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CHAPTER ONE: INTRODUCTION

1. BACKGROUND AND PROBLEM STATEMENT

Before and after the COVID-19 pandemic, the rising trend in health expenditure remains one of the
major issues for policymakers and scholars in many countries worldwide, especially those with
advanced economies (OECD, 2015). Escalating health expenditure constitutes a dilemma for
policymakers as it poses real and looming threats to the sustainability of health systems, and therefore,
it might as well hinder the endeavors to achieve universal health coverage that has been a global
objective led by the World Health Organization (WHO) in the last few decades. Several studies were
conducted to analyze the reasons behind the escalating health expenditure globally (Altman et al.,
2003; Tang et al., 2012; Chye et al., 2021; Maharana & Ladusingh, 2021). Among the main factors of
the escalating health expenditure, this literature underlines supply-side economic factors which are
related to costs (service providers’ payments and administrative costs) and especially technological
factors such as innovations in drugs, biomedical devices, and other technologies; medico-legal factors
such as professional malpractice and defensive medicine; demand-side factors such as unhealthy
lifestyles or demographic factors such as population aging and the associated chronic disease burden;

(Sorenson, 2013; Sheiner, 2014; OECD, 2015).

Such a trend in health expenditure led some health systems to rethink their structure and healthcare
delivery model. A shift from the care models that solely focus on the health outcomes of an individual
when in need of medical intervention towards more preventive and pre-emptive care services and
towards a population health management model is marked as a potential gateway towards optimization
of the health expenditure (Hennessy et al., 2015; Merchant et al., 2016; Jacko et al., 2021). With
population health management models, health systems emphasize the health outcomes of larger

communities, entire populations, or population subgroups. By doing so, with the seemingly inevitable
1



rising trend in health expenditure, policymakers try to optimize expenditure by re-allocating available
resources to clinically appropriate services that serve broader populations and thus improve the

population health outcomes and mitigate the financial burden in the future.

At the very heart of the process of changing the structure of the health systems is the tripartite
interaction between policymakers or service regulators (sometimes also funders), service providers
(professionals), and service users (patients). This interaction can be investigated as a multi-principal
agent relationship ubiquitous in most regulated health systems. In such a relationship, service
providers (physicians) act as agents of two principals: the patients and the regulators or funders. In a
multi-principal agent setting, several economic and regulatory problems emerge and pose challenges
to regulators with regard to the implementation of the population health models and the optimization
of health expenditure. Among the problems is the information asymmetry between the principal(s)
and the agents, where the agents conventionally are more informed than the principals with regard to
health and medical information. Therefore, principals delegate health- and medical-related tasks to
agents or service providers. In the absence of contractual agreements and regulatory framework,
potential moral hazards, arising from the information asymmetry, can lead service providers (agents)
to produce inefficient and unnecessary services that might maximize their utility and the utility of
service users or patients while undermining the utility of the service regulators - especially when the
objectives of both the providers and users are aligned against the regulators (Buchanan, 1988; Mooney

& Ryan, 1993; Forgione et al., 2005; Schneider & Mathios, 2000).

Several strategies have been devised in domains such as corporate governance and public economics
to mitigate and solve the problems of the multi-principal agent setting and design optimal contracts
that maximize the utility of the principal or regulator. In health markets, among the most widely

investigated strategies are:



1. Financial incentives imposed by the regulator or funders to service providers and patients.

2. Regulatory arrangements aiming at influencing the providers’ clinical decisions.

The use of financial incentives alone by regulators or funders in health markets to influence the
providers’ clinical choices is challenging, and the results shown in the relevant literature are mixed at
best. For instance, Quinn et al. (2019) found no association between different provider payment
mechanisms and the volume of patients’ visits, and the overall cost of care. Other studies revealed
that financial incentives to providers could be too powerful to the extent that they can negatively affect
the fiduciary role of the providers towards their patients (Armour et al., 2001; Heider & Mang, 2020).
Other studies questioned the practice of incentive-induced cream-skimming of patients by the
providers, leading to fairness problems (Kjostolfsen et al., 2021). Overall, financial incentives are, at
best useful tools to induce some change in the behavior of health professionals but cannot alone

provide a solution to the allocative problems due to multi-principal agent settings.

Regulatory arrangements such as soft law tools and different degrees of mandate provide a promising
alternative for regulators to induce behavioral changes in providers while maintaining a balance in the
multi-principal agent relationship. Such a balance is paramount to regulators trying to maximize the
health outcomes of their population. In principle, soft law tools such as clinical practice guidelines
offer evidence-based information that mitigates the asymmetry gap between the principal and the
agent and thereby contribute to a more efficient allocation of healthcare resources. However, the
question of compliance by providers and adherence by patients to soft law tools in healthcare remains
unconcluded. Several determinants play a role in the compliance with guidelines, whether they are
local, national, or international guidelines, including individual characteristics of service providers,
regional differences, differences across medical specialties, and in the trust relationships between
practitioners and patients (Aarts et al., 2012; Lugtenberg et al., 2009; Zerbo et al. 2020). However, the

3



interplay between regulatory tools and financial incentives in healthcare markets is still largely

understudied, broad, and open to further research.

Hence, in this thesis, I examine the determinants of (non-)compliance with different regulatory tools
in light of the tripartite interaction of the multi-principal agent relationship between service providers,
patients, and regulators or funders. More precisely, I will focus on the effects of financial incentives
and professional competition on the (non-)compliance with different local and national regulations,

soft law tools, and degrees of mandate. The thesis aims to:

1. Reveal the different institutional, economic, and regulatory settings that influence the multi-
principal agent relationship in different health systems.

2. Propose a theoretical or conceptual framework of the potential (non-)compliance with soft
law tools issued by regulators.

3. Study the effect of intra- and inter-professional competition among healthcare professionals
on the (non-)compliance with soft law tools.

4. Examine the effect of different degrees of mandate on the providers.

2. RESEARCH QUESTIONS

The main research question of this thesis is:

What are the determinants of the (non-)compliance with different regulatory tools in light of
the multi-principal agent relationship between the three main economic players in the

healthcare systems: service providers (professionals), regulators (funders), and users (patients)?

Furthermore, four sub-questions are used to answer the main research question as follows:



1. What are the different institutional, economic, and regulatory settings which govern the multi-
principal agent relationship in healthcare in different countries representing a wide array of
governance, economic, and regulatory considerations? How can such different settings affect
the multi-principal agent relationship?

2. In light of the multi-principal agent framework, what role can soft law tools such as clinical
practice guidelines play in regulating the medical practice and providers’ decisions?

3. How do intra-professional competition between GPs and inter-professional competition
between different medical specialties affect the (non-)compliance with clinical practice
guidelines of enrollment into a chronic disease management program?

4. In a setting where physicians act as agents of multiple principals: patients, and regulators,
under which conditions are different degrees of mandate an effective implementation and

regulatory tool?

3. OUTLINE OF THE CHAPTERS AND RESEARCH METHODOLOGY

This subsection provides the main outline and the methodology of the following chapters.

Chapter Two: The Requlation of Professional Healthcare Services: A Comparative Analysis

In this chapter, a comparative analysis is carried out to reveal different governance, economic, and
regulatory determinants of the multi-principal agent relationship in five different countries. The
analysis focuses on the implementation of similar regulatory and contractual solutions that allows
service regulators or funders to change their service delivery model or structure. The chapter focuses
on five countries, which represent different health systems as for funding and provision of services.
The countries of choice are Italy, the United Kingdom (UK), Germany, the Netherlands, and the

United States (USA). The comparative analysis delves into the typology of the health system, financing



system, and the trends of health expenditure in general. Then the analysis tackles directly the tools to
regulate the multi-principal agent interactions in health markets, such as the provider payment schemes
and the regulatory arrangements of soft law tools used in the five countries to optimize service

provision and their enforcement and compliance status.

Chapter Three: Economic and Regulatory Arrangements of Multi-Principal Agent Relationship in

Healthcare: A Theoretical Framework

This chapter is concerned with the second research sub-question: In light of the multi-principal agent
framework, what role can soft law tools such as clinical practice guidelines play in regulating the
medical practice and providers’ decisions? Therefore, this chapter analyzes the principal-agent model

in general and the multi-principal agent in healthcare in particular, discussing:

1. The different roles of cost-sharing arrangements posed by the regulators on service providers
2. The role of soft law tools such as clinical practice guidelines in influencing the clinical choice

of service providers

After this discussion, a theoretical framework of the behavioral interactions between service providers,
payers, and users when confronted with soft law tools such as clinical practice guidelines is developed.
The framework draws testable implications on how different legal or professional rules and different

economic settings affect the (non-)compliance of service providers with the soft law tools.

Chapter Four: Determinants of Compliance with Clinical Practice Guidelines: The Case of Patient

Enrollment in a Chronic Disease Management Program

Chapter four of this thesis tackles the third research sub-question: How do intra-professional

competition between GPs and inter-professional competition between different medical specialties
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affect (non-)compliance with clinical practice guidelines of enrollment into the chronic disease
management program? The chapter investigates the case of inappropriate (non-)enrollment of chronic
kidney disease (CKD) patients into a CKD management program called PIRP that has been
implemented in Emilia-Romagna, Italy. The enrolment of patients into PIRP should follow clinical
practice guidelines developed by the local health authorities in Emilia-Romagna. The chapter examines
the effects of different factors affecting the (non-)compliance with the guidelines, namely the intra-
professional competition between GPs and the inter-professional competition between different
medical specialists who interact with CKD patients. Using panel data from 2009 to 2016 from PIRP,
a panel data survival analysis is used to reveal the effect of different characteristics of the service
providers and the service users on the (in-)appropriate referral of CKD patients to PIRP in light of
the locally issued clinical practice guidelines of concern. Furthermore, the chapter provides a
description of the PIRP program and its guidelines. In addition, it provides a conceptual framework

for the motivations of the agents or providers.

Chapter Five: The Compliance of Healthcare Professionals to Different Requlatory Degrees for the

Prescription of Generics Medications

This chapter answers the fourth and last research sub-question: In a setting where physicians act as
agents of multiple principals, under which conditions are different degrees of mandate an effective
implementation and regulatory tool? Precisely, the effects of two national laws targeting the
prescription behavior of service providers are examined. The two laws have different degrees of
mandate to physicians as prescribers. Using the PIRP panel data, firstly, the effect of the two laws on
the policy outcome of interest, promoting generic medications, is examined using the regression
discontinuity in time (RDiT) causal inference method. Secondly, two difference-in-difference models:

canonical and dynamic, are used to analyze the effect of the second law from the RDiT model, explore
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the long-term effect of the soft law, and reveal conditions that lead to heterogeneity in the treatment

effect.

