost control
measures, while prospective payments can be used to control the quantities and costs of care.
Before the introduction of administratively set fees, the target-income hypothesis was used
to explain higher prices with higher physician density by assuming that physicians compensate
for income losses due to increased competition by increasing their prices. The hypothesis that
physicians reduce prices when they face less competition was seen as noble self-restraint in
exploiting monopoly power — as long as a certain target income could be earned (McGuire,
2000). With administratively set prices, however, the target-income hypothesis implies quantity

and quality setting by physicians, which suggests inducement. Physicians who care for their
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patients’ welfare or who follow high ethical standards could limit their responses in favor of
their patients as a form of altruism (Evans, 1974).

The target-income hypothesis has three major limitations. First, it is difficult to explain
why a rational agent would not want to earn extra money under otherwise equal conditions.
Although the incomes of other physicians can serve as a reference, it is not plausible that a
physician who earns more than others would like to earn less. Second, the target-income hy-
pothesis does not describe the physician-patient interaction and does not specify how physicians
exert market power. Theories of provider behavior should consider the source of the physi-
cian’s superiority and describe how physicians and patients interact. Third, the target-income
hypothesis produces ambiguous predictions about physicians’ reactions to changes in market
conditions when they provide more than one service or when they can alter several parameters

simultaneously (McGuire, 2000).

3.3 Monopolistic competition under complete information

Given the unrealistic predictions of the model of perfect competition and the limitations of the
target-income hypothesis, models of physicians as profit-maximizing agents under monopolistic
competition emerged to explain the anomalies observed in the market for health care. The
assumptions of profit maximizing physicians and perfect and symmetric information allow the
analysis of market interactions between supply and demand using standard economic models.
Because preconditions for perfect competition are not fulfilled, physicians are assumed to act as
local monopolies.

Physicians can exert monopoly power because they provide differentiated goods that are
tailored to each patient and because switching physicians takes time or costs money. When
switching physicians is associated with either lower medical benefits or higher monetary costs,
patients are willing to pay a price premium or forgo medical benefits to stay with their current
physician. As a consequence of this monopoly power, physicians can price discriminate across
patients and extract consumer surplus. If physicians know each patient’s willingness to pay,
they can make "take-it-or-leave-it" offers, including a price that is above the patient’s marginal
willingness to pay at the prescribed quantity of care.

The physician-patient interaction under monopolistic competition can be visualized using an
influence diagram (figure 1.4). The solid arrows between the elliptical information nodes for the

patients health state H and the medical benefit of medical care B(q) show that both parties are
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Figure 1.4: Influence diagram of a patient-physician interaction under monopolistic competition
with full and symmetric information

perfectly informed. The patient visits the physician, who then makes a "take-it-or-leave-it" offer
that deviates from the patient’s private optimum. Although the patient knows that this offer is
not in his/her best interests, the patient has to either accept it or see another physician, which
is associated with switching costs cs.

Most textbooks do not formalize the strategic interaction between physicians under monop-
olistic competition, merely graphically showing how patient mobility across physicians shifts the
demand curve that each physician is facing (e.g., Phelps (2014, 186-189), Folland et al. (2004,
65-66), Henderson (2011, 244), Santerre and Neun (2009, 226)). McGuire (2000) extended the
standard model of monopolistic competition and formalized the interaction between physicians.
Let the physician’s profit m be the difference between revenue pq and total costs cq from the
provision of medical care and the patient’s net benefit NB be the difference between medical
benefit B(q) (B’(0) > 0, B”(q) < 0) and the direct medical costs to the patient pg. A rational

patient will compare the net benefit NB from a "take-it-or-leave-it' offer with the net benefit

18



from the next-best offer NB® and visit the physician with the best offer. NB(g) can also com-
prise direct non-medical costs, such as travel expenses and lost production, and in the case of
the next-best provider, the switching costs cs. Because switching physicians is costly, a patient
is willing to forgo medical benefits or pay a price premium to see a familiar physician (Pauly
and Satterthwaite, 1981).

