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Objectives: The current study presents a new conceptual framework for physician-induced demand that comprises several influential
components and their interactions.
Methods: This framework was developed on the basis of the conceptual model proposed by Labelle. To identify the components that
influenced induced demand and their interactions, a scoping review was conducted (from January 1980 to January 2017). Additionally, an expert panel was formed to formulate and expand the framework.
Results: The developed framework comprises 2 main sets of components. First, the supply side includes 9 components: physicians’ incentive for pecuniary profit or meeting their target income, physicians’ current income, the physician/population ratio, service price
(tariff), payment method, consultation time, type of employment of physicians, observable characteristics of the physician, and type
and size of the hospital. Second, the demand side includes 3 components: patients’ observable characteristics, patients’ non-clinical
characteristics, and insurance coverage.
Conclusions: A conceptual framework that can clearly describe interactions between the components that influence induced demand
is a critical step in providing a scientific basis for understanding physicians’ behavior, particularly in the field of health economics.
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INTRODUCTION
Physicians’ behaviors play a pivotal role in their provision of
medical services and are of particular importance for health
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economics, mainly owing to the fact that physicians can benefit from their role as agents and the information asymmetry
between physicians and patients by inducing demand [1]. According to McGuire [2], physician-induced demand (PID) occurs when “a physician influences a patient’s demand for care
against the physician’s interpretation of the best interest of the
patient” [2]. A wide spectrum of factors can influence PID and
have been widely investigated by researchers. Based on the
results of these studies, various and sometimes contradictory
models have been developed to characterize physicians’ behavior. Some models have used utility theory and profit maximization principles to investigate PID [3-5], whereas others
have followed the principles of neoclassical theory by using a
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persuasive advertisement model [6,7]. Still others have used
econometric models, such as structural equation [8], difference-in-difference [9,10], and Poisson models of the impacts
of different factors on physicians’ behavior [1]. Various studies
have considered different factors. Some have investigated the
density of physicians in a specified area as a factor that can
motivate PID, while others have emphasized the importance
of changes in payment methods or insurance coverage [4,1114]. In general, previous studies have emphasized 1 or 2 factors that can influence PID, or tried to prove the existence of
PID using the above-mentioned factors. However, such investigations may be influenced by bias or error, and they therefore have been criticized by a number of economists [15,16].
For example, most studies on supplier-induced demand (SID)
have found a direct association between service utilization
and the number of physicians, and have pointed out that this
kind of increase in service utilization is not necessarily due to
PID [17-20]. Although studies have shown the existence of
PID, most have not been able to provide strong evidence for
the existence of SID. However, some researchers have tried to
address this issue. For example, Liao [7] used the Physician
Ethics Index to tackle the shortcomings of previous studies,
and Grytten and Sørensen [21] proposed a more realistic
model for PID in a study of payment methods.
Since the concept of PID is very broad and complex, debates
on theories and their impacts continue, and there is no united
framework. Labelle et al. [22] developed a conceptual model
for the definition of PID that has been endorsed and used by
many researchers. The current study tried to provide a more
expanded conceptual framework by extending this model and
describing the influential factors in greater depth, in order to
make the association more transparent and thereby promote
a better understanding of the concept of PID.
The conceptual framework proposed in this study, which

aims to measure the impact of different factors, is based on
the conceptual model developed by Labelle et al. [22]. The Labelle model includes the effectiveness of provided services
and of the agency relationship to identify the separate concepts of service utilization that have been expressed in different studies. By asking the 2 following questions, in addition to
considering patients’ health status, the Labelle model explored
the impact of induced services. First, if patients had the same
information, would they demand the same services? Second,
did the provided services have a positive impact on patients’
health? Labelle showed the answers in a matrix (Figure 1) [22].
The model investigated the service provision behavior of
physicians from 2 perspectives—agency effectiveness and
services effectiveness—and described illustrative cases of different types of PID. With regard to the information asymmetry,
the agency effectiveness dimension deals with the scope of
agency effectiveness, as well as whether physicians act as perfect agents, rather than the existence of the agency relationship. The second dimension shows the impact of physicians’
actions on patients’ health status, and reflects the marginal
benefit for patients from the provided services. Based on the
matrix that was developed (Figure 1) [22], if physicians do not
act as perfect agents, cells IVa and IVb show SID that has traditionally had negative connotations - utilization that is ineffective, and thus wasteful (Cell IVa) or even harmful (Cell IVb) to
patients, and which informed patients would not have chosen
to consume.
Based on this conceptual framework, whether provided services align with available clinical practice guidelines may be
one of the best ways to identify induced demand. In fact, this
approach may address the weak areas of studies that only use
increased service utilization as the main indicator of induced
demand. Along with this concept, a series of components that
influence induced demand should be described, in order to
Did the service contribute positively to the
patient’s health status?
Services