Chapter Six: Conclusion

The final chapter provides a summary and the main conclusions of the thesis - and how they relate to
the research question(s). In addition, it discusses the limitations of the thesis along with avenues for

future research.

4. RESEARCH SIGNIFICANCE

This thesis is chiefly concerned with studying the multi-principal agent relationship and the
determinants and driving factors of (non-)compliance with soft law tools and different degrees of
mandate in healthcare systems. More specifically, the thesis investigates how the (non-)compliance
with soft law tools and different degrees of mandate at a micro-level depends on the interaction
between three main economic agents: the service providers, service users as in patients; and service
regulators or funders. Studying the characteristics and attributes of each agent might give important
insights into how soft law tools and different degrees of mandate work in different regulatory and

institutional settings.

The research will therefore contribute to the literature of applied health economics and regulation in
terms of understanding the (non-)compliance with soft law tools and different degrees of mandate, or
better, of disentangling the causal relations between the characteristics of the service providers,
receivers and funders and the effectiveness of those regulatory tools. Such analysis is of paramount
importance for scholars and policymakers as it will provide insights for designing more sustainable
health systems to achieve better health outcomes and to open the door for further validation and

testing in other institutional settings.
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CHAPTER TWO: THE REGULATION OF PROFESSIONAL HEALTHCARE SERVICES: A

COMPARATIVE ANALYSIS

1. INTRODUCTION

In the last three decades, health systems faced challenges that constituted threats to their sustainability
and resilience. Among these challenges are the rising health expenditure, the increase in non-
communicable diseases, and demographic changes such as aging populations. One way to mitigate the
effect of these challenges was a shift in the healthcare delivery model from models focusing on
managing individual acute conditions to a more holistic population health model (Friedman &
Starfield, 2003). In the population health model, there is a focus on the health outcomes of the whole
population or subgroups of the population rather than focusing on sporadic individual acute care
outcomes. Therefore, initiatives and strategies targeting prevention and integrated management of
non-communicable diseases are at the forefront of health policymakers’ agenda to achieve better
health outcomes by efficiently managing the available resources. Figure 2.1 shows the average
European Union (EU) growth rate of health expenditure per different service; it shows the structural
change in the model of care delivery to focus on population health management. After 2013, the most
significant increase was in preventive services in an attempt to contain the rising health expenditure

in inpatient, outpatient care, and pharmaceutical expenditure.
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Figure 2.1: The EU average growth rate of health expenditure per different services
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Central to the population health model is the multi-principal-agent relationships in the delivery of care
between the service providers, the service users or patients, and the regulators or service payers. The
dynamics of the multi-principal agency theory in regulating healthcare services are paramount for
service regulators or payers as there is a need to align the behavior of service providers towards a more
cost-effective use of resources with greater benefits for the population. The importance of the multi-
principal agency stems from the fact that shifting the emphasis of the healthcare delivery model from
hospital to outpatient care requires the use of organizational models that are less hierarchal. With less
hierarchal structures such as outpatient practices, observing the outpatient providers' choices are more
costly than those of the hospital providers. The majority of health systems share the priority of
inducing service providers to make more cost-effective choices at the micro-level through different

regulatory and economic tools.
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Therefore, studying different economic and regulatory arrangements of the relationship between
service providers, patients, and payers is important to understand different implementation methods
in order to for health systems to change their structure. These changes aim to align the objectives of
principals and agents in order to optimize health expenditure and to move towards population health
management models. To some extent, it also helps to understand the relative weight given to different
regulatory tools in different countries: financial incentives and legal instruments to ensure providers’

compliance with the service regulator/funder’s interests.

Furthermore, since healthcare systems differ in several features such as institutional settings,
governance, financing system, regulatory arrangements, policy objectives, and other features, it is
important to explore the differences between different health systems as well. Therefore, in this
chapter, a country comparison is carried out to reveal different regulatory and economic arrangements
of the multi-principal-agency relationships in different healthcare settings. The chapter focuses on five
countries, which represent different health systems as for funding and provision of services. The
countries of choice are Italy and the United Kingdom (UK), which represent the tax-based national
financing system; Germany, which represents the mandatory social health financing scheme; the
Netherlands, which represents a managed competitive health financing scheme; and the United States
(USA), which represents a hybrid and more competitive system where the financing system relies on

private and public schemes.

After this introduction, the chapter proceeds with section 2, in which the differences in the financing
mechanism, as well as the health expenditure levels in the five countries in question, are highlighted.
While section 3 is concerned with the economic arrangements between insurers/funders and setvice
providers, whether they are institutions (hospitals, centers) or individuals (physicians). Moreover,

section 4 shows the regulatory arrangements, which also govern the multi-principal-agency
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relationships in healthcare. It will also shed light on the existing regulatory tools and guidelines used
by regulators to influence the choices of service providers (physicians) and service users (patients).
Section 5 discusses the findings of the aforementioned comparative analysis, and section 6 provides

the conclusion of this chapter.

2. HEALTH SYSTEMS, HEALTH EXPENDITURE, AND FINANCING SYSTEMS

2.1.ITALY

The healthcare system in Italy is a National Health Service system (Servizio Sanitario Nazionale, SSN)
organized on a regional level. Stewardship of the system is the responsibility of the Italian Ministry of
Health with the support of several specialized agencies. On the one hand, the Italian Ministry of Health
sets the foundations and overall objectives of the health system, decides the basic health plan services
across the country, and allocates national funds to the regions through an allocation formula. On the
other hand, the Regions are responsible for organizing and delivering health care services. For
instance, at a local level, geographically based local health authorities (Azéende Sanitarie Locali, ASL)
deliver public health services and programs, community health services and primary care directly, and
secondary and specialist care directly or through public hospitals or accredited private providers (Ferre

et al., 2014).

The financing system of Italy’s healthcare represents one of the tax-based national health systems that
provide universal coverage largely free of charge at the point of service delivery. Taxes, both national
and regional, are the major source of funding for the Italian National Health Service (Servizio Sanitario
Nazionale, SNN), along with copayments or out-of-pocket (OOP) expenditure which is used for
outpatient services and prescribed medications. Figure 2.2 shows the sources of healthcare

expenditure in Italy in 2020. Public expenditure constituted 76.3% of the total health expenditure in
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Italy, while OOP constituted 21.1%; the rest represents the contribution of Private Health Insurance

(PHI) (OECD, 2020).

Figure 2.2: Health Expenditure by Source in Italy in 2020
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Source: OECD (2020), Health spending (indicator).

The total health expenditure in Italy grew from 7.6% as a share of the Gross Domestic Product (GDP)
to 9.7% in 2020, as shown in Figure 2.3. In addition, Figure 2.3 shows the trend in the percentage of
health expenditure as a share of GDP in the five countries of choice. The upward trend persists despite

the efforts to contain the cost and direct the resources into a population health model of care delivery.
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Figure 2.3: Health Expenditure Percentage as a Share of GDP in Germany, Italy, the Netherlands,

UK, and the USA
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2.2.GERMANY

The healthcare system in Germany is a mandatory social health insurance (SHI) scheme (Geserz/iche
Kranfkenversichernng). It reflects a fundamental feature of the German political system, which is the
decentralization of decision-making between the federal government, the state governments (Ldnder),
and other civil society organizations. Therefore, in the organization of the German healthcare system,
both the federal and states government delegate some authority to membership-based (with
mandatory participation), self-regulated organizations of funders and service providers, known as
“corporatist bodies” (Busse & Blumel, 2014). The federal government is responsible for legislation
and jurisdiction, while state governments are responsible for hospital planning, managing state

hospitals, and supervising the sickness funds and physician associations. Local governments manage

17



local hospitals and public health programs (Ridic et al., 2012). The Federal Joint Committee
(Gemeinsamer Bundesansschuss) is the highest decision-making agency, and the Social Code Book
(Sozialgesetzbuch, SGB) provides regulatory frameworks for the SHI.' The main service payers (funders)
in Germany’s SHI are sickness funds (132 in total), which are non-profit, quasi-public corporations
that are stipulated by law to collect contributions from members. These contributions are split
between employers and employees (Busse & Blumel, 2014). These contributions received by sickness
funds are centrally pooled before being redistributed again after applying risk adjustment formulas as

in the Dutch model (Buchner et al., 2013).

Health expenditure has also been rising in Germany, similar to Italy, albeit Germany dedicates a higher
percentage of GDP to health. Health expenditure as per GDP has risen from 9.8% in 2000 to 12.5%
in 2020, as shown in Figure 2.3. The main source of health expenditure in Germany in 2020 is the
SHI, with 85.1% of the total health expenditure in Germany; OOP amounts to 12.3%, and PHI

contributes 2.6% to the total health expenditure as shown in Figure 2.4.

1 Please see SGV V for more details
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Figure 2.4: Health Expenditure by Source in Germany in 2020

m SHI = OOP = PHI

Source: OECD (2020), Health spending (indicator).

2.3.THE NETHERLANDS

The healthcare system in the Netherlands was based on social health insurance and a private health
insurance scheme for those who could afford it until 2006. 2006 was a milestone for the Dutch health
system as reforms took place with a special focus on the supply side. These reforms led to the
introduction of a new system, which consists of three managed markets: compulsory standard health
insurance, voluntary health insurance, and long-term care; it also led to reforms in service purchasing
and provision. Concurrently, the reforms have changed the role the government plays in the Dutch
health sector from a direct player that controls the expenditure and prices to an indirect supervisor
and regulator of the newly introduced three markets. Moreover, the government — and other
independent organizations - run an online website that contains several funders' and providers’
information in order to allow consumers to make informed decisions regarding their choices. In
addition, because of the 2006 reforms, there has been more integration between service providers and

funders in order to stay competitive in the markets (Kroneman et al., 2016).
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Residents in the Netherlands are legally obliged to purchase two compulsory insurance schemes: one
for curative care (Zorgvergekeringswet, ZN'W) and one for long-term care (Wet Langdurige Zorg, WLZ)
(Government of the Netherlands, n.d.). The financing of the Dutch curative ZVW scheme is based
on Social Health Insurance (SHI). It is important to note that besides the mandatory enrollment
feature of the ZVW and WLZ schemes, there is a mandatory acceptance feature (community-rating)
that stipulates funders to accept every applicant (Bakx et al., 2016). The premium of mandatory health
insurance for adults is equally divided between a community-rated premium and an income-dependent
premium. On the other hand, premiums for children (> 18 years old) are funded through a
government contribution from taxes. Furthermore, it is important to note that at least the first €385
(in 2016) of healthcare expenditure from this compulsory package has to be paid out-of-pocket. *
Moreover, extra services or deductibles that are not covered under the basic compulsory package can
be insured via Voluntary Health Insurance (VHI), such as glasses and dental care (Bakx et al., 2016;

Kroneman et al., 2016).

