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Summary

We consider an economy where public hospitals are capacity-constrained, and we analyse the willingness of health
authorities to reach agreements with private hospitals to have some of their patients treated there. When physicians
are dual suppliers, we show that a problem of cream-skimming arises and reduces the incentives of the health
authority to undertake such a policy. We argue that the more dispersed are the severities of the patients, the greater
the reduction in the incentives will be. We also show that, despite the patient selection problem, when the policy is
implemented it is often the case that health authorities decide a more intensive transfer of patients to private

practice. Copyright © 2004 John Wiley & Sons, Ltd.
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Introduction

Worldwide public health services are plagued by
excess demand and lengthy waiting-lists. This
unsatisfactory situation has persisted from the
very inception of most public health systems and,
far from improving, it seems to get more
systematic over the years. In contrast, the private
sector is usually characterized by relatively short
or even zero waits and idle capacity. As a
consequence of this, several national health
authorities have turned to private hospitals and
clinics for assistance in reducing their waiting-lists.

The purpose of this paper is to study the
incentives of health authorities to divert patients
from public sector waiting-lists to the private
sector. In contrast with other analyses, we restrict
attention to a particular regulatory regime in
which health authorities fully finance some
patients’ access to the private sector. There are
several examples of the application of such kind of

policies in the real world. At the Spanish regional
level, for instance, the Valencian Region has been
undertaking a policy of transferring patients to
private hospitals over the last years. As a
consequence, more than 100000 social security
patients were treated at private hospitals from July
1996 to June 2000, and 4.26 million Euros were
spent in the year 2000 to defray the debt to private
clinics that have participated in the ‘Impact Plan’
for reducing surgical waiting-lists. In Galicia 12%
of the operations financed by the public sector are
performed at private hospitals.?

The model in this article aims at pointing out the
benefits and drawbacks that health authorities face
when implementing this sort of policy. Finding the
correct balance between cost-containment and
improvements in the provision of health care
services will be a major task for public decision-
makers.

We study the effects that exploitation of public
waiting-lists by third parties may have over
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governments’ costs when a policy of transferring
patients to private clinics is undertaken. In
particular, we concentrate on doctors’ incentives
to influence and manage waiting-lists for
elective surgery to their own private benefit. This
problem worsens if, as is common in countries
with public health services and waiting-lists,
doctors who work for government hospitals also
engage in private practice. In the UK, for instance,
most private medical services are provided by
physicians whose main commitment is to their
public sector duties.” Furthermore, there is usually
a significant difference between the forms of
payment to the doctors in the public and private
sectors. In the public sector, it is common for
physicians to receive a fixed salary, with limited
financial incentives related to workload. In the
private sector, on the contrary, the use of tailored
incentives seems to be more widespread. In
particular, it is common that physicians are
partners or shareholders in private hospitals, with
their remuneration being linked to the perfor-
mance of the hospital (some form of profit-
sharing).

These two features, doctors acting in both
private and public sectors and different remunera-
tion schemes in both sectors, create a basic
problem. In a simple model in which the policy-
maker reaches agreements with private hospitals
to have some patients on the public waiting-lists
treated there, we show that patient selection
(cream-skimming) by the physicians occurs, i.e.
physicians have incentives to strategically divert
the easiest cases to their private practice.®

We show that the presence of cream-skimming
reduces the incentives of the health authority to
undertake such a policy in order to shorten public
waiting-lists. As the physician only transfers the
less severe cases to private practice, the average
severity of those patients who remain in the public
sector is increased, along with the costs that the
health authority faces.

There are two main variables that determine the
response of the health authority. First, the relative
dispersion of the patients’ severities. The higher
this dispersion, the more the physician earns from
selecting patients and, at the same time, the greater
the impact on the costs borne by the health
authority. Secondly, the patients’ health losses
associated with waiting for treatment. The larger
these losses are, the more willing is the health
authority to resort to private clinics, even in the
presence of patient selection.
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It is also shown that when the policy of
transferring patients is implemented, the health
authority’s reaction to the problem of patient
selection is, in many instances, a more intensive
transfer of patients to private hospitals, i.e. fewer
patients are kept on the public sector waiting-lists.
The intuition behind this result is the following: As
the patients who remain in the public sector are the
most severe ones, the marginal cost of providing
treatment in this sector increases. Hence, more
patients are diverted to the private sector, despite
this fostering the capacity of the physician to select
patients.

Two main assumptions are made in this
analysis. First, the public sector is capacity-
constrained. Hence, there is a waiting time before
treatment is performed. In the private sector, on
the contrary, waiting times are assumed to be zero.
This assumption is typical in the literature (see, for
instance [3]). The private sector does indeed report
almost zero waiting times in most western
economies. For instance, Bosanquet [4] states that
‘at present, there is under-occupation in private
hospitals (in the UK), with occupancy rates at
50% or less’.

This paper is related to studies dealing with the
interaction between public and private health
sectors and waiting-lists. Iversen [5] and Olivella
[3] have investigated the optimal decision of the
health authority in terms of waiting times, focus-
ing on the effects of the presence of a private
alternative. In our model, however, waiting-lists
are taken as given and we concentrate on the
willingness of governments to turn to the private
sector in order to alleviate such lists. We model the
physician’s behaviour, whereas Iversen and Oli-
vella deal with patients’ decisions as individuals
choosing between waiting for free treatment in the
public sector and paying for immediate treatment
in the private sector. As such, Iversen and Olivella
clearly rule out the possibility of cream-skimming
on the part of the doctors.