Effectiveness

Would the patient have demanded
the service if he/she had the same
information as the physician?

Agency

Yes

No
Neutral

Detrimental
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IIIa

IIIb

No

II

IVa
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Figure 1. The developed conceptual framework. Source from: Labelle et al. J Health Econ 1994;13(3):347-368 [22], with permission of Elsevier.
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measure their effects and their associations. In today’s interactive world, it is undoubtable that the components of induced
demand interact with each other and must be considered as a
whole in studies. A model based on these components can be
used at both micro-levels (e.g., the hospital level) and macrolevels (e.g., the national level).

METHODS
Since no comprehensive review has been conducted of factors that contribute to PID, a scoping review was conducted to
identify the components that influence PID and to understand
their interactions. A scoping review is a knowledge synthesis
technique that aims to collect and evaluate the current state
of knowledge on a particular topic, especially when the issue
has not yet been comprehensively reviewed. Thus, the 5 stages of Arksey and O’Malley [23]’s framework for scoping reviews
was used, as described below:

Stage 1: Identifying the Initial Research Questions
The focus of this study was on the components of PID and
their relationships, with the goal of designing a conceptual
framework, so the initial questions that guided our search were:
(1) What are the components of PID?

(2) How are these components related to each other?
(3) What is the best conceptual framework to show these
components and their relationships?

Stage 2: Identifying Relevant Studies
Key concepts and search terms were developed to identify
the literature related to PID. We performed a comprehensive
literature search of the major databases, including Scopus,
PubMed, Web of Science, ProQuest, the Cochrane Library, and
Embase, from January 1, 1980 to January 1, 2017. Moreover, a
hand search of the reference lists of selected papers was performed, and Google Scholar was searched to identify any other gray literature. The searches were all done from October 28,
through November 3, 2017. For searching the above-mentioned databases, a search strategy appropriate for each database regarding Medical Subject Headings guidelines was employed, with the use of following key words: PID, SID physician
density, payment method/income, and service price. The
search strategies used to find relevant studies by title and abstract are outlined in Table 1.

Stage 3: Study Selection
In the initial search, 2154 articles were identified. Through a
title review, using the inclusion and exclusion criteria, a large

Table 1. Search strategy of databases
Database

Search strategy

PubMed

Search (((Supplier induced demand [Title/Abstract]) OR Physician induced demand [Title/Abstract]) OR PID [Title/Abstract]) OR SID [Title/
Abstract]
Search (((((Supplier induced demand [Title/Abstract]) OR Physician induced demand [Title/Abstract]) OR PID [Title/Abstract]) OR SID [Title/
Abstract])) AND (payment method OR income) [Title/Abstract]
Search (((((Supplier induced demand [Title/Abstract]) OR Physician induced demand [Title/Abstract]) OR PID[Title/Abstract]) OR SID [Title/
Abstract])) AND (service price OR tariff) [Title/Abstract]
Search (((((Supplier induced demand [Title/Abstract]) OR Physician induced demand [Title/Abstract]) OR PID [Title/Abstract]) OR SID [Title/
Abstract])) AND insurance [Title/Abstract]
Search (((((Supplier induced demand [Title/Abstract]) OR Physician induced demand [Title/Abstract]) OR PID [Title/Abstract]) OR SID [Title/
Abstract])) AND physician density [Title/Abstract]
Search (((((Supplier induced demand [Title/Abstract]) OR Physician induced demand [Title/Abstract]) OR PID [Title/Abstract]) OR SID [Title/
Abstract])) AND asymmetric information [Title/Abstract]