The physician chooses a profit maximizing (p,¢) bundle under the constraint that the net

benefit to the patient NB must be larger than the net benefit of the next-best offer NB°.

max7(p,q) = (p— c)a st. Blg) ~ pq = NB° 3)

The first order conditions of this maximization problem are:

4
G =p—c+AB(@—-p) =0 @

% =B(a) —pg— NB® =0.

The first condition in equation (4) implies that the shadow price A of increasing the patient’s
net benefit (consumer surplus) equals 1, which means that an increase in the net benefit goes
directly into the physician’s profits. Using a value of A = 1, the second first order condition
simplifies to B’(¢q) = ¢, which implies that the physician prescribes the efficient quantity ¢*, where
the patient’s marginal medical benefit equals marginal costs (figure 1.5). The third first order

0
condition suggests that the physician charges a price p = B(q)fNB

corresponding to the average
excess benefit per unit of care compared to the net benefit of the next-best provider. Because
each physician extracts the entire excess net benefit compared to the next-best physician, the
patient experiences the same net benefit with all physicians. In figure 1.5, the net benefit
is represented by the light shaded triangle minus the dark shaded triangle representing the
consumer surplus lost because of the price premium.

If physicians can choose not only the price but also the quality and, thus, the marginal costs

of care, the "take-it-or-leave-it" offer depends on the price and quality elasticities of demand.

When patients are relatively price insensitive and quality sensitive, physicians offer excessively

19



marginal benefit,
price, cost

NB

*

q

Figure 1.5: "Take-it-or-leave-it" offer by a monopolistic physician

high quality; however, when patients are price sensitive but not quality sensitive, physicians
provide excessively low quality (Dranove and Satterthwaite, 1992, 2000).
3.3.1 The effects of reimbursement policies

In the presence of a third-party payer, the patient bears only a proportion v € [0,1) (the
coinsurance rate) of the direct medical costs. At the same time, the third-party payer will
exercise control over prices, and physicians set quantities but not prices. The maximization
problem of a monopolistic physician in the presence of a third-party payer takes the following

form (McGuire, 2000).

max m(q) =pq— cqs.t. B(q) —ypq > aNB°

The first order conditions of this maximization problem are:

% =D—ctAB(g)—7p)=0

9 = B(q) — vpq — NB® = 0.
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Figure 1.6: "Take-it-or-leave-it" offer by a monopolistic physician in the presence of a third-party
payer and administratively set prices

The first condition in equation (6) shows that the marginal medical benefit at the prescribed
quantity B'(¢) = w, and thus, the quantity of care depends on the coinsurance rate. The
positive correlation between the coinsurance rate v and the marginal medical benefit implies a
negative correlation between the coinsurance rate and the prescribed quantity. This solution
shows that the physician will prescribe more care to patients with health insurance than to
patients who bear the full costs of care. If the price the patient has to pay ~yp is smaller than
marginal costs, the quantity included in the "take-it-or-leave-it" offer made to a patient with
health insurance will be larger than the efficient quantity of care ¢* but may be larger or smaller
than the patient’s private optimum (figure 1.6). The second condition in equation (6) shows

how a physician is expected to react to exogenous changes in fees by the third-party payer.

B(q)—NB°

- is negatively correlated with prices as long as NB® is

The prescribed quantity ¢ =
independent of these prices. This solution implies that the physician will compensate for income
losses from price cuts by increasing the supply of services. Ma and Mcguire (2002) show that
the negative relationship between the administered prices and the supply of services can also
hold when all suppliers are affected by the price change. The model of monopolistic competition
can therefore explain an increase in the supply of services after a decrease in prices, as observed

by Rice (1983).

The introduction of a prospective payment system reduces the prescription of services to-
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wards the efficient quantity of care because marginal profit per unit of care becomes negative.
Each unit of care increases costs but not revenues; however, a profit-maximizing physician will
still provide a positive amount of care to prevent the patient from choosing another physi-
cian. More importantly, a prospective payment system can establish incentives to make a
non-contractable effort for higher quality to attract patients (Dranove and Satterthwaite, 1992,

2000).