In the Netherlands, Figure 2.3 shows that health expenditure followed the global trend of rising health
expenditure as it rose from 7.7% of the GDP in 2000 to 11.2% in 2020. Almost 84.6% of this total
health expenditure in 2020 comes from statutory health insurance, 5.6% comes from voluntary health

insurance for supplementary services, and 9.5% is OOP, as shown in Figure 2.5.

2 Some services are exempted from these deductibles such as: GP visits, maternity services, and home nursing
care. Also, children are exempted.
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Figure 2.5: Health Expenditure by Source in the Netherlands in 2020
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Source: OECD (2020), Health spending (indicator).

2.4.THE UK

The United Kingdom’s health care scheme, which is called the National Health Service (NHS), was
founded in July 1948. NHS is a universal mandatory system for all UK residents that is funded by
taxation. The NHS allows the utilization of publicly owned hospitals free of charge at the point of
service delivery. As England, Scotland, Wales, and Northern Ireland are under the umbrella of the UK
government, it directly allocates funds for health care in England and allocates block grants to
Scotland, Wales, and Northern Ireland, which in turn can decide their own policies for their health
care schemes. Accordingly, each of these countries has its own advisory, planning, and monitoring
framework for its health care system. A key body is the National Institute for Health and Care
Excellence (NICE), which advises on the cost-effectiveness of interventions, though its guidance does
not automatically mean funding for a recommended treatment is available. NICE is an executive non-
departmental public body working with the English NHS, but its services are also used in varying ways

in Scotland, Wales, and Northern Ireland (Cylus et al., 2015).
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The health system is mainly funded through general taxation (81.7% in 2020), with the remainder
coming from private medical insurance (7%) and out-of-pocket payments (11.3%), as shown in Figure
2.6 (OECD health spending indicator, 2020). The percentage of total health expenditure as a share of

GDP rose from 6% in 2000 to 12.8% in 2020, as shown in Figure 2.3.

Figure 2.6: Health Expenditure by Source in the UK in 2020

= Government Expenditure = OOP = PHI

Source: OECD (2020), Health spending (indicator).

2.5.THE USA

The health financing system in the USA is a mix of private and public schemes. The public scheme
includes Medicare and Medicaid, the Children’s Health Insurance Program (CHIP), Veterans Affairs,
Tricare for active military, and Indian Health Services (Rice et al., 2014). Medicare is considered the
largest public funder, and it receives funds through federal taxes, income taxes, members’
contributions, and cost-sharing arrangements. Medicare serves individuals older than 64 years, the
disabled, and individuals with terminal renal conditions. On the other hand, Medicaid and CHIP are
both publicly administered at the state level and funded through a mix of federal and state revenues

(Rice et al., 2014).
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Furthermore, PHI plays a significant role in the US market, in particular, the employer-sponsored
health insurance scheme (around 90% of total PHI memberships, which constitutes 49% of the
population). Due to the fact that health insurance has not been mandatory by law before the
introduction of the Affordable Care Act in 2014 in the USA, the number of uninsured individuals is
significantly higher than in Italy or Germany and amounts to 9% of the total population (Barr, 2011;
KFF, 2017). Moreover, Congtess, in its latest Tax Reform Law has negated the Individual Mandate
that was set by the Obama Administration; this negation took effect in 2018. The Individual Mandate
is considered one of the cornerstones of the ACA as it stipulates every American to possess a
minimum health insurance package, and it stipulates a financial fine for individuals who do not meet
this requirement (115" Congress, 2017). After the negation of the individual mandate, some states
opted to devise local legislations to require mandatory health insurance. In conclusion, such an
elimination of the Individual Mandate is expected to be a driver for an increase in the percentage of

the uninsured population in the US in the future.

The USA is the country that spends the most in terms of percentage of GDP on healthcare. The total
health expenditure jumped from 12.5% in 2000 to 16.8% in 2020, as shown in Figure 2.3 (OECD
health spending indicator, 2020). As for the sources of health expenditure in the USA in 2020, publicly
funded health schemes constitute 45% of the total health expenditure divided as follows 23% for

Medicare, 18% for Medicaid, and 4% for other public schemes.” OOP expenditure accounted for

3 Includes Department of Defense and Department of Veterans Affairs
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11%, while private health insurance and other third-party funders* accounted for 44% of the total

health expenditure, as shown in Figure 2.7 (CMS, 2020).

Figure 2.7: Health Expenditure by Source in the USA in 2020

= PHI = Government Expenditure = OOP

Source: CMS (2020). Distribution of U.S. health care expenditure from 2015 to 2020 by the payer

4 Include worksite health care, other private revenues, Indian Health Service, workers” compensation, general
assistance, maternal and child health, vocational rehabilitation, other federal programs, Substance Abuse and
Mental Health Services Administration, other state and local programs, and school health.
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3. PAYERS-PROVIDER ECONOMIC ARRANGEMENTS

Economic arrangements and payment methods between payers and providers play a crucial role in
affecting market efficiency and healthcare expenditure. More precisely, different payment schemes are
important tools for the service payers to influence the service providers and align their choices with
the payers’ objectives. For instance, there is a vast consensus in the health economics literature that
retrospective reimbursement of services provides weaker efficiency incentives to service providers
than prospective reimbursements (Ellis & McGuire, 1986; Newhouse, 1996; Conrad; 2015).” In this
subsection, a description of the economic arrangements between the service payers (funders), provider
institutions, and professional providers will be offered.® An analysis of the possible linkage between
economic arrangements and the multi-principal agency relationships will be provided later in the

discussion section.

3.1.ITALY

Since the SSN is a regionally organized system, service purchasing and funder-provider arrangements
vary according to the region. However, in general, and prior to service purchasing, each region sets
service quality standards that each provider must meet in order to be accredited and considered for
service delivery (OECD, 2015). Although the Italian health provider market seems to be a quasi-

market where public, private, and public-private providers are eligible for contracting, the role of

5 In the retrospective reimbursement of services, the service purchaser agrees to pay service providers for their
services after hand based on the actual value of the provided services. On the other hand, in the prospective
reimbursement scheme, the purchaser agrees to pay providers for their services beforehand based on
calculations of the previous experiences.

¢ Provider Institutions refer to entities such as hospitals or centers, while professional providers refer to
individual such as physicians, GPs or specialists.
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private service providers and their activity vary regionally - where in some regions, private providers
are limited to a small and predefined quota of the market. In contrast, in other regions, there is no

limitation. (Boccia et al., 2003; Ferre et al., 2014).

Regions have the authority to contract service providers or delegate the purchasing function to local
health authorities. Since 2008, Regions have been playing a more rigorous and active role in
differentiating fees across different categories of service providers (between public and private
providers or between teaching and non-teaching hospitals). By this differentiation, regions or local
health authorities are able to introduce provider-specific payment methods and caps with the aim of
increasing the appropriateness of healthcare and of containing health expenditure. Moreover, regions
have gradually included planning and control systems to identify the volumes, mix, and fees along
with other quality standards to be offered by each provider. It is important to note that over time such
planning and monitoring systems have become increasingly top-down, with a more stringent
regulatory framework, and, especially in some regions with financial problems, more focused on the

financial dimension of performance due to budget constraints (Ferre et al., 2014).

With respect to provider (institution) payment methods, the Ministry of Health in Italy is responsible
for setting national tariffs as a reference for inpatient and outpatient services to promote equitable

access to health services between regions (Fattore & Torbica, 2006).” Inpatient and outpatient care

7 Inpatient services are all the services that require the service user (patient) to be admitted to secondary or
tertiary care level providers (hospitals) in order to receive the service and to be monitored afterward until
recovery. On the other hand, outpatient services are all the services that do not require any hospital admission
or stay and may also be provided outside the premises of a hospital (i.e. physiotherapy — home visits).

26



tariffs are set by the Ministry and are typically regarded to be maximum for the regions inside their
territory. However, regions can modulate each tariff in order to encourage or discourage some specific
treatment or some specific type of provider. Accordingly, regional tariffs might even be higher than
the national ones, but the region must provide a strong justification for such an increase. Overall,
national tariffs are reference prices. There are also tariffs for inter-regional mobility that are unique
across the nation. Different combinations of provider payment methods are used in Italy for paying
for specific health services and specific providers. For example, prospective diagnosis-related groups
(DRGs) based on ICD-9-CM *® are used to pay for inpatient services complemented by other payment
methods and are not applied when paying local health authority hospitals. The global budget method
is used for reimbursing emergency services, hospital-teaching activities, organ transplants, and blood
and tissue banks. Rehabilitation and long-term care are paid based on bed-day rate with rate reduction
and caps on the allowed duration of stay to provide incentives for efficiency. On the other hand, the
fee-for-service (FFS) payment method is used for reimbursing outpatient activities and diagnostic
setvices. A combination of capitation and fee-for-service is used to reimburse primary/ambulatory
care, which is managed by general practitioners (GPs) and is regulated under national and regional
contracts. Cost-sharing between patients and municipalities is used for reimbursing residential services

and long-term care (Fattore & Torbica, 2006; Ferre et al., 2014).

As for the professional providers (physicians) payment methods, three regulations guide the payment
method: national contract (Accordo Collettivo Nazionale), regional contract (Accordo Integrativo Regionale),

and finally local contract (Accordo Attuativo Aziendale). Monthly national salaries are used to reimburse

¥ Please see the International Classification of Diseases, 9th revision, Clinical Modification for more details.
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physicians employed at SSN-administered institutions; for physicians working at local health
authorities, performance-related payments are added to salaries at the local level. However,
independent GPs and pediatricians responsible for delivering primary care and preventive services are
reimbursed via two methods: capitation as a prospective method (adjusted for patient age and

conditions) and fee-for-service as a retrospective method (Ferre et al., 2014).

3.2.GERMANY

In Germany, the framework of funder-provider contractual arrangements is defined at the federal
level through the Federal Framework Contract (Bundesmantelvertrag). The negotiation of contracts is
done at the sectoral level. Two types of contracts exist in Germany based on the type of health service:
collective and selective contracting. Collective contracting, the principal and only method of
purchasing outpatient services in Germany before 2000, is negotiated between the regional sickness
funds and the regional association of SHI physicians without any direct involvement of the service
providers. After 2000, selective contracts were included to promote competition and integrated care
as these contracts allow for direct negotiation between the regional sickness funds and the service

providers or groups of providers (Busse et al., 2017).