Cochrane Library

#1 physician Near/2 induced Near/2 demand, #2 supplier Near/2 induced Near/2 demand, #3 SID, #4 PID, #5 payment,
#6 insurance, #7 Physician density, #8 service price, #9 asymmetric information, #10 #1 OR #2, #11 #3 AND #4,
#12 #10 OR #11, #13 #12 AND #5, #14 #12 AND #6, #15 #12 AND #7, #16 #12 AND #8, #17 #12 AND #9

Scopus

((TITLE-ABS-KEY(physician induced demand)) OR (TITLE-ABS-KEY(Supplier induced demand)) OR (TITLE-ABS-KEY (PID)) OR (TITLE-ABS-KEY
(SID))) AND (TITLE-ABS-KEY (payment)) OR AND (TITLE-ABS-KEY (insurance)) OR (TITLE-ABS-KEY (physician density)) OR (TITLE-ABS-KEY
(service price)) OR (TITLE-ABS-KEY (asymmetric information)) AND (LIMIT-TO (LANGUAGE, “English”))

Embase

induced:ab,ti AND demand:ab,ti OR (supplier:ab,ti AND induced:ab,ti AND demand:ab,ti) OR (physician:ab,ti AND induced:ab,ti AND
demand:ab,ti) AND payment OR (‘density’/exp OR density) OR insurance: ab, ti OR asymmetric information: ab, ti OR service price: ab, ti

Web of Sciences

TITLE: (induced NEAR/2 demand) OR TITLE: (physician NEAR/2 induced NEAR/2 demand) OR TITLE: (supplier NEAR/2 induced NEAR/2
demand) AND (TITLE: (payment) OR TITLE: (insurance) OR (physician density) OR (service price) OR (asymmetric information))

ProQuest

TITLE: (induced NEAR/2 demand) OR TITLE: (physician NEAR/2 induced NEAR/2 demand) OR TITLE: (supplier NEAR/2 induced NEAR/2
demand) AND (TITLE: (payment) OR TITLE: (insurance) OR (physician density) OR (service price) OR (asymmetric information))
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Records identified through
database searching (n=2123)

Additional records identified
through other sources (n=31)

Full-text articles assessed for
eligibility by research team (n=120)
Records excluded by
research team
according to the
eligibility criteria
(n=85)
Articles included in synthesis
(n=35)

Quantitative studies (n=34)

Conceptual framework (n=1)

Figure 2. Flow of research through the stage of review.

number of studies that were irrelevant, duplicates, not published in English, or did not have the appropriate timeframe
were excluded. For studies to be eligible for this review, they
must have presented specific components and the metrics
used to measure their relationships. Two reviewers (MM, SES)
followed the above-defined criteria separately and screened
the studies by title, abstract, author, year of publication, country/region, and article type; they were in agreement for 90%
of the identified literature, and cases of disagreement were resolved through consensus; subsequent, 35 studies remained.
Figure 2 shows the study selection process.

Stage 4: Data Charting and Collation
The authors created a worksheet in Excel, and the author,
year, and location of each study, as well as the variables used
to assess PID and their relationships were entered into this Excel file to manage the data.

Stage 5: Summary and Reporting of Findings
We used the narrative method to extract common themes
of the components and their relationships, and the results
were then summarized. The identified components were divided into 2 main groups—supply-side and demand-side—
which are explained further in the Results section.
Next, a panel of 10 experts was assembled, and their opin-

ions were solicited about the new conceptual framework that
was developed by the authors. All the experts had a high level
of education and played important roles in decision-making
and policy-making about the health care system. They included members of Social Security Insurance, the Ministry of
Health and Medical Education, hospital administrators, and
professors. The participants were pessimistic about the expanded conceptual framework for PID. In response to their
suggestions, some components and the relationships thereof
were modified, and the model was finalized.