In [Barros PP, Olivella P. Waiting lists and
patient selection. J Econ Manage Strat, forth-
coming] the doctor’s strategic behaviour plays an
important role. However, the different systems of
remunerating the physicians in either sector (which
is the crucial variable in our model) is not
considered in their work. Patient-selection arises
mainly from a combination of the rationing policy
undertaken by the health authority, the criterion
of the private physician regarding which severities
he is willing to treat and the decision of the
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patients to leave the queue in the public sector and
resort to having to pay for private treatment. In
our model, patients are fully insured irrespective of
the sector where they are treated and no rationing
policy is considered. This gives the full power to
decide to the physician and, thus, always generates
a situation of “full cream-skimming’.¢

There are some works where possible contribu-
tions from the private sector to reduce public
waiting-lists are analysed. Cullis and Jones [6] and
Hoel and Sather [7] argue that a subsidy to private
treatments may be an optimal policy instrument to
reduce the public sector waiting time. In contrast
with these analyses, we restrict attention to a
particular regulatory regime in which health
authorities purchase private services, by fully
financing some patients’ access to the private
sector.

The rest of the paper is organized as follows:
First the model is presented. Next, we compute the
optimal policy in the benchmark scenario. After-
wards, we study the behaviour of the physician
concerning the selection of patients and the
response of the health authority in a general
context. Then, we provide a complete character-
ization of the results for particular functional
forms. Finally we conclude. All of the proofs are in
the appendix.

The Model

There are three players in this economy: a
continuum of patients, a physician and the health
authority. We model their relationship as a simple
game in which the health authority maintains
some patients waiting for treatment in the public
sector, and reaches agreements with private
hospitals to have the remaining patients treated
there.

Let us now detail the decision variables, para-
meters, and utility functions that are relevant in
the model.

There is a continuum of individuals in need of
health care, all of whom require elective treatment.
We consider that the size of this population of
potential patients is exogenously given and it is
normalized to 1. These patients are homogeneous,
except for their degree of severity, which is
measured by the random variable s. This variable
is distributed according to a continuous and
positive density function dF(s) defined on [s,5].
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Let As=5—5s be the difference between the
extremes of the domain for s, and § the average
severity of the population of patients.

We assume that the public sector is capacity
constrained. We do not model this assumption as a
maximum threshold on the treatments that can be
provided by the public hospital. We consider,
instead, that the public sector suffers from
congestion and, hence, there is a waiting time
before treatment is performed. Let x denote the
number (or percentage) of patients treated in the
public sector. We may interpret this variable in the
model as a proxy for the length of the public
waiting-list. The remaining 1 — x patients will be
treated in the private sector.® As the private sector
is assumed to be operating under capacity, there
are no waiting-lists for private sector treatment.
Moreover, since we are dealing with public health
systems, we assume that patients are fully insured
irrespective of the sector where they are eventually
treated.

A patient is assumed to obtain a benefit from
treatment defined by Q. When the patient is
treated in the public sector, this benefit is under-
mined due to the existence of waiting-lists, because
the patient suffers the costs associated with waiting
for treatment. We consider this loss to be higher
the fewer patients that are diverted to the pri-
vate sector (i.e. the higher the congestion in the
public system). We define § >0 as the patient’s
marginal loss associated with waiting for treat-
ment. The patient’s benefit from being treated in
the public sector 1is, therefore, given by
QP = 0 — 5x. In contrast, since in the private
sector patients suffer no loss due to waiting,
QP = Q. Under this formulation, QP° <QP" and
lim,_o QP® = QP". Social expected health benefits
derived from treatment are, hence, given by
XOPP + (1 — x)OP = Q — 5x%.

Let k°® and kP' denote the unit cost of
treatment (disregarding physician’s compensa-
tions) in the public and private sector respectively.
We take the cost of the public treatment to be
linear to simplify exposition. The qualitative
results of the model, however, can be easily
extended to other more general cost structures.
With regard to the unit cost in the private sector,
we consider that it is not too restrictive to assume
that is linear if the private sector operates under
capacity, as is assumed throughout all our
analysis. Still, as is the case for the public unit
cost, the analysis is robust to other cost specifi-
cations. For the sake of clarity, we define
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Ak = kP® — kP¥ as the difference between the unit
costs of treatment in the two sectors.

To be consistent with real-life observations, we
consider that the health authority makes a
constant payment for each operation performed
in the private sector (w). Although we take the
value of w as constant, one may think that this
payment is computed according to the average
severity of the whole population of patients. This
specification, however, does not alter the qualita-
tive results of the paper.

We model the physicians’ behaviour as being
that of a single representative agent. As we argued
in the Introduction, the fact that the same doctor
may work in both private and public practice is a
common feature in Europe. We model this by
assuming that the doctor who undertakes the
operations in the public sector (in the morning,
say) also works for a private hospital (in the
afternoon). In defining the utility of the physician,
therefore, we must not only take his revenues and
costs in the public sector into account, but those in
his private practice as well.

The physician incurs costs in providing treat-
ment to public and private patients. These costs
capture the physician’s disutility from treating
patients, and depend not only on the number of
operations performed in each sector (x and 1 — x,
respectively), but also on the average severity of
the patients (5** and §*). As such, the physician’s
costs in each sector are given by:

PP — PPP(x, §PP)
PPV = PPY((1 - x), 57).

The functions W/(-), with i = pb, pv are increasing
and convex in both the amount and the severity of
the patients treated. Moreover, denoting x = xP°
and 1 —x = xP¥, we assume that 6°¥'/ox'85' >0
and ¥'(0,5") = a‘P’/afo,»:O =0, Vi=pb, pv. The
convexity of W'(-) reflects the fact that the higher
the amount and the greater the severity of patients
treated by the physician, the greater his marginal
disutility. Moreover, this formulation also cap-
tures the idea that physicians’ working capacity in
both sectors is limited.

As the physician performs two independent
(although related) duties from which he receives
different payments, we consider a construction
with separable cost functions as more appropriate.
We should also take into account that the time
devoted by the physician to each activity may
affect his costs. It may be reasonable to think, for

Copyright © 2004 John Wiley & Sons, Ltd.