3.3.2 The effects of competition

In a model of monopolistic competition, a change in physician density affects the physicians’s
treatment decisions through the net benefit the patient receives from the next-best provider
NB?. A higher physician density could go along with shorter travel distances and lower search
costs, which reduces the direct non-medical costs of visiting another physician (Rochaix, 1989).
When patients can plausibly threaten to seek care elsewhere, competition is expected to limit
the providers’ ability to make "take it or leave it" offers and to establish appropriate incentives
to satisfy the needs of patients (Allard et al., 2009; Léger and Strumpf, 2014). In general, this
implies that prices decrease and that the quantity approaches the efficient quantity of care.
Nevertheless, Pauly and Satterthwaite (1981) argue that a higher number of physicians makes
it more difficult to choose an alternative provider and that physicians can thus charge higher

prices when more competitors are in the market.

3.3.3 The effects of consumer information

Because physicians want to prevent their patients from seeing another physician, they might
offer more beneficial packages to their better-informed consumers if these can switch physicians
more easily. Better-informed patients might have lower switching costs because they know more
alternative physicians, can assess the benefit of different offers more accurately or have fewer
difficulties in establishing a relationship with a new physician (Pauly and Satterthwaite, 1981).
Dranove and Satterthwaite (1992) note that the patients’ ability to observe prices or quality
alone can also reduce patient welfare under monopolistic competition. The reason for such a
perverse effect may be that physicians excessively reduce quality when patients mainly compare
prices and excessively increase prices when patients mainly observe quality. As a consequence,
consumer information only improves welfare if precision in the assessments of prices and quality

both improve.
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3.3.4 Discussion

Models of monopolistic competition assume that physicians can act as local monopolies because
they provide differentiated goods and because switching physicians is costly for patients. If
physicians know their patients’ willingness to pay, they can extract consumer surplus by making
"take-it-or-leave-it" offers, including a price above the marginal willingness to pay. Patients are
left with the decision to accept the offer or to search for a new physician.

Under monopolistic competition, health insurance increases the quantity of care, fees are
negatively correlated with quantities, and prospective payment systems decrease the provision of
care. Competition makes switching physicians less costly for patients and thus forces physicians
to comply with their patients’ needs. As a consequence, the model of monopolistic competition
predicts lower prices and quantities that are closer to the patients’ private optimum in areas
with higher physician density. If physicians are restricted by their patients’ threats to seek care
elsewhere, they treat better-informed patients better because they can switch physicians more
easily.

Much empirical evidence is consistent with monopolistic competition. Both the negative
correlation between fees and quantities (Rice, 1983) and the observation of price discrimination
(Kessel, 1958; Masson and Wu, 1974) are in line with the predictions of the model. The no-
tion that physicians exert market power seems even more plausible considering the evidence of
negative volume-cost relationships, which can reinforce natural monopolies (Physician Payment
Review Commission, 1992; Escarce and Pauly, 1998). Because monopolistic physicians operate
on the elastic portion of the demand curve, the model can also be used to explain findings of a
negative relationship between revenues and factor input prices (Wong, 1996).

Although the model of monopolistic competition is based on less restrictive assumptions
than the model of perfect competition and is in line with a large body of empirical evidence, it
also has shortcomings. The physician-patient relationship is reduced to a strategic interaction
concerning a "take-it-or-leave-it" offer, and the patients’ role in the medical decision-making
process is neglected. Further, it is unlikely that physicians know each patient’s willingness to
pay, which is a prerequisite for their ability to extract consumer surplus. The evidence of higher
prices or higher quantities per physician in areas with higher physician density conflicts with the
idea that competition leads to lower prices and less over-treatment (Fuchs, 1978; Dranove and
White, 1994). In addition, the assumption that patients are perfectly informed about health

and medical care and that they can observe the physician’s effort has been questioned ever since
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Arrow’s 1963 seminal article. The unequal distribution of non-marketable information between

patients and physicians will thus be addressed in the next section.