With respect to inpatient services and hospitalizations, the Hospital Financing Act of 1972 identified
two main sources of reimbursing hospital services: investment from the state (LLazd) and running costs
from sickness funds, PHI, and uninsured individuals. Sickness funds finance the majority of operating
costs, including all costs for medical goods and personnel as well as the replacement or renovation of
assets. These sources of funding are channeled to inpatient service providers based on the DRGs
payment method according to the SHI Reform Act of 2000. The Act precisely identified a universal,

performance-related prospective case fee payment system clinically sensitive based on DRGs to be
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deployed by the sickness funds. The DRGs cover medical treatment, nursing care, pharmaceuticals,
and therapeutic appliances, as well as board and accommodation (Quentin et al., 2013; Busse &

Bliimel, 2014).

Outpatient services or services in ambulatory SHI care and or by office-based physicians (GPs),
dentists, pharmacists, midwives, and many other health professionals are subject to predetermined
price schemes (tariffs). Also, reimbursement for such services differs whether the physician is private
or employed by SHI. GPs have no formal gatekeeping task. However, with the introduction of the
Family Physician Care Model, GPs were incentivized by their sickness funds to undertake gatekeeping
tasks (Busse, 2008). For physicians under the SHI settings, sickness funds channel payments indirectly
to physicians through the regional associations of SHI physicians, which distribute the payment based
on Uniform Value Scale.” Private physicians are remunerated based on a fee-for-service (FFS) method
(fees per time and per medical procedure) based on a tariff catalog determined by the Ministry of

Health (Busse, 2008; Busse & Blimel, 2014).

Physicians working in hospitals or institutions for nursing care or rehabilitation are remunerated based
on monthly salaries. Public and non-profit providers usually pay public tariffs, while for-profit

providers may pay lower or higher salaries or additional payments (Busse & Blimel, 2014).

? Uniform Value Scale (Einheitlicher Bemessungsmassstab, EBM) is a scale system which is 2 mix of the type
of the services delivered, the number of patients treated, and fixed budget distribution system (Tsintzos &
Holtorf, 2011).
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3.3.THE NETHERLANDS

Payment for healthcare providers in the Netherlands has a mixed nature between a retrospective and
a prospective scheme. For instance, inpatient services are paid exclusively through a sophisticated
prospective DRG variant called the DBC system." The DBC system is adjusted and updated by the
Dutch Healthcare Authority based on the DBC data provided by inpatient service providers
(Kroneman et al.,, 2016). On the other hand, GP services are paid through a mix of capitation fees,
FFS, consultation fees, and per hours fees. Long-term care is paid retrospectively through pre-defined
care-intensity packages prescribed by the characteristics of the client and the hours of care needed and

includes a description of the required care.

In terms of payment for healthcare providers (as in physicians) and as of 2015, GPs are paid through
a mix of capitation, bundled payment, and FFS. On the other hand, payment for hospital specialists
depends on whether they are independent or employed by the hospital. In the case of independent
specialists, payment is made through the DBC system, while employed specialists are mainly paid

through fixed salaries. (Kroneman et al., 2010).

3.4.THE UK

As shown in previous countries, different payment methods are deployed depending on the type of
service and on the statutory objective of the system. The UK is not different as purchasing health
services includes different payment methods but varies only across its constituent countries. In

Northern Ireland, the “local” purchaser, the Health and Social Care Board, negotiates contracts with

10 DRG systems is designed to group patients according to their specific single diagnosis along with the
associated work-up. However, the Dutch DBC system offers more flexibility as it allows grouping patients in
more than a single DRG episode, for example in cases of multi-morbidity or several systems illnesses..
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Health and Social Care Trusts (service providers) in both prospective and retrospective reimbursement
schemes. Wales uses a prospective weighted capitation-based mechanism, and local health boards
manage the funds they use in delivering services. In Scotland, Boards manage their own funds, which
include reimbursing primary care contractors for services they provide to the NHS, paying for services
provided by the independent sector, and transferring resources to local authorities. The process of
resource allocation in Scotland is managed by the NHS Scotland Resource Allocation Committee
according to the Arbuthnott allocation formula." Through this formula, services are purchased via a
sophisticated prospective capitation-based allocation system (Steel & Cylus, 2012). In England,
primary care services are paid through a mix of prospective weighted capitation, retrospective FFS,
and pay-for-performance. At the same time, inpatient services are reimbursed based on a prospective

weighted capitation (Marshall et al., 2014).

In terms of service providers (physicians) payment methods, GP practices are paid a global sum
payment based on estimated workload and unavoidable costs. In addition, according to some
enhanced services agreements, GP practices receive supplementary FFS or annual incentives based on
the ‘Quality and Outcome Framework’ (QOF). Individual GPs employed by GP practices are paid
through salaried schemes (Beech & Baird, 2020; NHS, 2021)."”” On the other hand, hospital specialists
or consultants are salaried and are allowed to work in private practice in addition to their NHS jobs

(Cylus et al., 2015).

11 The Scottish Resource Allocation formula is used in the allocation of the total NHS Budget between the 14
territorial NHS Boards in Scotland. This provides funding to NHS Boards for the provision of Hospital &
Community Health Services (HCHS) and GP Prescribing.

12 QOF is a voluntary incentive program for GPs based on pre-defined indicators in four domains: clinical,
public health, quality improvement, and additional public health indicators.
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3.5.THE USA

The funder-provider arrangements in USA’s major public schemes (Medicare and Medicaid) vary
significantly depending on the type of service provided, the type of health practitioner involved, the
funder, and the State where the service is provided. Therefore, one clear structure of the funder-
provider arrangements would be difficult to obtain. However, Table 2.1 describes the main provider

payment methods by service and by funder.

Table 2.1: Health Provider Payment Methods by Services and Insures in the USA

Medicare Medicaid Employer- Self-insured PHI ~ Uninsured
sponsored
PHI
Inpatient DRG DRG, per diem, FFS, per diem Co-payments, co- OOP
cost insurance
reimbursement
(CR)
Physicians FFS FFS, capitation FES, capitation, Co-payments, co- OOP
salary insurance
Pharmaceuticals Subsidies ~ for Discounted Formularies Co-payments, co- OOP
premiums average wholesale insurance
price
Long-term  and Prospective PPS, CR Per diem for a OOP 0]0)%
residential care payment system limited duration
PPrS) for a

limited duration

Source: Rice et al. (2013)

As shown in this section, there are noticeable variations in the economic arrangements and payment
methods between the funders and the service providers (as institutions or as individuals).
Nevertheless, there is a shared pattern between the different health systems in the five different
countries. On the one hand, inpatient services are generally reimbursed based on a prospective
payment system, mostly DRGs that promotes efficiency, to some extent, control inappropriate or
unnecessary services and, therefore, curb inpatient expenditure. On the other hand, outpatient,

ambulatory, and preventive services are reimbursed based on bundled payments that include
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retrospectives payment schemes such as FES, which generally provide weaker efficiency incentives to
providers compared to the prospective schemes. The choice of the payment schemes by the regulators
or service payers exposes service providers to different incentives that can align the objectives of both
parties: the principal (the regulators or payers) and the agent (service providers) and hence, influence

the (non-)compliance with regulations.

4. REGULATORY ARRANGEMENTS AND ENFORCEMENT

This section is concerned with the regulatory arrangements of the multi-principal agent relationship,
particularly soft law tools, in the five countries of choice. More specifically, the focus is on the clinical
practice guidelines (CPGs), which is a soft law tool that aims at steering the process of clinical decision-
making between physicians and patients. CPGs play an important role in clinical decision-making,
where regulators use them to a large extent as a non-binding tool to limit inappropriate or inefficient
use of resources or to maximize the treatment/intervention efficiency. There are variations across
countries in the way clinical practice guidelines are produced, implemented, and monitored, as

described below:

4.1.ITALY

CPGs in Italy are produced to steer the provider’s behavior in a wide array of medical decisions,
including both chronic and acute medical conditions. The development of CPGs is regulated centrally
by the Italian Ministry of Health through the National Guideline System (Szstenza Nazionale 1inee Guida,
SNLG). SNLG is part of the National Institute of Health (Iszituto Superiore di Sanita (ISS), a branch of
the Ministry of Health), and it collaborates with the Italian Cochrane Centre and with regional health
services (Legido-Quigle et al., 2013). SNLG plays a fundamental role in designing and updating a

practical guide that is the basis of developing CPGs in Italy. This practical guide defines the
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methodology in detail, including the process for performing systematic reviews; grading the evidence;
monitoring indicators, economic and ethical issues related to the clinical guidelines; and outlining
strategies to implement clinical guidelines and evaluate them (Legido-Quigle et al., 2013; Negrini et

al., 2004; Pierotti, 2014). Furthermore, among the duties of the SNGL are:

(1) Updating of existing CPGs and the creation of new ones.

(2) Promoting forums involving different stakeholders (including the patients’ associations) to
discuss and disseminate CPGs.

(3) Training of medical practitioners on using CPGs.

(4) Training of health workers on evidence-based medicine.

(5) Promoting the implementation of CPGs and collaboration with the Regions on evaluating the

guidelines.

CPGs in Italy are developed on both national and regional levels. National CPGs are developed by
SNLG in collaboration with other stakeholders such as universities, scientific associations,
professional associations, regional agencies, and the Ministry of Health. Regional or local CPGs are
also developed by Regional Agencies such as the Centre for the Evaluation of the Effectiveness of
Health Care (CeVeAs), located in Modena, Emilia Romagna. Both national and regional CPGs are
developed based on the local context or by adapting international clinical guidelines to the local

context (Libra, 2002). "

13 For example, clinical guidelines on stroke developed by SPREAD, the Italian guidelines for COPD, rhinitis,
and asthma adapted from the international clinical guidelines on rhinitis, asthma, and COPD
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Although CPGs are non-binding in nature, they can be used by judges, attorneys, and expert witnesses
as evidence of medical malpractice. In her analysis of the Gelli-Bianco 2017 law, Franciosi (2017)
illustrated that CPGs are playing a bigger role in malpractice cases compared to Balduzzi 2012 law.
The noticeable difference between the two laws is that the 2017 law provided a hierarchy of evidence
starting with officially accredited CPGs, CPGs issued by reliable agencies, yet-to-be-published CPGs,

and lastly, precede good medical practices.