P. Gonzalez

instance, that performing the same task in a
shorter time might be more costly. For this reason,
although working times are not explicitly mod-
elled, they are implicitly captured by the fact that
the physician’s costs functions are different across
sectors.

This modellization we have proposed is only
appropriate if the working time of the physician in
the public sector is fixed and exogenously given.
This assumption can be justified as it reflects the
actual situation in most European mixed health
care systems, where full time physicians’ working
hours in the public sector range between 35 and
40 h per week."

Concerning physician’s revenues, and according
to empirical evidence, we consider that they
differ across sectors. First, in many public
systems, physicians receive a salary conditional
upon them providing a (loosely defined) amount of
labour. The physician commits to perform x
operations and receives, in exchange, a payment
that covers the costs which he has incurred.
We assume, hence, that the physician receives in
the public hospital a transfer 7 that includes a
fixed amount of money (R) plus a full reimburse-
ment of the costs, ie. 7T = R+ ¥P(x,3sP).
It is assumed that the health authority cannot
observe the severity of each patient. Hence, the
payment received by the physician (7)) is a function
of the physician’s total costs (see [8] for a similar
set-up).

Secondly, as is often assumed in the literature
(see, for instance [9,10] in the US context), we
consider that the physician’s private income is
directly related to hospital profits. In particular,
we define physician’s private net revenue as a
constant share of the private hospital profits (n).

Physician’s total utility is given by the sum of his
net revenues in the public and in the private
hospital. Hence, we can define the utility function
of the physician as follows:

U* =T — WPP(x, §°°) + ni[(w — KPY)(1 — x)]

= PPY((1 — x),5™). (1
The health authority’s expected surplus derived
from the care provided is given by the difference
between the patient’s expected health benefits from
treatment and the total costs that the provision of

services generates. Hence, the health authority’s
objective function is given by:

H=0Q—06x*—[T+k"x+wl —x)]. ()
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The timing of the game is as follows: At a stage
prior to the starting-point of our model, the health
authority and the private hospital bargain over the
value of the private fee w that the private hospital
will receive per operation performed.® At the first
stage, the health authority decides on two vari-
ables: the number of operations that are diverted
to private clinics (1 — x), and the payment the
physician will receive from his public activity (R
plus a reimbursement of the costs). At the second
stage, the physician selects the patients he wants to
treat in the public sector. The remaining patients
will be transferred to the private hospital. Finally,
the whole population of patients receives treat-
ment and the payoffs are realized.

We confront two different frameworks. In the
first one, it is assumed that the physician can not
select patients on the basis of their severities. Stage
2 is, therefore, not active in this initial set-up. In
the second scenario we consider that, since the
actual severities of the patients can only be known
by the physician, the health authority cannot
monitor the physician in his selection of patients.

We start by analysing the optimal policy in the
first setting.

Benchmark scenario

In this section, we assume that the health authority
can prevent the physician from selecting the
patients he wants to treat in each sector. This
can be understood as a situation in which the
physician can not manipulate the waiting-list and,
hence, patients are uniformly distributed between
the public and the private sectors."” We can thus
ensure that the average severity of the operations is
the same in both sectors, i.e. §P° = §P¥ = 5.

In order to guarantee the existence of an interior
solution in this framework, we make the following
assumption.

Awpb/ . A
Assumption 1. kPP <y <2

ox |x=1

+ 26 + kPP,

Under this assumption, the fee paid to the
private hospital has to be bounded between two
values. With this we are only requiring that: On
the one hand, the private fee cannot be too low. If
this was the case, the health authority could
purchase all the health services from the private
sector, i.e. it would be trivially optimal to send all
patients to the private sector. On the other hand,
we also require that the private fee is not so high
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that the policy of transferring patients is not
undertaken, even in this framework where manip-
ulation is not possible.

Since stage 2 is not active under the benchmark
scenario, we move to the health authority optimi-
zation problem. The health authority maximizes
its objective function, subject to the constraint that
the payment made to the physician allows him to
attain an exogenously fixed level of utility (U).
This level can be understood as the physician’s
utility reservation. The optimization problem that
the health authority faces is as follows:

max,r H = Q — 0x* — [T+ k*°x + w(l — x)]
s.t. T > U+ PP2(x, 5P).

The following lemma characterizes the optimal
sharing of patients between public and private
practice and the associated payment to the
physician.'

Lemma 1. In the benchmark scenario, the
optimal number of patients treated in the public
sector (x*) and the payment the physician receives
(T*) are such that:

WPP (¥, §) + kPP + 20x* = w,
with 7% = U + PP°(x*, §).

With the above lemma we have computed the
optimal policy in the first best scenario. This will
be our reference case for comparison with the
results in the next section.

As one may expect, the health authority decides
that the public sector performs the number of
operations that equates the marginal costs of
treating patients in both sectors. It is obvious that
the optimal level of patients treated in the public
sector is increasing in the private fee w. Moreover,
as the fee per operation paid to the private hospital
is fixed, the optimal number of patients treated in
the public sector is decreasing in the average
severity of the population (5). Finally, the larger
the marginal loss associated with waiting for
treatment () the more patients will be transferred.

It is worth mentioning that if we allowed the
health authority to strategically select which
patients to treat, the outcome would be that only
the most severe cases were transferred to the
private sector. This is given by the fact that the
payment to the private sector is a fixed fee per
operation, while the public sector costs are
increasing in the average severity of the patients.
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We proceed now to study the effects of dealing
with a physician who can choose strategically
which patients are to be treated in each sector.
This will allow us to analyse the consequences of
this potential strategic behaviour on the will-
ingness of the health authority to undertake the

policy.