3.4 Physician agency under asymmetric information

Agency theory describes the interaction between two parties: the principal and the agent. The
principal lacks the skills and the knowledge to perform a certain task and authorizes an agent to
act on his/her behalf. Inefficiencies arise when the two parties have different interests, and the
agent possesses more information than the principal (Ross, 1973). This information advantage
can take two forms: hidden knowledge and hidden action (Arrow, 1984). Hidden knowledge refers
to a situation in which the agent has information that the principal does not. The agent can
use this information to make decisions on behalf of the principal, but the principal cannot verify
whether the information has been used in his/her best interests. The hidden action problem
occurs when the agent’s costly effort to produce high quality is unobserved by the principal. In
this case, the agent is expected to exert less effort than the principal would like.

The physician-patient interaction is an obvious case of an agency relationship. Patients do
not know which treatments they need, nor do they have the authority and skills to conduct
them. With the physician as the key decision maker, treatment decisions largely depend upon
the physician’s motives. Many studies provide evidence that medical treatment decisions are
guided not only by the medical objectives but also by the financial motives of providers (McGuire,
2011; Ellis and McGuire, 1986; Newhouse, 1970b; Frank and Lave, 1989; Dranove and White,
1994). However, the view of the physician as a pure profit maximizer has often been questioned
on the grounds that it neglects other aspects influencing the physician-patient interaction and
contrasts sharply with the moral ethics of the medical profession (Mooney and Ryan, 1993;
Chalkley and Malcomson, 1998; Kessel, 1958; Arrow, 1963; Feldstein, 1970). The terms "perfect
agency"' and "imperfect agency" have thus been introduced to describe the degree to which the
patient’s benefit matters to the physician. A simple strategy to model departure from the profit
maximization approach is to include the patient’s benefit into the physician’s objective function
(Ellis and McGuire, 1986, 1990; Choné and Ma, 2011).

The physician-patient interaction under asymmetric information can be displayed in an in-
fluence diagram (figure 1.7). The dashed arrow between the health information ellipse and the
patient’s decision to seek care indicates that the patient only has limited information about

his/her health state. This information may include the symptoms for which the patient sees
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Figure 1.7: Influence diagram of a patient-physician interaction with asymmetric information
and uncertainty

the physician but not the underlying health problem. The physician, however, is supposed to
have full information about the patient’s health state H and the benefits of medical care B(q).
Because the patient is poorly informed, medical care is determined by the physician with no
patient involvement. The result of the prescribed medical treatment is the patient’s net benefit
N B(q) and the physician’s utility from both the financial profits 7 (g, p) and the patient’s net
benefit from the treatment NB(q).

A formal model of the provision of medical care by imperfect agents under asymmetric in-
formation can be derived from the model developed by Ellis and McGuire (1990). Let 7(q) be
the physician’s profits (revenue minus costs) and N B(q) be the net medical benefits (medical
benefits minus health care expenditures) to the patient. Physicians, who are imperfect agents
of their patients, have preferences over their patients’ net medical benefits and their own finan-
cial profits. The physician maximizes utility U(q) by setting the quantity of care g under the

constraint of non-negative profits. The marginal utilities of financial profits %—Z and net medical
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Figure 1.8: Imperfect agency under asymmetric information in a fee-for-service payment system

benefits % are assumed to be strictly positive but diminishing in ¢ (aa—:Q < 0; %;2 < 0).

max U(q) = V(n(q), NB(q)) s.t. m(q) >0 (7)

The financial profit per encounter 7(q) is the difference between the physician’s revenue pq

and cost cq.

m(q) = (p—)q (8)

The net medical benefit to the patient NB(q) is defined as the difference between the medical
benefits B(q) and direct medical costs pg to the patient. Medical benefits are assumed to be
increasing in the quantity of care (B’(q) > 0), but at a diminishing rate (B”(q) < 0). The second
derivative is negative because of the diminishing marginal utility of health and the diminishing
marginal returns to medical care. If over-treatment can also be medically harmful, the medical
benefit B(q) exhibits an inverse u-shape with a maximum defined as the medical optimum (figure
1.8). The simplest representation of such a relationship between medical benefits and medical
care is a quadratic function with slope parameters a and b. In the presence of a third-party
payer, the contribution of the treatment costs to the patient’s net benefit NB(q) depends on the

coinsurance rate -y.