Evaluation of adherence to clinical guidelines is the responsibility of the National Agency for Regional
Healthcare Systems (AGENAS). It promotes collaboration at different levels of the SSN and monitors
and coordinates special programs in collaboration with the different Regional health care systems
(AGENAS, 2015). Nevertheless, several studies examined the effect and the compliance with CPGs
in Italy. Barni et al. (2011) reported that in the nationwide evaluation of the compliance with the breast
cancer CPGs, over 90% compliance was found in the diagnosis indicators, less in the treatment
indicators, and 0% in the follow-up indicators. Moreover, Sacerdote et al. (2013) investigated the
impact of physician’s compliance with CPGs developed by the Piedmont Regional Health Authority
on 14 quality indicators related to breast cancer management. Their results revealed that only 4 out of
14 indicators had been significantly fulfilled. Cuspidi et al. (2002) also found that the practice of
evaluating newly diagnosed hypertensive patients in Lombardy is not complaint to the CPGs.
Furthermore, Zerbo et al. (2020) revealed that among the reasons for (non-)compliance with CPGs
in Italy is the lack of coordination between different scientific societies responsible for developing and

disseminating CPGs and the untrustworthiness due to the poor evaluation of conflicts of interest.

4.2.GERMANY

Similar to Italy, in Germany, CPGs are produced for a multitude of conditions, including the

prevention and treatment of chronic diseases. The Association of the Scientific Medical Societies
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(AMWT), which is an umbrella entity of 175 medical specialty associations, has been responsible for
the coordination of CPGs development in Germany (AWMTF, 2017). It also provides the database for
the majority of the CPGs in Germany. The process of CPGs development in Germany is carried out
at a centralized and a decentralized level. On the one hand, the centralized CPGs are those of the
National Disease Management Guidelines (Nationale 1 ersorgungsLeitlinien, NVL). The NVL guidelines
include guidelines from the German Medical Association (BAK), the national association of SHI
physicians (KBV), and the AWMF, the guidelines of the BAK Scientific Advisory Board (BAK
Scientific Advisory Board, 2010), as well as the therapy Guidelines of the BAK Drug Commission
(Bundesaerztekammer, n.d.; KBV, 2017). On the other hand, decentralized guidelines are developed
by the scientific medical societies and coordinated by the AWME (AWMF, 2017). The NVL program
has its own guidance manual, while the AWMF and the German Agency for Quality in Medicine

(AZQ) provide a detailed handbook for decentralized guideline production (AWMF, 2017).

There is no definitive legal requirement for the utilization of guidelines in Germany. However, whether
or not the treatment is carried out according to official guidelines can be used as an argument during
malpractice cases. Berndt & Fischer (2000) discussed a case where a patient filed a compensation suit
due to the occurrence of serious debilitating complications in the renal system from recurrent
untreated urinary tract infections. After the legal and medical investigations of the claim, the verdict
was in favor of the claim for damage as it was found that non-compliance with the clinical practice

guidelines by the GP as well as incompetent management of the case had led to the complication.

There is no central agenda focusing on the evaluation of the implementation and adherence to CPGs
in Germany. Fach organization or association evaluates the respective CPGs within their scope.
Studies on the compliance and impact of CPGs in Germany reveal mixed results. On the one hand,

Strzelczyk et al. (2016) reported approximately 66% physician adherence to neurological therapy
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guidelines for epileptic patients, which led to a decrease of 29% of the total direct cost per patient.
Similarly, Wockel et al. (2010) found that adherence to the German national CPGs on breast cancer
was above 71% for chemotherapy and 80% for other treatment modalities. On the other hand, Bahns
et al. (2021) revealed that physiotherapists' adherence to CPGs in the management of low back pain

amounted only to 38%.

4.3.THE NETHERLANDS

Professional self-regulation is an important instrument for quality assurance in the Netherlands, for
instance, in the development of professional guidelines (Boot & Knapen, 2005). CPGs have been
present in the Netherlands since the early 1980s and cover several chronic and acute conditions and
the prescribing behavior of physicians, focusing on promoting generic medications rather than
branded medications. The development of CPGs is not central and is mainly carried out by
decentralized specialty associations. The Federation of Medical Specialists (FMS) is responsible for
developing CPGs for medical specialists, as well as the Royal Dutch Medical Association (KNMG)
(Kroneman, 2016). In addition, an independent body, the Knowledge Institute of Medical Specialists

(KiMS), provides the database of the Dutch CPGs.

Although, in 1995, the Dutch law on Agreement to Medical Treatment specified that healthcare
professionals should act according to the medical professional standard, the law did not specify the
level of such standard: whether it is a minimum standard or optimal standard (Damen et al. 2003).
Furthermore, the law did not assign a legal rule or status to CPGs and hence, did not indicate whether
CPGs infer the minimum or the optimal standard of care before a court (Damen et al. 2003). However,
the Dutch Supreme Court in 2001 ruled that medical protocols and CPGs are among part of the

medical professional standards (Damen et al. 2003).
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Regarding the impact of compliance with CPGs in the Netherlands, Hek et al. (2020) showed diverse
findings in their study on the prescriber’s compliance with antibiotic CPGs. They revealed that, on
the one hand, compliance was at an acceptable level for some upper respiratory tract infections where
antibiotics were restricted as per the recommendations. On the other hand, for other respiratory tract
infections, compliance could improve. Aarts et al. (2012) studied the adherence to guidelines by
specialists, precisely the otolaryngologists, through a self-reported questionnaire, and the results have
shown that approximately 70% of the specialists comply with clinical practice guidelines in daily
routine. Furthermore, Keikes et al. (2017) also reported suboptimal compliance with CPGs in the
management of colorectal cancer cases. Various reasons have been speculated as drivers for the (non-
)compliance with CPGs in the Netherlands. Among the drivers are physician age (Aarts et al., 2012),
peer influence (Ebben 2015), lack of evidence, unclear recommendations, organizational limitations

(Lugtenberg et al., 2009), financial restrictions, and lack of agreement with the CPGs (Keikes, 2017).

4.4.THE UK

CPGs are developed by different organizations in each of the UK countries as follows: The National

Institute for Health and Clinical Excellence (NICE) in England and Wales; the Scottish Intercollegiate

Guidelines Network in Scotland; and the Guidelines and Audit Implementation Network in Northern
Ireland. NICE is an important independent body in the NHS, as it is internationally recognized as a
leading regulatory body in setting quality healthcare standards. It is also among the most prolific
producer of CPGs, with around 1680 published guidelines available on its website covering clinical,
public health, social care, quality standards, technology appraisals, medical technologies, diagnostics
guidance, highly specialized technologies guidance, interventional procedures, safe staffing,
antimicrobial prescription, medicines practice, and cancer services guidelines. NICE issues guidance

in the form of evidence-based CPGs, cost-effectiveness analysis-guided technology appraisals,
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diagnostics guidance, and interventional procedure guidance (NICE, 2017a). The role of NICE goes
beyond the mere development of CPGs. It ensures the efficacy and the compliance of CPGs as NICE
is also cognizant of staff education and involved in auditing and evaluating returns on investment.
NICE also dedicates an adoption team responsible for facilitating the process of adopting and
implementing CPGs (NICE, 2017b). Furthermore, the 2012 Health and Social Care Act stipulated
that service providers consider NICE-developed CPGs for relevant activities. However, non-

compliance does not necessarily lead to major accountability (Morris, 2015).

CPGs in the UK are not legally binding, but once NICE CPGs are published, healthcare providers
are expected to refer to them for relevant medical decisions. For instance, in a case where a female
patient with Crohn’s disease has been recommended by her treating physicians to undergo bone
marrow transplantation coupled with chemotherapy, where both might lead to infertility, the patient
wished to preserve her opportunity to be able to conceive biologically. NICE CPGs on fertility were
in favor of the procedure of egg/embryo preservation (cryopreservation) for females of reproductive
age who are going through medical interventions that might lead to infertility. However, the Clinical
Commissioning Groups (CCG) denied the applicant the necessary funding because there was not
enough evidence of the cryopreservation effectiveness in the claimant’s case. “Despite this, the court
ruled that the CCG was under an obligation in public law to have regard for the NICE guidance and
to provide clear reasons for any general policy that does not follow NICE guidance” (NICE, 2014).
However, NICE CPGs do not necessarily supersede the professional standards for providers’ clinical
judgment (NICE, 2014). CPGs can be used by healthcare providers to help their defense in courts.
However, health providers who do not follow Nice CPGs are not per se deemed negligent (McLean,

2015; Colbrook, 2002)
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Concerning compliance with CPGs in the UK, Morris (2015) revealed a positive association between
compliance with CPGs for bipolar disorder management and positive health and cost outcomes.
Inman & Thompson (2019) found that compliance with low back pain CPGs in the NHS is diverse
and dependent on professional identity, clinical uncertainty, and the degree of specificity in the CPG

— ot the lack thereof.

4.5.THE USA

The process of developing CPGs in the USA is carried out by independent subject-matter-expert
organizations or associations. Depending on the specialty and the subspecialty, these associations
update or issue new CPGs. The U.S Department of Health and Human Services (HHS), through its
Agency for Healthcare Research and Quality (AHRQ), provides a database for most of the clinical
guidelines in the USA. The National Guideline Clearinghouse (NGC), an AHRQ initiative, is a publicly
available database of evidence-based clinical practice guidelines and related documents. Updated
weekly with new content, the NGC provides health professionals an accessible platform for obtaining

CPGs (AHRQ, 2014).

CPGs in the USA are not legally required for medical practice. However, there are legal cases in which
guidelines were used as a reference in courts, as shown by Hyams et al. (1996)’s study of medical
malpractice and litigation in the USA. However, as discussed by Rosoff (2012), the use of CPGs as
evidence in courts is not consistent as the law in the US inherently assesses the standard of care in

case of legal conflicts based on customary medical profession practice rather than CPGs.

With regard to problems with implementing CPGs in the US, Kakkar et al. (2004) revealed that among
the factors hindering the uptake of CPGs of the management of venous thromboembolism is the lack

of awareness and concerns about adverse medical effects caused by CPGs, which alludes lack of
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evidence and lack of comprehensiveness to account for different patient characteristics. Kenefick et
al. (2008) also described one of the issues with adhering to clinical guidelines in the USA as the lack
of transparency when developing these guidelines. Moreover, there is a lack of trust and inflexibility
in these guidelines, as well as the inability to reflect sufficient sophistication in complicated conditions,
which all contribute to the issues of adherence to guidelines. Burnier & Brent (2019) provided a
taxonomy of factors affecting non-compliance with prescription CPGs. Among the health providers-
related factors were poor patient-doctor relationships and physician burnout. On the positive side,
Sonestein et al. (2014) revealed that one of the enabling factors to better compliance with CPGs in a
US hospital is the use of electronic health records. Furthermore, Hysong et al. (2000) reported that

compliance with CPGs is positively associated with non-punitive feedback to professionals.