Patient selection

Our concern in this section is to analyse whether
the results differ when the physician has the ability
to select patients on the basis of their severity for
treatment in one or other sector.

The actual severity of a patient is often difficult
to ascertain. In any case, it is obvious that doctors
and hospitals have better information than health
authorities on any patient’s severity (see, for
instance, [11,12]). We consider, then, that the
health authority is not able to monitor the severity
of each patient treated. Although the overall
average severity can be inferred ex-post (through
the observability of the physician’s costs), the
health authority cannot prove whether the physi-
cian actually modified the pool of patients that
were to be treated, i.e. it can not monitor ex-ante
the severities of the patients that are chosen to
receive treatment.* As the patients will no longer
be randomly distributed between the public and
private sectors, we cannot ensure, in general, that
the average severity of the patients treated in both
systems is the same.

To characterize the solution in this framework,
we proceed to solve the game by backwards
induction. At the second stage, the physician
decides which severities he wants to treat in either
sector, subject to the restriction that x operations
have to be performed in his public practice.
Therefore, he does not have complete freedom in
the choice of §*°, as there may be values that are
not compatible with the sharing of patients set
by the health authority. The physician will choose
the value of §°° (and therefore also of §°¥) in order
to maximize his total revenue. Since he is a dual
supplier, he will consider the effects of his strategic
behaviour concerning his two sources of income.

In the following proposition we characterize the
physician’s behaviour concerning the selection of
patients.

Proposition 1. For a given sharing of patients
between the two sectors (x and 1— x), the
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physician will transfer the least severe cases to
the private sector. Formally:

A patient with severity s will be treated in the
public practice if and only if:

se(s(x),5), with s'(x) = F (1 — x).

This proposition shows that the physician wants to
treat only the less severe cases in his private
practice, leaving the more severe patients for the
public sector. This behaviour, known in the
literature as ‘cream-skimming’, is caused primarily
by the difference between the physician’s remu-
nerations from the two systems. In the public
sector, the physician has his costs fully reimbursed,
independently of the amount and severity of the
cases treated, whereas, in the private sector, he
receives a share of the hospital profits. As a
consequence, he has incentives to divert the ‘easier’
cases to his private practice as this will have a
direct impact on his revenues. Note that what
triggers physician behaviour is the fact that the
payment structure in the private sector provides
him with incentives for cost-containment (in order
to maximize hospital profits), and this is not the
case in the public sector.

As a consequence of Proposition 1, it is easy to
see that the average severity in the public sector
(§°® = §°°(x)) depends negatively on the amount of
patients that are kept on the waiting-list, i.e.
05P°(x)/0x<0. The more patients that are kept
waiting, the smaller the physician’s capacity to
select patients strategically and, hence, the lower
the expected level of severity that the health
authority faces.

We shall now study how this problem of cream-
skimming affects the decision of the health
authority on when to undertake a policy of
diverting patients to private practice, and on the
amount of patients that should be transferred to
the private sector.

In the first stage, when the cost of implementing
the policy is considered, the health authority
should take into account the fact that the most
severe cases will be treated in the public sector.

The maximization problem of the health
authority in this scenario is as follows:

max,r Q — 0x? — [T+ kPPx + w(l — x)]

T > U+ ¥P(x, 5P°)
s.t.
§° = §"°(x).
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The first-order necessary condition for an interior
candidate to a solution (x™) is such that:

OPPP(x, §P°(x))

—20x — KP° +w —
ox e
_OP(x, 870 (x)) 357 (x)
afpb ax |xm -

The decision of the health authority, when
choosing the fraction of patients that will be
diverted to the private sector, is driven by two
main effects: On the one hand, there is a direct
effect of changes in the number of patients kept in
the public sector over the health authority’s costs.
On the other hand, there is an indirect effect,
caused by the problem of patient selection. The
health authority takes into account that the
physician’s capacity to behave strategically links
the proportion of patients he has to treat in his
public sector with the final distribution of the
severities across sectors.

These effects have an immediate and important
consequence, presented in the following proposi-
tion.

Proposition 2. The presence of patient selection
may induce the health authority to decide not to
implement the policy of transferring patients to
private practice.

The presence of patient selection makes the
strategy of reducing waiting-lists by transferring
patients to the private practice, less attractive for
the health authority. By diverting some patients,
the health authority incurs increased marginal
costs for those who remain in the public sector
since, by the selection of the physician, they are the
most severe cases.

The next step is to assess the impact of
patient selection when the policy is actually
undertaken. That is, assuming that the solution
to cream-skimming is interior (i.e. X <1), will the
health authority decide to maintain longer
or shorter waiting-lists than in the benchmark
scenario?

In order to analyse this issue, the curvature of
the health authority’s objective function is crucial.
The added complexity of the problem means that,
in general, we cannot ensure the objective function
to be concave in all its domain." Assuming that the
first order condition is sufficient (i.e. the program
is generically concave), it is straightforward to
show the following:
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Proposition 3. The distortion caused by patient
selection on the proportion of patients diverted to
private practice cannot be unambiguously ranked.

In particular, the number of patients kept in the
public sector waiting-lists will be smaller under
patient selection (i.e. x* > x™) if and only if:

OPPP(x, $P°(x)) OPPP(x, §)
ox |x* B ox |
o OFP (o, PP (x)) B8P0 (x)
osPb ox |

The left-hand side of the inequality above
(BFP°(x, §P°(x)) /Ox |+ — OFPO(x, §)/0x,+ > 0) mea-
sures the increase in the marginal cost of treatment
in the public sector due to cream-skimming. This
effect induces the health authority to increase the
fraction of patients transferred to the (cheaper)
private sector. However, an indirect (strategic)
effect emerges, that pushes in the opposite direc-
tion. This is reflected by the right hand side of the
inequality ((O¥°(x, §7°(x))/85P°)(B5P° (x) /x)x) < 0).
This term captures how a decrease in the number
of patients transferred to the private sector reduces
public sector marginal costs, by indirectly affecting
the average severity in the public system. As
already mentioned, by increasing the number of
patients that remain in the public sector, the health
authority limits the physician’s strategic capacity
to select patients.