RESULTS
As shown in Figure 2, 2154 records were identified in the initial search. From these results, the full text of 120 potentially
relevant studies was assessed by the research team, and 85
studies were excluded because they did not meet the eligibility criteria. Of the remaining studies, 34 studies were quantitative, and 1 study was about a conceptual framework. The list
of the studies is available in Table S1.
The studies involved a broad range of factors and were
highly heterogeneous according to the applied theoretical
frameworks and methodology. Therefore, we present a brief
discussion of the components and their relationships. The
components were classified into 2 main categories—supply-
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side with 9 components and demand-side with 3 components—that are presented in more detail below.

although it should be noted that in this case, the increased
utilization is not related to the increased accessibility to
healthcare services [2,7].

Supply-side Components
Physicians’ incentive for pecuniary profit (or to meet their
target income)
From a mercantilist perspective, the correctness of a behavior or action should be judged by measuring or evaluating its
outcomes, and an action or behavior is deemed to be correct
if it has better outcomes and is more worthwhile [24]. In a
competitive medical market, particularly for general practitioners, achieving a target income (an income that the person
thinks he or she deserves) provides a strong incentive for increasing activity and providing services that result in more
profit. Induced demand is a way to fill the gap between current and target income, up to the point that the disutility that
arises from induced demand becomes equal to the utility of
the higher income. Therefore, personal benefit is a major incentive for inducing demand, and various studies have considered this through different lenses, such as medical ethics indicators [6,7,25].
Physicians’ income
As described in the general theory of employment, interest,
and money proposed by Keynesian models, “nominal wages
are sticky-down”—that is, individuals oppose reductions in
their income [26]. Physicians, although their incomes are
higher than those of many other occupations, are not an exception to this generalization, and respond to each factor that
results in a reduction of their current income. Since physicians
are patients’ agents and can manipulate their demand, when
they encounter reduced income, they can compensate in various ways (e.g., increasing the quantity of provided services,
changing the combination of provided services, or increasing
self-referrals and consultation length) [27-29].
Physician/population ratio
The physician/population ratio is an important factor underlying induced demand. In health markets, when prices are
fixed, an increase in the number of physicians reduces the
market share of each provider and creates unwanted nonprice competition [2]. Studies of physicians’ geographical distribution have shown that higher demand, compared to supply, has a greater influence on their income. Therefore, to
maintain their previous income levels, they induce demand,
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Price of services
Changes in the price of services result in variations in the
price/cost ratio, which directly motivate physicians who intend
to maximize their profit to induce demand. When governments reduce the prices to balance the market, or keep prices
within a predetermined threshold, the substitution effect increases utilization. Such price changes also create an income
effect. Various studies have investigated the impact of price
changes, and most have shown that reduced prices, which in
turn result in lower incomes, motivate physicians to induce
demand [30,31].
Payment methods
Payment methods have complex impacts on physicians’ behavior and induced demand. Physicians can be compensated
either directly through out-of-pocket payments or indirectly
by a third party. Various countries use different payment
methods, and it has been shown that fee-for-services and perdiem payments can be used by physicians to manipulate the
volume or intensity of provided services more easily, thereby
allowing them to increase their income and simultaneously
influence the quality of provided services. Furthermore, under
per capita arrangements, physicians can increase the number
of enlisted patients to increase or maintain previous levels of
income and at the same time increase the frequency of followup visits [32-34].
Consultation time per visit or service
In many countries, governments have set minimum standards for the length of consultations, and depending on the
payment method, physicians receive compensation that consists of 2 elements: a fixed part and a variable part. In such a
system, if a consultation lasts longer than a predetermined
threshold, the insurer or patient should pay an extra amount.
This type of payment can provide incentives for physicians to
induce demand by increasing the duration of consultations,
particularly when their income declines (e.g., due to an increased number of physicians or a decreased number of patients) [13,21,35].