5. DISCUSSION

This chapter investigates the different economic and regulatory tools used by service regulators/payers
in Italy, Germany, the Netherlands, the UK, and the USA to regulate the multi-principal agent
relationship in health services and ultimately, improve appropriateness and curb the rising health

expenditure.

Although the five countries represent different types of health systems, the findings of this chapter on
health expenditure have shown an upward trend in health expenditure, as illustrated in Table 2.2. This
upward trend is likely to persist, especially after the COVID-19 pandemic with its concurrent and
future implications (see Figure 2.3). The USA, however, seems like an outlier to the four other
countries in terms of health expenditure. The literature has shown that the reason for the USA's higher
health expenditure is mainly due to expenditure on innovative new technologies (Murthy & Ketenci,
2017). Savedoff et al. (2012) found that the growth and escalation of health expenditure can also be

driven by the expanding range of medical interventions. However, it was also found that changes in
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medical practices and healthcare delivery models — within the same technological paradigm have
contributed to the rising health expenditure (Chernew & Newhouse, 2012; Savedoff et al., 2012). More
specifically, Garber et al. (2014) addressed the impact of delivery models on health expenditure and
concluded that fragmented or unintegrated delivery models incentivize providers only to make
decisions that maximize their benefits and consider their costs regardless of other care providers; this

fragmentation tends to increase the health expenditure.

Furthermore, despite the differences in the typology of the health systems between the five countries,
there has been a change in the healthcare delivery model in most developed health systems, as shown
in Figure 2.1. Nevertheless, such a change towards an integrated population health model with more
focus on primary and secondary prevention as well as on the cost-effectiveness of acute care in terms
of its health outcomes did not succeed in containing the rising health expenditure. Therefore, the
focus of service regulators and payers has changed to focus more on the tripartite interaction between
service providers, patients, and service payers. Such an interaction is complex to deal with as service
providers are agents and have fiduciary roles towards both their two main principals: patients and
service payers. Furthermore, providers or agents have an information asymmetry advantage over both
principals. Therefore, it is of paramount importance to service regulators or payers to decrease the
informational gap with providers and to influence their clinical decisions in a manner that serves the
payer’s objectives or the overall health system objectives. To achieve the latter objective, the economic

arrangements used to deal with the multi-principal agent relationship can play an important role.

Provider payment schemes can be impactful tools to promote the development of a sustainable health
system and to achieve more specific, quality-oriented health policy objectives. As the inpatient sector,
for instance, consumes almost the biggest share of healthcare resources, the way hospitals are paid can

have a particularly strong influence on the performance and efficiency of the healthcare system as a

42



whole. Therefore, different provider payment methods can provide different incentives to align with
the interests of service payers or funders (Langenbrunner et al., 2009; Kutzin, 2013; Cashin, 2015).
Provider payment schemes aim to 1) be appropriate for the goals and context of the country and the
current capacity of the purchaser and providers; 2) provide transparent roles and relationships
(particularly among providers, the purchaser, and the population), the basis for payment, and the
parameters and formulas used to calculate payment rates; 3) create consistent incentives that maximize
beneficial incentives and minimize unintended consequences to advance health system goals; and 4)
set payment rates based on a combination of cost information, the resource constraints of the
purchaser, and other policy considerations (Langenbrunner et al., 2009; Kutzin, 2013). Two main
provider payment categories are used in the five countries: prospective (ex-ante) and retrospective (ex-
posi). The choice of the different provider payment categories and methods can provide different
incentives and trigger different reactions from service providers. Furthermore, the choice of provider
payment mechanisms can lead to different degrees of service providers’ (non-)compliance with soft

law tools, such as clinical practice guidelines, that are adopted by the service regulators or funders.

In the capitation payment method, providers are paid a fixed amount ex-ante to provide a defined
package of services for each enrolled individual for a fixed period of time. This method is important
in the case of the following: competition among providers, cost control, and a broader strategy to
strengthen primary care and increase health promotion. The main incentives to providers from the
capitation payment method are mainly to reduce unnecessary costs and thus improve performance
efficiency by maximizing output with the least resources and minimizing redundant or inappropriate
interventions. Moreover, they are incentivized to focus on health promotion and preventive services,
even if they might end up under-providing services and increasing referrals to other providers.

Similarly, Global Budget is an ex-anfe payment method that provides service providers with a fixed
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amount for a specified period to cover aggregate expenditures that provide an agreed-upon set of

services. The budget can be spent flexibly and is not tied to line items.

On the other hand, Fee-for-service (FFS) is an ex-post payment method where providers are paid for
each individual service delivered. FES is especially important to increase productivity and service
supply and also to attract more service providers. However, FES provides incentives for providers to
increase the number of services to unnecessary levels, which undermines performance efficiency. The
Per Diem payment method is similar to FFS in the sense that both are ex-pos#; however, in the per
diem payment method, providers (mostly hospitals) are paid a fixed amount per day for each patient
admitted. The diagnosis-related groups scheme (DRGs) is a favorable ex-anfe provider payment
scheme nowadays because of its ability to improve performance efficiency and control costs. It is
defined as a fixed payment rate for each treated case that falls into one of a set of defined categories

of cases (Langenbrunner et al., 2009; Kutzin, 2013; Cashin, 2015).

In the five countries, it is noticeable that the use of different provider payment schemes in different
services signals a shared policy — despite the differences in the typology of the health system, in which
focus is expanded to preventive and outpatient services. For instance, in hospitalization and inpatient
services, which are the most costly, DRGs are the predominant provider payment methods to
reimburse hospitals to promote efficient use of resources. While in most of the outpatient, ambulatory,
and preventive services, weaker efficiency economic incentives are used, such as FFS payment
methods in order to increase productivity and prevent medical conditions from occurring or

progressing to more complicated stages that require costlier inpatient services as shown in Table 2.2.

From the patient and consumer perspective, another important aspect of the economic arrangement
is the presence of copayments or out-of-pocket expenditure. Shifting part of the financial burden to

consumers plays a role in the decision-making process of demanding healthcare services. When
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making decisions regarding demanding healthcare services, not only would health status, as in the
severity or seriousness of illnesses, be the sole factor, but also the financial one, as in the ability to
afford the amount that the patients have to bear to attain the new innovative technology. In essence,
if patients/consumers have to pay partly or fully to obtain certain health services, equity, and
accessibility-related problems might arise as only those who can afford them will be able to access

services.

Although economic arrangements and financial incentives play a role in regulating the multi-principal
agent relationships in healthcare, the health market is too complex to rely on them alone to achieve
desired health outcomes. The use of financial incentives alone to influence the provider’s decision is
a debatable premise. Several legal and ethical aspects have been raised regarding the extent of using
financial incentives (Cox, 2009; Halpern et al., 2009; Vlaev et al., 2019). Questions are raised over the
ethicality of fairness of using financial incentives alone on heterogeneous populations: service
providers, or patients, and on the incentive-induced practice of cream skimming (Kjostolfsen et al.,
2021). Furthermore, the extent to which financial incentives are too strong to unbalance the provider’s

fiduciary role towards the patients is also debated (Armour et al., 2001; Heider & Mang, 2020).

Regulatory arrangements, such as soft law tools, are therefore used by regulators and service payers to
replace or complement financial incentives in order to influence the tripartite interaction of the
patients, providers, and regulators or payers — more specifically, to curb the choices of the agents
(professionals) with little or no reference to financial incentives of sanctions. Among the soft law tools
are CPGs. They offer opportunities to describe appropriate care based on scientific evidence and
broad consensus. CPGs also aim to reduce inappropriate variation in practice and provide a more
rational basis for referral, which might be induced by financial incentives. Therefore, they can be used

to promote efficient use of resources by aligning the objectives of the service regulators or funders
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with the objectives of the service provider and, importantly, the objectives of the patients by delivering
an appropriate population health model. Soft law tools in general and CPGs, in particular, provide a
potential premise to avoid the shortcomings of relying on financial incentives alone to influence the
service providers’ choices. One major advantage of the role CPGs play in regulating the multi-principal
agent relationship in healthcare is reducing information asymmetry between service providers and
regulators or funders and, therefore, producing an evidence-based monitorable framework for
regulators or funders to observe the service providers’ decisions. The production of CPGs across the
years has seen several changes and developments. Accordingly, CPGs can be classified into three
generations: the first-generation guidelines are based on consensus through a literature search or
national medical conferences; the second-generation guidelines are evidence-based; and the third-
generation guidelines are fulfilling both evidence-based and cost-effectiveness criteria (Open Clinical,

2013).

As seen in the five countries, CPGs exist and have developed through a mix of public and independent
scientific or professional associations. In the five countries object of this comparative analysis, these
guidelines are essentially not legally binding to providers to adopt or comply with, although, in some
court cases of malpractice and compensation, guidelines were referred to as a reference for the
verdicts. Furthermore, there are mixed results on (non-)compliance with CPGs that might be partly
due to the fragmented nature of the respective health systems and fragmented sources of CPGs
issuance. Nevertheless, the literature showed several drivers/factors behind the (non-)compliance with
CPGs. On the one hand, the use of electronic medical records and the automation of service processes
are shown to be among the CPGs' compliance enablers. On the other hand, several factors limit
compliance with CPGs, such as unclear governance, lack of coordination between issuing bodies,

conflict of interest, age of the provider, lack of communication or awareness, financial restrictions,
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organizational limitations, professional identity, and the extent of which CPGs can absorb all the

specificities and complexities of clinical conditions as summarized in Table 2.2.

Although CPGs constitute an important soft law tool to regulate the multi-principal agent relationship
in healthcare and to promote efficient use of resources, more empirical research is needed to
investigate the effectiveness of CPGs in influencing the providers’ decisions towards the regulators’
desired outcomes and also the factors that could play a role in (non-)compliance with CPGs. In other
words, can soft law be used as a tool for efficiency to steer the physicians’ decisions? This research

will strive to find an answer to such a question by adopting a broad normative perspective.