At this level of generality, the relative impor-
tance of the two effects described above cannot be
assessed and, therefore, no clear-cut prediction
about the optimal transfer of patients to private
practice can be made.

Next, we consider a specific physician’s cost
function, as well as a particular distribution for the
severities. This will allow us to fully characterize
the effects of the cream-skimming phenomenon.
Moreover, it will show how the relative dispersion
of the patients’ severities, as well as the health
losses associated with waiting for treatment, are
the two key elements that determine the response
of the health authority and its willingness to
undertake the policy.

Patient selection in the uniform-
quadratic case

Throughout this section, we assume that the
physician’s cost of treatment in each sector is
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given by a standard quadratic function:
PP =1 (xsP°)? and WPV =1((1 - x)5™)’

On top of this we consider that the severities are
distributed uniformly in the interval [s,5]. These
two assumptions allow us to obtain explicit
solutions to the problem with patient selection,
and to derive meaningful comparisons to the
benchmark scenario.

Before proceeding to analyse the optimal
response from the health authority, we need to
study the curvature of its objective function. For
the sake of notational clarity, let d = As/§ denote
the relative dispersion of the patients’ severities.
The following lemma characterizes the curvature
as a function of x.

Lemma 2. The curvature of the health author-
ity’s objective function, under patient selection
(H™), is as follows:

1 If 6 >3As, or if 6<3As* and d < d(m2)
then H™ is always concave.
2. If 6<$As? and d> d(3;), then:

(a) For any x €[0,%(d,s>)], H" is concave
at x.
(b) For any xe(i(d,&), 1], H™ is convex

at x.
With d(z) = 4-21/3-800/A%)

G D -G+ 952

Lemma 2 allows us to study the curvature of the
health authority’s objective function in terms of
the relative dispersion of the severities and the
patients’ health losses associated with waiting for
treatment. If patients’ health losses are very high,
the function is still concave in all the domain and,
therefore, the problem has a unique candidate for
an optimum. When the value of such losses is
small, then the relative dispersion of the severities
turns out to be crucial. In this case, if the severities
are sufficiently dispersed, the objective function
has a convex section that is bigger the higher the
dispersion. As a consequence of this feature, we
may have two candidates to optimum: an interior
one and the boundary solution (no transfer of
patients to private practice).

The following proposition presents the solution
to the health authority’s maximization problem.

Proposition 4. In the presence of patient selec-
tion, the health authority decides to undertake the

and x(d, ) =
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policy of transferring patients to private practice if
the value of the private fee is below a given
threshold. The higher the relative dispersion of the
patients’ severities and the lower the health losses
associated with waiting for treatment, the more
demanding this condition is. Formally:

X" <1if w<26 + kP° + § G(d, ).
2. x™ =1, otherwise.
where

G(d ) =
{—% if >3As%, or if 3<3As® and d < d(z2)

g(d, ;25) otherwise.

is a continuous function, g(d, A(s) is such that
og(d, 5/ As*)/od<0 and hmdﬂoog(d 5/As?) =1

As was already advanced in the previous
section, this proposition shows that the presence
of ‘cream-skimming’ can lead to a situation in
which the health authority is no longer willing to
transfer patients to the private sector.

The first insight that emerges from the proposi-
tion is that the larger the health losses associated
with waiting for treatment, the more likely that the
health authority decides to transfer patients to
private practice. The waiting cost is a great source
of inefficiency for the public sector even in the
presence of cream-skimming. In addition to this,
the threshold of the private fee at which the health
authority is willing to carry out the policy is
decreasing in the relative dispersion of the patients’
severities. The reason is that the strategic beha-
viour of the physician (in transferring the milder
cases to private practice) is fostered by the wider
range of severities, since his gains in diverting
patients are higher. As a result, when d is low the
health authority does not suffer a substantial
problem of cream-skimming (since patients have
similar levels of severity). In this case, the policy of
transferring patients to private practice is under-
taken for a wide range of values of w. In
particular, when d — 0, the condition for under-
taking the policy converges to the one required in
Assumption 1. However, as the relative dispersion
of severities increases, the condition necessary for
the health authority to reach agreements with
private hospitals becomes more demanding. Since
the treatment of some patients in the private sector
increases the cost per operation in the public
sector, the health authority decides to retain the

Health Econ. 14: 513-527 (2005)



Transfer of Public Patients to Private Practice

size of the waiting-list, unless the private fee is
sufficiently low.

The particular functional forms we have as-
sumed allows us to compare the interior solution
in this setting with the optimal one in the bench-
mark case. The result is the following:

Proposition 5. When the health authority is
willing to undertake the policy, the existence of
patient selection implies that:

(1) If the relative dispersion of the severities is
sufficiently low, the health authority keeps
fewer patients in the public sector, provided
that the private fee is below a given value.
Otherwise, more patients are kept waiting.

If the relative dispersion of the severities
exceeds a critical value, the health authority
always keeps fewer patients in the public
sector.

(i)

Formally, there exists a threshold d(5/As*) > 0
such that:
L x"<x* if d > d(5%), or if d<d’(z%) and
w<20 +kP+ $0(d, ).
2. x">x* if d<d () and w>20+kPP+
F0(d, ).

52i

we show that, in the present case, the presence of
cream-skimming leads to an even smaller transfer.
In this region, therefore, cream-skimming leads to
a smaller utilization of the private sector by the
health authority and, thus, longer waiting-lists.
Conversely, while the first best outcome was to
transfer a high proportion of the patients (low w)
to private practice, the distortion created by
cream-skimming implies transferring even more
(see Figure 1).