(9)

NB(q) = aq — bg*> — ypq

26



The socially efficient amount of care ¢* is reached when the marginal medical benefits a — 2bq

equal the marginal costs of care ¢ (figure 1.8).

q = (10)

Patients would like to be treated until their net benefit is maximized, and physicians who are
perfect agents of their patients (U(q) = V(NB(q))) will comply with this objective. If patients
bear the full costs of care, their private objective function reflects a social welfare function. If
the price that patients pay p is smaller than the marginal costs of care ¢, the patients would
like to consume more care than is socially efficient (¢?* > ¢*) because they are insulated from

some portion of the costs (figure 1.8).

>qtifyp<ec (11)

Because physicians only operate in the market if total profits are non-negative, administra-
tively set fees must be larger than the marginal costs to guarantee the provision of care to the
population. With fees above marginal costs and strictly positive marginal utility from financial
profits and medical benefits, the physician’s optimality condition requires a negative marginal
net patient benefit (equation (12)). A negative marginal net benefit implies that the physician
provides more care than the patient would like. The incentive to over-treat patients can be
illustrated by a situation wherein the physician treats the patient up to the patient’s private
optimum and then decides whether to increase the quantity by a marginal unit. If the patient’s
private optimum marginal net benefit is zero while marginal profits are still positive, the physi-
cian has an incentive to increase the quantity. According to this model, an imperfect agent

provides the quantity ¢?"*, which is larger than the social optimum and the patient’s private
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optimum (figure 1.8).
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3.4.1 The effects of reimbursement policies

Health insurance increases the provision of care by an imperfect agent because the patient
with health insurance wants to consume more, and a physician who acts in the patient’s best
interests would comply with this demand. In the absence of a third-party payer, agency models
make ambiguous predictions about the provided quantity-price bundles because a completely
uninformed consumer would accept any treatment and believe that the price is appropriate.
Agency models are thus more suitable for describing quantity-setting behavior when fees are
administratively set. However, the model’s predictions about the effects of price control policies
are ambiguous because a fee change affects the patient’s net benefit and the physician’s financial
profit in the opposite direction and because it affects the physician through an income effect
and a substitution effect (equation (13)). In the literature, the income and substitution effects
are mostly discussed from the perspective of pure profit maximization (U(q) = V(w(q))) or a
zero coinsurance rate (y = 0). For a pure profit maximizer, or for fully insured patients, an

increase in a fee causes a positive income shock, reducing the marginal utility of profit (income

effect: gjgp < 0), but also makes earning profits from this service more productive (substitution
effect: % > 0). From the perspective of a perfect agent with self-paying patients, however,

an increase in a fee causes a negative shock to the patient’s net benefit, increasing marginal

physician utility from net benefits (income effect: % > 0) but also reducing the patient’s

marginal net benefits from using medical care (substitution effect: %ngf < 0). The reaction

of an imperfect agent to changes in fees depends on the strength of the physician’s preferences
for financial profits and patients’ net benefits, the coinsurance rate, and the strength of the
income and substitution effects. Without further assumptions about the functional form of the

physician’s utility function, the imperfect agency model only provides ambiguous predictions
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about the net effect of a fee change.
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A change from a fee-for-service to a prospective payment system with a per episode payment
R disconnects physician revenues and patient expenditures from the provided quantity of care
per episode.

mT=R—cq (14)

NB = aq — 2b¢> — 4R (15)

A prospective payment reform may affect the provider by decreasing the marginal revenue per
unit of care (a marginal price effect) or by altering the total revenue per episode or, equivalently,
the average revenue per unit of care (an average price effect). Imperfect agents react to changes
in marginal revenue because they have preferences for financial profits, and they react to average
revenue because they have preferences for medical benefits and use the available resources to
maximize quality of care (Ellis and McGuire, 1986, 1990; McGuire, 2011). A payment reform
leaving total revenue per episode of care unchanged should only produce a marginal price effect.