A Conceptual Framework of Physician-induced Demand

Type of recruitment of physicians
Physicians in different countries work under different employment arrangements. Some are employed by the government, or have a contract with the government, while other
work privately. Under the first type of arrangement, they receive a fixed and predetermined salary, and therefore incentives to induce demand are almost removed. In the latter circumstances, the type of contract is a strong determinant of induced demand incentives. Under independent, private arrangements where patients compensate physicians for provided services, physicians can easily provide unnecessary services [7,21,35].
Visible characteristics of the physician
This component comprises a set of characteristics that are
visible to researchers, including marital status, sex, age, duration of clinical experience, level of training, and medical specialty. A large number of studies have investigated the impact
of these factors on incentives for inducing demand. They
showed that physicians with different visible features assigned
different weights to their income, leisure and work preferences, professional reputation, and motivation to provide unnecessary services [21,33,36].
Type and size of hospitals
The number of beds or annual average number of patients
determines the size of a hospital. Studies have shown that
hospital size influences overutilization, owing to financial
pressures and variation in the number of patients across hospitals. Usually in larger hospitals, fixed costs are proportionally
higher, which creates incentives for providing more expensive
services to increase the return on investment. This is more
common in private hospitals than in public ones [8,10].

Demand-side Components
Patients’ visible clinical features
This component refers to patients’ health status, and it is
categorized based on diagnosis-related group. Visible characteristics can be observed by physicians, thereby providing
them with an information advantage that can be used for personal benefit. The patient’s medical status can vary from minor
to highly complex. Overall, physicians are less likely to induce
demand if a patient’s illness is minor, because the level of the
information asymmetry will not be as significant, but in patients with highly-complex medical conditions, this gap is

larger, meaning that depending on the physician’s interest,
the volume of services can be manipulated [1,8].
Patients’ visible non-clinical features
Some parameters within this component, such as socioeconomic status (education level, occupation, marital status, and
residence area), enable physicians to assess the level of medical information available to patients and their welfare. Furthermore, some of these demographic features, such as age
and sex, are used to assess patients’ health. Studies have
shown that individuals with lower socioeconomic status are
more likely to have limited medical information, making it
easier to manipulate their demand for physicians [8,33].
Insurance coverage
Health systems use various methods to finance healthcare
services. In some health systems, patients directly pay the
costs, while in other systems, insurers pay the bills. In addition,
there are a number of systems that use mixed methods. Insurance coverage and its types play an important role in induced
demand, because on the one hand, the payment method is
determined by insurers, and on the other hand, physicians can
readily provide extra services [33,37,38].

DISCUSSION
In the current study, a model of induced demand and its related components was developed based on the framework
proposed by Labelle et al. [22]. In addition, influential components were proposed according to a scoping review, and their
relationships were described based on the results of an expert
panel. After reaching consensus, an integrated conceptual
framework was proposed (Figure 3).
As discussed in most of the literature on the topic, induced
demand originates from physicians’ desire to acquire financial
benefits. In most previous studies, PID has been considered
within the context of medical ethics by measuring physicians’
and patients’ utility, which directly influence induced demand
[6,7]. Physicians’ income is another important factor that directly influences their utility. Therefore, any factor that reduces
physicians’ income would result in decreased utility, which in
turn provides incentives to compensate for this reduction via
inducing demand. Therefore, based on the components discussed above, income influences induced demand through a
desire to gain more financial benefits [4,6,39].
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Figure 3. Conceptual framework of physician induced demand.