Figure 2 compares the objective functions of the
health authority and the optimal sharing of
patients under the alternative scenarios we have
studied: H* denotes the objective function in the
benchmark case, whereas H™ stands for the one

With ®(d, 325) = [L(3d+ 6—+/d + 4d + 36)

— & 24%].

This proposition shows the outcome of the
unresolved conflict of effects presented in Proposi-
tion 3. We see how, when the policy of transferring
patients is undertaken, the consequences of cream-
skimming on the number of patients transferred
are driven by the relative dispersion of the
severities.

When the relative dispersion is sufficiently high,
the negative effect of treating more severe patients
in the public sector always dominates. Although
the capacity of the physician to select patients
decreases with the amount of public operations he
has to perform, fewer patients are kept waiting.
For this range of parameters, therefore, the health
authority’s reaction to the problem of patient
selection is a more intensive transfer of patients
from the waiting-list to private hospitals.

In contrast, when the relative dispersion is low,
the final result is determined by the value of the
private fee. A high level of w implies a relatively
low transfer of patients in the benchmark scenario;

Copyright © 2004 John Wiley & Sons, Ltd.

Figure 1. Sharing of patients with and without patient selection

H

x" X 1
Figure 2. Health Authority’s objective functions when
d>d(5/As?)
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under patient selection. This illustration is made
for the case in which the policy is implemented, the
value of ¢ is not very high, and the relative
dispersion of the severities is sufficiently large
(d > d’(5/As?)).

So far, we have taken the negotiations between
the health authority and the private hospital,
about the payment for those patients transferred,
as given in our model. It is crucial, however, to
know whether the equilibrium values we have
computed leave room for such a bargaining
process. That is, if there are values of w that make
the health authority willing to undertake the policy
(i.e. w<26 + kP® + §°G(d, d/As?)) and, at the same
time, are profitable to the private hospital
(v — k™)1 = x) — X(1 — x)s*")* > 0). The result
is presented in the following remark:

Remark 1. In equilibrium, for each value of 9,
there exists a threshold Aky, <O such that if
Ak > Akyin, the bargaining set is not empty (for
every value of d), i.e. the maximum fee the health
authority is willing to pay exceeds the minimum
that the private hospital requires to accept public
patients.

This remark shows that in all cases in which the
private sector is more efficient than the public
sector and, even in some cases in which it is not
(when Ak, <Ak <0), there are values of w that
are compatible to both the private hospital and the
health authority, independently of the relative
dispersion of the severities. Moreover, the region
where agreement is possible is larger, the higher is
the patients’ loss associated with waiting for
treatment (0). Figure 3 illustrates the bargaining

Maxamuam privase foe the HA is
willimg to pay.

Minimum fee the privaie lospital is
* willing o acespt

W Bamaining St

Figure 3. Bargaining set for Ak > Akpin
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set between the health authority and the private
hospital for Ak > Aknin.

Concluding remarks

This paper has analysed the incentives of health
authorities to divert patients from the public to the
private sector in a framework in which the public
sector is capacity-constrained, while the private
sector is not.

We have found that, due to the different
structure of the physician’s remuneration in each
system, a problem of cream-skimming arises, i.e.
physicians prefer to treat the less severe cases in
their private practices. This problem has been
shown to make the health authority more reluctant
to implement a policy of transferring patients to
private practice.

We have characterized the range of parameters
that make the health authority find it more
profitable to keep longer waiting-lists instead of
moving patients to private practice. There are two
crucial variables, apart from the private fee, that
influence the trade-off the health authority faces:
On the one hand, the relative dispersion of the
patients’ severities. The higher the dispersion, the
more the physician earns from selecting patients
and, at the same time, the greater the impact on
the costs borne by the health authority. On the
other hand, the patients’ health losses associated
with waiting for treatment. The larger these losses,
the more willing the health authority to resort to
private practice.

When the health authority decides to undertake
the policy, the amount of patients that are finally
transferred to the private sector cannot be
determined unambiguously. We have found,
however, that for a wide range of parameter
values, fewer patients are kept waiting. The
negative effect of cream-skimming on the marginal
cost of providing treatment in the public sector
dominates (as the most severe patients remain in
it). Hence, more patients are transferred, despite
this increasing the ability of the physician to select
patients.

In terms of policy recommendations, our result
suggests that when designing policies to reduce
waiting-lists by transferring patients from the
public to the private sector, policy-makers should
consider the incentive effects of the different
reimbursement systems of the two sectors. More-
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over, the decision to undertake the policy or not
must be influenced not only by the fee per
operation agreed with the private sector, but also
by the type of illness. In particular, the dispersion
of illness severity is shown to be very important.
The wider the range of severities, the more serious
the problem of patient selection becomes and,
therefore, the less beneficial the policy to the
health authority.

The spirit of this work is eminently positive.
Given the institutional framework and the con-
tractual arrangements in existence, we have
identified a potential problem of patient selection.
A more normative analysis, in which possible
solutions to the problem can be addressed, is left
for further research. In spite of this, our article
provides some indications on how to address the
issue. One may think of two possible types of
instruments. The first concerns physician reimbur-
sement. Different contractual arrangements would
alter physicians’ incentives and, hence, they
deserve a careful analysis.™ A second option is to
consider measures that limit the physician’s
strategic capacity. Possible measures include the
introduction of exogenous rules for allocating
patients between the two sectors and legal exclu-
sions that prevent physicians from providing
private treatment to patients that were on their
waiting-lists."