However, even model predictions about the effects of a cost-neutral, prospective payment
reform that only changes marginal prices are ambiguous because it affects patients and physicians
in opposite ways. After the introduction of a prospective payment system, the physician’s
marginal financial profit becomes negative, but the self-paying patient’s marginal net benefit
increases. The effect of prospective payment reform on the quantity of care thus depends on
the strength of the physician’s preferences for patients’ net benefits. A physician with strong
preferences for financial profits will reduce the quantity of care compared to a fee-for-service
payment system. A physician with strong preferences for patient benefits will increase the
quantity of care because the patients want to consume more when an extra unit of care does

not increase costs.
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3.4.2 The effects of competition

An agency model predicts that an increase in physician density leads to an increase in the
provision of care per episode. From a provider perspective, an increase in physician density
causes a negative income shock and increases the marginal utility of profit (i.e., a unit increase
in profit increases utility by more when the total profit is low and the marginal utility of profit
is high) while leaving the marginal products of profit and medical benefit (i.e., the increase in
profit and medical benefit per unit of care) unaffected. A utility-maximizing physician will thus
increase the quantity of care per episode of care in response to a loss in market share.

U _ o,
0qOm  On? P

— ) <0 (17)

3.4.3 The effects of consumer information

Pure agency models imply that patients make only the decision to seek care, leaving all treat-
ment decisions to the physician. The patient’s level of information thus does not affect medical

decisions, only the decision to seek care.*

One way through which consumer information can
improve welfare in a pure agency model is through the reduction of random errors by physi-
cians who can assess their better-informed patients’ net benefits more accurately because these

patients can communicate their health state and preferences more effectively.

3.4.4 Discussion

The model of physicians as imperfect agents of their patients with preferences for both financial
profits and their patients’ net benefits assumes that all medical decisions are made solely by

physicians, that is, without patient involvement. The model departs from the rather unrealistic

4Because the decision to seek care is an expression of demand, the effect of consumer information on health
care demand will be discussed in section 4.
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assumption of physicians as pure profit maximizers and accounts for asymmetric information
between physicians and their patients.

The model predicts that patients are over-treated under fee-for-service reimbursement and
that both health insurance and competition increase the provision of care. Agency models
can thus explain the observed positive correlation between physician density and average per
capita utilization in a market (Fuchs, 1978). The predicted effects of fee changes are ambiguous
because fee changes affect physicians and patients in opposite ways and can have both income
and substitution effects.

An important hypothesis that originates from agency models is that prospective payment
reforms can affect physicians with preferences for financial profits by altering the marginal
revenue per unit of care and physicians with preferences for their patients’ net benefits by
altering the average revenue per unit of care. An empirical test of the strength of the marginal
and average price effects can yield novel insights into motives that guide medical decision making.
To the best of my knowledge, only one study has examined the marginal and average price
effects, which found that average revenue but not marginal revenue per inpatient day affected
the length of stay in inpatient psychiatric care (Norton et al., 2002). This result suggests that
the observed physicians did not have preferences for the financial profits of their hospital and
acted as perfect agents of their patients. The absence of empirical evidence of a marginal price
effect has important policy implications, as it means that prospective payment reforms do not
necessarily provide incentives to reduce the provision of care.

Agency models do not consider the patient to play an active role in the medical decision-
making process. The assumption that patients do not influence on medical decisions is not
only unrealistic but also conflicts with evidence of significant effects of non-medical patient
characteristics on medical service use (Schneider and Ulrich, 2008). Agency, target income and
monopolistic competition models share the limitation that the physician-patient interaction dur-
ing medical decision making is not reflected. Under monopolistic competition, patients are at
least left with the decision to switch physicians, while agency models assume that the patients
merely accept what their physicians prescribe. The inclusion of a model of joint medical de-
cision making could make agency models much more realistic and substantially improve the

understanding of the dynamics of the market for medical care.
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3.5 Physician-induced demand

It is undisputed that physicians exert a strong influence on the utilization of medical care.
Economic theory suggests at least three mechanisms through which physicians can control the
quantities of care used by their patients. First, physicians operating in monopolistic markets can
set the quantities of care because they provide differentiated goods, and switching physicians
is costly for patients. Second, physicians can act as their patients’ agents and make treatment
decisions for them. Third, physicians can alter their patients’ preferences, shifting the demand
curve. All three of these mechanisms can produce "physician-induced demand" situations.