Table 2.2: Summary of the Differences and Similarities in the Comparative Analysis

Italy Germany The The UK The USA
Netherlands
Type of Health Tax-based Mandatory social A managed Tax-based A hybrid
Financing national financing health financing competitive national competitive
System system system health financing financing system  system
system
Health 9.7% 12.5% 11.2% 12.8% 16.8%
Expenditure %
as a Share of
GDP in 2020
Trend of the Upward trend Upward trend Upward trend Upward trend Upward trend
Health
Expenditure
Payer-Provider  Prospective Prospective Prospective Prospective Prospective
Economic diagnosis-related ~ DRGs scheme DRG variant, the  weighted DRGs in public
Arrangements  groups (DRGs) DBC system capitation schemes
of inpatient scheme
services

47



Payer-Provider A combination of FFS per time, A combinationof a mix of A combination
Economic fee-for-service number of FFS, capitation, prospective of fee-for-service
Arrangements (FES) and  patients, and and bundled weighted (FES) and
of outpatient capitation type of services ~ payment capitation, capitation
and preventive retrospective
services FES, and pay-

for-performance
Drivers of (non- The lack  of Physician ~ age, Professional The lack of
)compliance coordination peer influence, identity, clinical awareness,
with CPGs between different lack of evidence, uncertainty, and concerns about

scientific societies unclear the degree of adverse medical
responsible  for recommendation, specificity in the effects, a lack of
developing  and financial CPG - or the trust,
disseminating restrictions, lack lack thereof. inflexibility, and
CPGs, and the of agreement the inability to
untrustworthiness with CPGs, and reflect sufficient
due to the poor organizational sophistication in
evaluation of limitations. complicated
conflicts of conditions.
interest.

6. CONCLUSION

This chapter studied the different institutional, governance, regulatory, and economic arrangements
that shape the performance of healthcare markets. It is found that through the economic arrangements
of the five health markets studied in this that they are moving towards a population health model.
This is evident in the way the economic incentives are designed to proliferate preventive and
outpatient services while containing and promoting efficient inpatient services. Nevertheless, the
tripartite interaction between service providers, patients, and service regulators or payers is too
complex to be regulated solely by economic arrangements. Therefore, regulatory and legal instruments
can also play a role in such a tripartite interaction. However, the chapter also showed that regulatory

tools such as CPGs do not necessarily guarantee optimization of the clinical decisions and interactions
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between service providers and patients, as the literature showed heterogenous levels of (non-
)compliance of service providers with soft law tools commissioned or issued by service regulators or
funders. It was also shown that the drivers of the (non-)compliance with soft law tools are diverse. As
this thesis is concerned with the determinants of the (non-)compliance with soft law tools in light of
the multi-principal agent relationship between the three economic players of healthcare service
providers (professionals), regulators (funders), and users (patients), the next chapter will aim to draw
a theoretical model of the interactions between the aforementioned parties when confronted with

clinical decisions in light of the existing financial and regulatory arrangements.
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CHAPTER THREE: ECONOMIC AND REGULATORY ARRANGEMENTS OF MULTI-

PRINCIPAL AGENT RELATIONSHIP IN HEALTHCARE: A THEORETICAL FRAMEWORK

1. INTRODUCTION

As shown in the previous chapter, several determinants can play a role in the (non-)compliance with
soft law tools in healthcare markets. Different institutional, governance, regulatory, and economic
determinants in different types of health systems might have a correlation with how soft law tools,
clinical practice guidelines, are adopted by healthcare providers, either as institutions (hospitals) or as
individuals (physicians in the thesis’ context). In this chapter, the roles and objectives of the principals
and the agent in the healthcare context will be delineated. In addition, an in-depth abstract analysis

will be provided in order to propose a theoretical framework that will tackle:

(1) From a positive approach, the interaction between the principals (patients and
regulators/funders) and the agent (physicians/providers) when faced with new regulations
(under different economic arrangements).

(2) From a theoretical approach, how principal(s), precisely the funders, can influence the
providers’ behavior through designing different types of contracts for the agents or through

using regulatory tools such as clinical practice guidelines (CPGs).

This framework will be modeled following the multi-principal agent relationship/theory with its
economic and regulatory consequences. The analysis of the objectives and the decisions of the
economic players in the multi-principal agent relationship is based on the rational choice theory, in
which the best possible outcomes/decisions for each player are tackled. Indeed, other behavioral
theories such as bounded rationality are relevant to the analysis of the economic players’ decisions.

However, the scope of the abstract analysis in this chapter is limited to the best possible outcomes
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rather than satisficing outcomes, which are characteristic of bounded rationality theory (Artinger,

Gigerenzer, Jacobs, 2022).

The multi-principal agent framework provides an insight into how an agent (in our case, a physician)
can make decisions on behalf of one or more principals, that include patients and one or more between
public or private funders or regulatory agencies, depending on the context and healthcare system.
Furthermore, such a framework provides insights on how principals would use soft law tools such as
CPGs to maximize their benefits by steering the agents’ clinical decisions. More specifically, the multi-
principal agent approach allows the adoption of a unified theoretical framework to investigate
different scenarios when agents and principals are confronted with soft law regulations with different

economic arrangements.

In summary, the objectives of the chapter are: (1) to provide an abstract theoretical framework of the
interaction between the physicians as agents and the funders and the patients as principals; and (2) to
set forth testable assumptions regarding the process of (non-)compliance with clinical practice
guidelines in healthcare. The chapter is structured into four sections starting with the introduction of
the first section. The second section will describe the principal-agent theoretical model in general and
the main problems associated with the interactions between principals and agents. The third section
will review the most relevant works in the literature that can be used to develop the multi-principal
agent theoretical framework of the thesis. The fourth section will provide insights into the (non-
)compliance with CPGs in healthcare in light of the multi-principal agent model from theoretical

perspectives. Finally, the fifth section is the concluding remarks.
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2. THE PRINCIPAL-AGENT MODEL

2.1.DEFINITION AND AIM OF THE PRINCIPAL-AGENT MODEL

The Principal-Agent (PA) relationship, simply put, is the interaction that occurs when an individual or
an entity, the principal in this relationship, delegates another individual or entity, the agent in this case,
with certain tasks (Bernheim & Whinston, 1986; Harris & Raviv, 1978). This PA relationship and its
outputs are therefore bounded by contractual terms where the output produced by the agent and the
agent’s reward by the principals are determined in advance (Eisenhardt, 1989; Jensen & Meckling,
1976). The PA relationship can take many forms depending on the number and the type of the
principals and the agents as well. The simplest form of the PA relationship consists of a single principal
and a single agent. An example of this is when a landowner rents his/her land to a farmer, where the
farmer, according to the type of contract, has to produce some outputs to the landowner in lieu of

some financial rewards provided by the landowner (Levaci¢, 2009).

The agency theory has been deployed in both the private and public sectors to investigate how to
generate maximum outputs for the principals in a variety of contexts. For instance, in the private
sector, the contractual terms have developed over the years in order to provide the optimal incentives
for managers and senior executives in order to maximize their efforts (which are assumingly uncertain

and difficult to verify by the principals) to produce maximum output for the shareholders or owners.

Similarly, Levaci¢ (2009) has shown how agency theory can be used in the public sector, for instance,
in the education sector, to incentivize teachers, agents, in this case, to produce maximum outputs for
the principals, which in this case might be local authorities, voters, school boards or parents. The case
of the PA relationship in the education sector presents a complex case for the agency theory, similar

to the health sector, as there are multiple principals with objectives, which are not aligned, and
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outputs/outcomes that are difficult to agree upon and measure. Furthermore, in both the public and
private sectors, the PA theory is concerned with structuring positive and negative incentives (rewards
and sanctions, respectively) to incentivize the public-sector employees to produce the maximum

output with the least investment from the principal’s side.

2.2.PROBLEMS OF THE PRINCIPAL-AGENT RELATIONSHIP IN HEALTHCARE

The type of problems that may arise in a principal-agent interaction depends on the following

assumptions:

(1) Motivational assumptions concerning the objectives of principals and agents such as the
degree of self-interest or altruism, utility maximization, and the complexity of the risk-sharing
arrangements between the two parties.

(2) Informational assumptions as to the extent of information asymmetry between the principal(s)
and agent (Eisenhardt, 1989).

(3) Organizational assumptions regarding the settings and the regulations where the interaction

takes place.

The aforementioned assumptions largely influence and shape the design of an optimal contract
between the principal and the agent. Therefore, the contractual terms, and financial and regulatory
arrangements are pivotal in the PA relationship in order to maximize the principal’s utility; align the
agent’s objective to the organizational objectives; influence the agent’s behavior in a way that serves
the principal’s cause; mitigate the issue of information asymmetry; and to lessen the verification cost.
The following subsection will analyze each point based on the classification provided by Levaci¢

(2009) in light of the PA relationship in the health sector.
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Agent Motivation

Both the principal(s) and the agent in the PA relationship are assumed to behave in a way that
maximizes their utility from the given/delegated tasks. Therefore, it is important to understand what
motivates and incentivizes the agents. In addition to financial incentives, different kinds of intrinsic
incentives have been found to be crucial in motivating ‘economic agents’, especially in the health
sector. Altruism, ethical values, social preferences, and reciprocity are among these intrinsic incentives
(Berdud, Cabasés, & Nieto, 2016; Chen & Lakdawalla, 2017; Nguyen, 2011). Consequently, according
to Le Grand (2003), Agents or physicians, in this case, can be divided into two categories: knights and
knaves. On the one hand, as knights, physicians’ behavior is driven by altruistic behavior that might
prioritize the principals’ interests over their own interests. On the other hand, as knaves, physicians’
behavior is driven by self-interest that prioritizes their interests over the principals’ interests. This
problem might arise when the agents, under different economic arrangements and competitive
pressure, face new regulations issued by the regulator or funders in order to provide efficient
healthcare services or curb escalating health expenditure. In such situations, the behavior and
motivation of the agents/physicians might depend on the repercussions of the new regulations on the

financial utility and market share of the physicians.

Information Asymmetry & Moral Hazard

Information asymmetry between the principal and the agent is a major PA problem. In order to
counteract this information asymmetry problem, principal(s) might have to invest in monitoring and
verification devices to ensure that the output/outcome generated by the agents is, to a large extent,
aligned with the objectives of one of the principals, which is the service regulator or payer. One way

to steer and override such problems might be the introduction of soft law tools, such as Clinical
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Practice Guidelines(CPGs), which are produced by experts in their fields - following cost-effectiveness
analysis - and whose implementation should be supported by monitoring or incentives in order to
improve the coordination between principals and agents (Huttin, 1997; Mihlbacher, Amelung, &

Juhnke, 2018).

Furthermore, to mitigate the issue of information asymmetry, the regulator or the funder can leverage
competition to elicit efficient agents (Levacic, 2009). However, it is also noted that competition might
lead to further dis-alignment between the objectives of principals and agents under the form of supply-
induced demand (Barros, Brouwer, Thomson, & Varkevisser, 2016); and also might not necessarily
reflect the quality of the services provided. Berta et al. (2016) presented the latter point when they
studied the effect of hospital competition in the Lombardy regional quasi-market in Italy. Their result
showed that more competition did not have a significant effect on the quality of the hospitals due to

the lack of credible information on quality parameters. Berta et al. (2016) concluded that:

The presence of such asymmetric information may exacerbate the influence of information
that is gathered locally. It may also result in a reduced freedom of choice for patients, a lower
degree of competition between hospitals and a lack of market premium for top quality
hospitals. Our results point to the network effect as a barrier for competition to work
effectively and indicate that patient choice is likely to be not affected by the true quality of

hospitals (Berta et al., 20106, p.924).