One potential criticism of our analysis is that we
do not consider how a physician’s professional
ethics may alleviate cream-skimming. However,
this criticism does not apply to our model since the
costs associated with waiting for treatment in the
public sector are equal among agents and, hence,
an altruistic motive would not alter physician’s
incentives to perform cream-skimming. If the
direct cost of waiting were increasing in the
seriousness of the patients’ condition, it is true
that doctors’ altruism may partially mitigate their
incentives to select the less severe patients. In this
sense, our analysis could be considered as a
benchmark for the worst-case scenario.

There are other issues that have not been
addressed in this work. First, we have not
considered any difference between the quality of
the services provided by the public and private
sectors. This makes our analysis appropriate for
treatments when the patient’s condition is not life-
threatening in the absence of treatment, as these
medical conditions usually require facilities that
both the public and the private sectors possess.
Moreover, these non-urgent treatments are pre-
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cisely the ones included in most plans for diverting
patients. Secondly, the analysis would require a
first step to study the negotiations between
the health authority and the private hospitals
concerning the payment for those operations
transferred. Endogeneizing this process would be
an interesting exercise that would provide the
health authority with a new regulatory tool to
tackle the cream-skimming problem. However, as
long as the payment to the private sector is a fixed
fee per operation, our results would continue to
hold.

Certainly, more theoretical and empirical work
in this line of research is needed. We believe,
however, that this work can inform the debates on
health policy and contribute to the development of
a better policy making process.

Appendix
Proof of Proposition 1

The optimization program the physician faces is as
follows:
max U* =T — WPP(x, §P°) + n[(w — kP )(1 — x)]

50
= PP = x), 57,

with 85?Y/85P® <0. Since T = R + ¥P°(x, §°), we
can rewrite this problem as:

max U =R+ n[(w— k)1 — x)]

—PPY((1 — x),5™).

From this expression, it is straightforward to see
that the physician’s utility is higher the lower is
Y (and, therefore, the higher is §°°). This implies
that the physician chooses to transfer to the
private sector those patients on the left tail of the
distribution of severities. Formally, there exists a
s" € (s,5) such that:

If se(s,s’) the patient is transferred to the
private sector.

If se(s,5) the patient remains in the public
sector.

In order to compute the value of ', we have to
take into account that a fraction x of patients have
to be treated in the public sector. Thus:

dF(s)ds = x = §(x) = F (1 — x).
§'(x)
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Therefore, a patient with severity s will be treated
in the public sector if and only if:

se(s(x),5), with s(x)=F'(1-x)
This completes the proof. O

Proof of Proposition 2

In the benchmark case, Assumption 1 (rewritten as
w — 25 — kP — OWPP(x, §)/0x|x—1 <0) was enough
to ensure that x*<1. However, in the problem
with patient selection, the f.o.c. evaluated at x = 1
is given by:

OPPP(x, §)

—25 — kPb —
v ox  |x=1

OV (x, 7°(x)) 98P0 (x)

osPP Ox =1
This expression is larger than w — 25 — kPP
—% and, therefore, Assumption 1 is not

enough to ensure an interior solution for the
problem with patient selection.
This completes the proof. O

Proof of Lemma 2

We study the curvature of the health authority’s
objective function in the restricted domain given
by the behaviour of the physician at stage 2. From
Proposition 1 we have §*° = § — xAs/2. However,
it is known that 7= R + %[xﬁpb]z. By substituting
these two constraints into the problem, we can
characterize the curvature of the objective function
as a function of x. The optimization program at
the first stage is as follows:

H" — Q _ 5)(72
- {R + 3[x(5 - %M)]Z+kpbx+ w(l — x)}
s.t. R>U.

maxy r

The f.o.c. is given by:

)

+w—kP® —26x =0.
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Computing the second order condition and

rearranging terms yields:

aZHm
0*x

This second order derivative is increasing in x. We

compute its roots and find:

= —5 + 3xAs5 — %Aszx2 — 20.

_§+ 5\’1 46 1 and
XI_AS As) 3 3 As?
_5 (3N 4
27 Ay As) 3 3As

Simple manipulations allow us to re-write x, as
21

=G+ - VEt) s - 2= x(d ).
It can be verified that 0x(d, 5/As*)/0d <0.
From here, since x < 1, it can be shown that:

() If X(d,6/As*) > 1, 0*H"/*>x<0 Vx e]0,1],
i.e. the objective function is always concave.

(i) If x(d,6/As*)<1, O*H"/0*>x<0 for every
X < X(d,5/As*). Thus, we can ensure that
for x € [0, X(d, 5/As?)] the objective function is
concave, and for xe[x(d,d/As%), 1] it is
convex.

In re-writing the conditions for X(d,5/As*) in
terms of the relative dispersion of the severities, we
find that:

%(d,0/As*) > 16 > %Asz, or if 5<%As2 and

Sg(é)z“—z\/m

As? 1+ 80/As?
%(d,5/As*) <1 otherwise.

This completes the proof. O

Proof of Proposition 4

From the f.o.c. computed in Lemma 2 it is
straightforward to verify that x = 0 can be never
a solution, since:

oH™

This, together with the other conditions found in
Lemma 2, provides a complete characterization of
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the optimization problem:

1 If 0 = 3As%, or if 9<2As® and d < d(3/As%),
there exists a unique candidate to optimum
(x). This solution will be interior, i.e. x € (0, 1),
if and only if:

oH™ As
L kP55 =
o w 0 s(s > )

<o©w—kpb—25<§2<1 - g)

2. If 6<3As® and d>d(6/As?), there exists, at
most, a single interior candidate to optimum
(x), such that x € (0, x(d, §/As?)]. The bound-
ary solution x =1 is also a potential candi-
date to optimum, provided that:

oH™
- > _ JPb _ > 02 - —
A et O=sw—*Fk 20> § (1 j)

This is a necessary, but not sufficient condition, for
x=1 to be a solution. Hence, to choose the
optimal level of x in this region we need to
compare the value function for both candidates.
We check the conditions under which it is better to
operate a fraction o of the patients, rather than
perform all the operations. We find that:

0

b @2

If w—£kP° —20<§ g(d, A_sz)’
. 0

B 1 s (1 —a)
—5263’%2[(1—&-05) ocd( 7] d+1)

0 2 *
—Ez(l —x)d:| ot E(O, 1)

such that H"(x = o«*) > H"(x = 1).