According to common definitions, quantity setting, agency relationships and demand shifting
alone do not necessarily constitute physician-induced demand. The first important aspect of
demand inducement is that physicians act against their "interpretation of the best interest of
the patient" (McGuire, 2000) or prescribe services that "the patient would [not] have chosen if
he had the same information and knowledge [as] the physician" (Pauly, 1980). If patients are
ill-informed or behave irrationally, physicians can move them towards their private optimum,
which would constitute not physician-induced demand but useful agency. The second important
characteristic of physician-induced demand is that physicians actually influence their patients’
demand and not merely ration them. Under demand inducement, patients are influenced away
from their private optimum but receive what they want, while under rationing, demand remains
unchanged but is not satisfied.

A realistic model of demand inducement must incorporate some costs of inducement in the
physicians’ utility function to consider that physicians do not induce demand infinitely. These
costs could include monetary costs analogous to advertising costs under monopolistic compe-
tition (Stano, 1987), negative health effects of too much work or psychological costs because
physicians care for their patients’ benefits or consider it unethical to induce demand (McGuire
and Pauly, 1991). Models of imperfect agency with physicians who care for their patients’ welfare
inherently imply a trade-off between physician profits and potential harm done to patients.

Empirically, physician-induced demand is usually identified by changes in the physicians’ pre-
scription behavior associated with changes in the returns to inducement (McGuire, 2000). Most
studies investigating physician-induced demand exploit exogenous changes in fees, physician-
to-population ratios or consumer information. Each of these three identification strategies has
its advantages and drawbacks. Studies using fee changes have the advantage that changes in

administratively set prices can be plausibly considered exogenous, affect the returns to demand
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inducement directly and are unlikely to affect demand for care when patients are insulated from
costs. However, changes-in-fees studies also have two major limitations. First, fee changes can
affect provider behavior through income and substitution effects, which work in opposite direc-
tions. A possible solution to this problem is to analyze the effects of changes in the fees for
some services on the quantities of other services for which the income and substitution effects
should work in the same direction. The second limitation of changes-in-fees studies is that the
fee changes must have a large effect on physician incomes. A small income loss can be compen-
sated by a minimal change in the provision of all services and can be masked by an opposite
substitution effect or a standard supply response due to altered marginal costs of production.

The main advantage of studies investigating variation in physician-to-population ratios is
that changes in the number of competitors have an income effect but no substitution effect
from a change in relative prices, which should facilitate empirical identification. This property,
however, can also be regarded as a drawback of this strategy because changes in the physician-
to-population ratios alter the marginal utility of income but neither the marginal revenues nor
the marginal costs of inducement. Studies investigating variations in physician-to-population
ratios thus only identify the joint effect of an income effect and demand inducement. The effect
of a change in provider density could be zero either because physicians do not compensate for
income losses or because they do not induce demand. The identification of the effect of com-
petition on demand inducement imposes relatively high demands on the empirical design of a
study. First, changes in provider density can also affect the demand for medical care through
access to care, a so-called availability effect. Second, the number of providers in an area can
be endogenous if physicians move to areas with high demand. Third, area-level shocks can af-
fect the quantities provided by different physicians in the opposite way. A possible reason for
the heterogeneous effects is that physicians who can set quantities and prices simultaneously
can compensate for changes in quantities by changing prices. When different physicians would
prescribe different quantities of care to a given patient, the price elasticity of demand, which
determines the marginal rate of substitution between quantity and price, can vary across physi-
cians. Competition could further exhibit heterogeneous effects on the provision of care because
it increases the pressure on physicians to comply with their patients’ needs, but some patients
receive more care and some receive less care than the private optimum.

A very promising empirical strategy to identify physician-induced demand is to examine the

effects of the patients’ level of information on the provision of care. In the model of monopolistic
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competition, consumer information can have a positive or negative effect on the provision of
care depending on whether a poorly informed patient is over- or under-treated compared to the
private optimum. Although agency models do not reflect consumer information, they are not
contrad