However, if the equilibrium price or tariff is considered constant at a certain level and the supply of physicians increases
in response to demand for services (i.e., there is no accessibility effect), physicians’ income will be affected. Feldman and
Sloan [27] showed that physicians’ density did not have a direct impact on induced demand, and suggested that income
was a mediating factor. Thus, physicians’ density and induced
demand show an indirect association. In addition, if governments change the reimbursements in a manner that is inconsistent with physicians’ desires, physicians can react in a way
that involves both income and substitution effects. When prices decline, the price/cost ratio will decline, which results in
lower incomes for physicians, in turn leading to induced demand [40,41]. Payment methods that link output to income
provide an incentive to induce demand to increase income. If
physicians show income-maximizing behavior, they seek to
acquire the maximum possible income from the services that
they provide. Unless the marginal cost is higher than the marginal income, physicians can maximize their income by pro-
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viding additional services. Consequently, this component influences induced demand through income [32,41].
The allotted time per patient and the type of physician recruitment, which are associated with the payment method, indirectly influence induced demand through income. As Grytten and Sørensen [21] and van Dijk et al. [35] noted, when income declines, physicians who work privately or on a contract
basis are motivated to induce demand. Visible characteristics
determine the behavior and altruism of physicians. In other
words, factors that are categorized as part of this component
can influence the profit-seeking behavior of physicians. For
this reason, many studies have considered this component as
an explanatory vector [7,29].
In analyses conducted at the hospital level, the type and size
of the hospital are important factors that indirectly influence
induced demand, due to their impact on physicians’ income.
Since a part of a physician’s income is determined on a per
capita basis, if the number of patients treated at a hospital declines, their income also declines. Therefore, because increas-
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ing the number of hospitalized patients is an option to decrease financial pressures and costs, stakeholders could motivate physicians to induce demand. However, the number of
physicians working at a hospital is related to the physician/patient ratio, which impacts their per capita reimbursement. In
other words, the more physicians, the less role per capita reimbursement will play [8,9].
So far, we have discussed supply-side components, but there
are also 3 demand-side components. The first is related to visible clinical features, which can only be observed by physicians.
Since these characteristics determine the health status of patients, based on the Labelle model, they are beneficial for identifying the effectiveness of provided services, as physicians determine the appropriateness of a service based on these characteristics [22]. Visible non-clinical characteristics of patients
(i.e., age, sex, education, marital status and residence area) are
also among the factors that physicians consider when determining whether to provide extra services; as discussed above,
this component reflects patients’ level of clinical information
[8]. Regarding the component of patients’ insurance coverage,
on the one hand, insurance coverage determines how physicians are paid, and on the other hand, when patients are insured, physicians can induce demand more easily because a
third party pays the charge and the patients’ out-of-pocket expenses are low. Therefore, this component acts on both the
demand and supply sides [8,37].

Limitations

components. Testing a hypothesis on induced demand by
considering 1 or 2 components likely leads to bias, because of
the wide scope of induced demand and the many factors that
contribute to it. In addition, a multilevel investigation of the
health sector would seem to be needed to investigate induced
demand. A multilevel structural equation model may be
among the most useful models for investigating induced demand, because it shows both casual relationships and the
multilevel structure of health systems.
Researchers in the health sector are trying to develop a
comprehensive model for induced demand. Although many
studies have investigated these relationships, previously-developed models fail to show the broadness and links between
components, and these investigations have been conducted
in the absence of a conceptual framework. With the groundbreaking advances of science in the present century, particularly in the field of econometrics, it is expected that researchers will do their best to develop a comprehensive, universallyapproved conceptual framework.
The conceptual framework developed in the current study
attempts to show the complexity of the relationships among
different components to provide a broader scientific vision for
health economics. Since no unified theory exists regarding induced demand, the authors hope that the current model can
provide a basis for consensus and brainstorming ideas to identify strategies for reform, because induced demand is related
both to patients’ health and to the efficient use of resources.

Since this scoping review had a broad search scope and the
volume of results was quite large, more time was needed to
screen articles than is the case for other types of review studies.
In addition, there may be additional components that were
not mentioned in the present framework, because the findings
of this study were based on a review of the existing literature.

SUPPLEMENTARY MATERIALS

CONCLUSION

The authors have no conflicts of interest associated with the
material presented in this paper.

It is becoming evident that PID is a multilevel issue with different components that affect each other, so this scoping review was useful for recognizing all aspects of this field, better
understanding the issues, and identifying gaps in the existing
literature.
Describing a conceptual framework for induced demand, as
a basis for identifying its components and their relationships,
motivates researchers to investigate and test these related

Supplementary material is available at https://www.jpmph.
org/
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