We can see that g(d,0/As*) is such that
dg(d, 5 /As?)/0d <0, limy_,~g(d, 5 /As?) = 5

If w—kP® —25 exceeds the above threshold,
then we can ensure that the boundary solution is
optimal, since for this parameter configuration
OH" /0x)c=) > 0. Therefore, the solution to the
principal’s problem is:

() X" <1if w<26 + k** + $G(d, ),
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where

o
ofa )
1— gif(ﬁ >%Asz, orif(5<§As2 and d < J(%)
g(d, 5/ As?) otherwise

is a continuous function, g(d,/As?) is such that
0g(d, 5/ As*)0d <0 and limy_~g(d,d/As*) = %
(if) x™ = 1, otherwise.

Finally, from 0H™/dx),— it is also straightfor-
ward to see that, in both regions, the larger is J the
more likely it is that the interior solution is optimal.

This completes the proof. O

Proof of Proposition 5

From the previous proposition we know that x™ is
interior if:

w<20+ kP + §2G<d, &)

The f.o.c. of the health authority’s problem in the
presence of patient selection was given by:

OH" (o XA\ P As(o xAs
ox 2 2 2

+w— kPP —26x =0.

Considering that s = § + %As, we can rewrite this
in terms of § as:

2
—x(§+(1 —x)%) +"22AS(§+(1 —ﬁ%)

+w—kP® —26x =0.

The f.o.c. of the health authority’s problem under
non-manipulability was given by:

oH

— = —x§ +w—kP® —20x =0.

Ox

Performing some algebraic manipulations, we find
that:

oH™ OH n 2 d 3 d
> — — — —
X A XASS|: (X) 3 + 2X<1 + 2)

_<1+§)}>o.
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From the inequality above we find that:
oH™

>0 < w— kPP
8x [x=x*

> [ﬁ(3d+ 6— /@ +4d+ 36)}.

Rewriting it, we get:
1
w— kPP — 20 > § [@(344r 6 — V& + 4d + 36).

In order to complete the characterization of the
solution x™, we need to check when the inequality
above is compatible with the condition guarantee-
ing that x™ is interior. On combining the above
condition with that of Proposition 4, we find that
there exists a threshold d°(5/As?) > 0 such that:

(1) If d<d’(5/As?*), then:

If w<26 + kP° + §d(d, 5 /As?), then: X" < x*.

If w> 26 + kP° + §2®(d, 6/As?), then: X > x*,

With ®(d,5/As*) = [3d+ 6 — /& + 4d + 36)/

4d — 82d° | As?].

(2) When d > d°(5/As?) then: x™ < x*.

This completes the proof. O
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Notes

a. This information has been obtained from the journal
‘Informacion’ (4th January 2001) and the Journal
‘Faro de Vigo’ (22nd September2002).

b. A report by the Competition Commission [1],
estimated that 61% of NHS physicians in the UK
have significant private practices. In addition to this,
and according to Yates [2], an NHS specialist
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undertakes, on average, two private operations a
week. In the Southern European countries, this
phenomenon seems to be even more common.
Cream-skimming may also appear in other frame-
works. For instance, the editorial of The Economist
(1998) addresses the criticism directed towards
Health Maintenance Organizations in the US for
excluding people with high expected costs from
purchasing health insurance.

According to Barros and Olivella, ‘full cream-
skimming’ is a situation in which all the mildest
patients end up being treated in the private sector.
In this work it is assumed implicitly that medical
guidelines have set minimum thresholds of acuteness
for a patient to be admitted for treatment. The
decision of the health authority is to determine the
amount of patients, from those who will receive
treatment, that should be transferred to private
clinics.

As pointed out by an anonymous referee, if working
time in the two sectors adjusted perfectly to the
number of patients treated (instead of being exogen-
ous), it would be more reasonable to consider that
the total cost of the physician depends only on the
total number of patients treated and on the average
severity.

We show later that, in equilibrium, the bargaining set
is not empty, i.e. the maximum fee the health
authority is willing to pay exceeds the minimum the
private hospital will accept for attending to public
patients.

. We are ruling out the possibility that the health

authority strategically decides to select where
patients are treated, as a way to decrease the costs
borne. We will discuss this issue briefly at the end of
the section.

The proof of this lemma is straightforward and
therefore we omit it.

We thank an anonymous referee for pointing out the
possibility of patient selection by the health authority.

. As a consequence of this, payments to public

physicians are a function of total costs and number
of patients treated.

Using the fact that in the absence of patient selection
the problem is always concave, it can be shown that
the concavity is preserved in two cases. First, when
the health loss associated with waiting for treatment
(0) is sufficiently large. Secondly, if the dependence
of §°°(x) on x is relatively weak. This latter condition
can be seen as a restriction on the distribution of the
severities. In particular, we will show in the following
section that, for an uniform distribution of severities,
it holds if the relative dispersion of the severities
(As/3) is below a certain threshold.

. Ellis [8], Ellis and McGuire [9,10], Blomqvist [13],

Dranove [14], Ma [15], Rickman and McGuire
[16] and Selden [17] have written extensively on this
issue.
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In this regard, some health authorities have imposed
restrictions on the private earnings of the publicly
employed physicians to limit their strategic capacity.
Gonzalez analyses in detail this issue [18].
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