In addition, Pedersen et al. (2016) found that asymmetric information plays a significant role in
deviating the GPs’ orientation away from the patients’ orientation. This conclusion was reached as it
was found that GPs in Denmark cannot be assumed to be perfect agents for patients. The reason is
that GPs are unable to be perfect agents due to the lack of information regarding the patients’

preferences; and are unwilling to be petfect agents due to the fact that GPs might be motivated/dtiven
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by other factors such as financial incentives or paternalism for instance (Pedersen, Hess, & Kjer,

2016).

Furthermore, the moral hazard problem arises when a principal — which is, in this case, the funder or
the regulator — is unable to verify the optimal efforts exerted by the agents or physicians by observing
the output (Schneider & Mathios, 2006). Moral hazards are ostensibly a problem of information
asymmetry and uncertainty between the agent’s efforts and outputs. In the health sector, such a
dilemma occurs in the absence of any cost-sharing schemes for the providers and the patients and also
in the absence of regulatory and monitoring devices to verify the optimal level of effort/treatment

needed to yield the presented outputs ((KKhorasani et al., 2016; Savage & Wright, 2003).

Optimal Contracts

The types of optimal contracts, according to the PA theory, are dependent on the agent’s propensity
to risk as well as the status of information asymmetry between the principal and the agent. In general
(but typically not in the healthcare sector), with a risk-neutral agent and in the presence of moral
hazards with information asymmetry, the principal would be better off with a contract that stipulates
a fixed amount to be paid to the principal while the residual is to be paid to the agent. On the other
hand, in the case of a risk-averse agent and in the absence of moral hazards with information
asymmetry, then the optimal contract that maximizes the principal’s utility would be the opposite of
the optimal contract in the case of a risk-neutral agent. That means that the principal is better off with
a contract that provides the agent with a fixed amount while the residual goes to the principal.
Nevertheless, in the case of a risk-averse self-interested agent with the presence of moral hazards and

information asymmetry, then the optimal contract in this case, would be a risk-sharing contract where
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the agents receive a fixed amount (lower than the fixed amount in the previous two cases) plus

performance-based additions (Levaci¢, 2009).

In the healthcare context, Green (2014) experimented with the effect of various types of contracts on
the service provision and the physicians’ incentives and behavior. It was found that physicians who
are reimbursed through non-cost sharing retrospective payment schemes such as Fee-for-service
(FES) and FFS with Pay-for-Performance (P4P) payment structures provided in general more services
than those who are reimbursed through a cost-sharing payment scheme such as capitation (CAP), or
fixed salaries and CAP. Moreover, the results showed that physicians who are reimbursed through
FFS provided almost one and a half times more services than those who are reimbursed through
capitations on average. Moreover, as Green (2014) divided the choices of the physicians in the
experiment into two types of services: beneficial and harmful services. An important finding of the
experiment is that physicians who are reimbursed prospectively through capitations have provided a
greater number of beneficial or optimal benefits to the patients than physicians who are reimbursed
retrospectively. Such an interesting finding shows that prospectively reimbursed physicians did not
under-provide beneficial services, although the monetary incentive is not compelling as in
retrospective reimbursement. In fact, prospectively reimbursed physicians focused on beneficial
services and, comparatively, did not over-provide harmful or unnecessary services contrary to
retrospectively reimbursed physicians. These findings of Green (2014) suggest that monetary
(extrinsic) incentives are not the only driver of the physicians’ decisions. In fact, other nonmonetary
(intrinsic) incentives might play a role in influencing physicians’ decisions. Also, that exclusive reliance
on extrinsic incentives to alter the agents’ behavior might lead to a deterioration in the quality of care

provided to patients (Green, 2014).
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3. THE MULTI-PRINCIPAL AGENT MODEL IN HEALTHCARE

This section provides a literature review addressing the multi-principal agent models that deal with the
interaction between physicians on the one hand and setvice regulators/funders and patients on the
other. The multi-principal agent relationship is central in most of the interactions between providers,
patients, and regulators, especially in regulated health markets where regulators or funders play a role
in the organization and planning of health service delivery and purchase. In an unregulated market
where patients organize service purchases with minimal or no involvement from regulators or third-
party funders, the lattet's role is diminished in a multi-principal agent setting. Therefore, this section
focuses on regulated markets where regulators or funders play a major role in the multi-principal agent
relationship. To give a structure to this review, three main themes, albeit interconnected, will be
discussed: (1) cost-sharing and agent’s choices; (2) double agency in healthcare and cost-sharing

arrangements; and (3) soft law as a tool to influence the agent’s choices.

Cost-sharing arrangements and the choice between primary and secondary care

The physician-patient interactions have attracted a lot of interest from scholars in the fields of
economics, sociology, public policy, and medicine. This interest comes in unison with the universal
recommendation of homogenizing the healthcare services provided to the population in order to
reduce variation in practice and promote efficient use of resources. Blomqvist and Légar (2005)
devised a theoretical model that investigated the patients’ and the doctors’ interaction in attaining GP
services or hospital in-patient services by specialists under two different insurance arrangements. First,

in conventional insurance arrangements where the cost control policy relied on the demand side in
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the form of cost-sharing or copayments; and second, in managed care plans where the cost control

policy relied on the supply side under different payment arrangements to the service providers.'

The model allowed drawing some propositions relevant to this chapter. First, patients, in the absence
of cost-sharing arrangements, will inefficiently pursue the costlier and more intense services even if
the services offer minimal value. For instance, patients will demand costlier services such as referral
to specialists or prescriptions of branded medications rather than demanding GP services or generic
medications. Second, with cost-sharing arrangements in place such as copayments, the lower the
copayment rate, the higher the propensity for patients to pursue the costlier services: referral to

specialists or prescriptions of branded medications.

Moreover, under the model’s assumptions, Blomqvist and Légar (2005) defined two best optimal
prepayment plans for the supply-side (service providers) depending on the informational structure.
For instance, in the case of information symmetry, where both patients and physicians equally know

the severity of the illness:

It would be possible to design a prepayment plan of this form that is first-best optimal both
in the sense of making patients utilize the efficient volume of services given the choice of
provider, and to choose efficiently between the two kinds of provider (GPs or specialists) in

given illness states (Blomqvist & Léger, 2005, p.791).

14 Tt is important to note that the model assumed that hospitalized services are proven to be costlier that GP
services. Thus, the dilemma was to find the optimal cost control policy to limit the inefficient use of resources.
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On the other hand, in the more common case of information asymmetry, the first-best optimal plan

cannot be designed, and therefore, according to Blomqvist and Légar (2005):

A second-best optimal plan can be designed through managed-care contracts under which
providers are subject to supply-side incentives to control service utilization (for example, by
being paid through salary or capitation), and the quantity of care promised under the plan is
contingent on the consumers’ (imperfect) information regarding their illness severity”

(Blomqvist & Léger, 2005, p.791).

In this respect, the aforesaid model sheds light on how to frame a second-best contract for the supply-
side in order to lead the parties involved in a multi-principal agent relationship to comply with efficient
guidelines so as to ask for more costly services only when strictly necessary under a condition of

asymmetric information.”

Furthermore, Allard et al. (2011) have also explored the relationship between the physician’s treatment
and referral decisions to secondary or tertiary care levels and the provider-payment arrangements.
More precisely, this study examined the effect of competitive pressure and financial arrangements on
the quantity of services. Three different provider-payment arrangements were studied: fee-for-service

(FES), capitation, and fundholding.'” As fundholding is not of relevance to this thesis, we focus on

15 Supply-side cost sharing arrangements in healthcare are basically the different incentives provided to the
supply-side or the providers, which are induced by altering the provider-payment mechanisms (Ellis &
McGuire, 1993; Trottmann, Zweifel, & Beck, 2012). Such supply-side arrangements as outlined by Ellis &
McGuire (1993) are preferred to demand-side cost sharing arrangements due to the fact that they do not put
the consumers or the patients at financial risks when applied.

16 GP fundholding is a variant of prospective capitation type of payment that was devised in the UK in 1991
and abolished by 1997. It allows participating fund holders or GP practices to manage prospective capitated
funds; negotiate secondary care contracts; and choose providers, services and patients to benefits from their
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the findings regarding the first two payment arrangements. Two findings of this study are relevant to
this thesis. First, capitation payment provides physicians with weak competitive pressure that is more
likely to induce costlier health intervention as it is correlated with a higher number of referrals to more
expensive and advanced specialty care. Physicians produced a higher number of referrals so they can
economize their treatment expenses and also provide patients with high-intensity intervention — also
perceived as a higher level of care. Second, FIS contrarily provides physicians with strong competitive
pressure to retain patients and, therefore, induces fewer referrals and therefore induces less costly
interventions by secondary and tertiary care levels as GPs have an incentive not to economize their
treatment expenses (Allard, Jelovac, & Léger, 2011). It is worth noting that in the literature in health
economics, capitation is touted as a more efficient and cost containment-friendly payment
arrangement than FFS. However, although the findings of Allard et al. (2016) seem to contrast the
aforementioned statement, it is, in fact, only context-specific as the model is limited to GPs and does
not extend to other individual service providers as specialists or institutional as hospitals. In this
context, GPs with an FFS payment structure have more incentives to refer less to specialists as it

maximizes their monetary benefits.

Cost-sharing arrangements

In most non-economic literature, it is assumed that physicians are agents of their patients and act to
the best of their interest due to intrinsic and extrinsic factors. However, this might come at a cost

when the regulator or the funder prioritizes cost containment due to the high expenditure. There arises

assigned capitated funds. Fund holders have the option to keep the surplus or redirect it to services they decide
upon (Kay, 2002).
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the issue of double agency when regulators or funders provide the physicians with incentives or

regulations to act in their interests as well.

Godager & Wiesen (2013) tackled this double agency issue in healthcare. The study examined the
physicians’ propensity to maximize their own income or their patients’ health benefits in order to try
to estimate the extent of physicians’ altruistic behavior. The data of the study was obtained from the
laboratory experiment of Hennig-Schmidt et al. (2011), where physicians’ prescribing behavior was
investigated under different competitive pressure and payment schemes: fee-for-service (FFS) and
capitation using 42 physicians as subjects who had to make medical decisions regarding alternative
medical provision for 15 different patients. The estimation of the results was based on individual
specific marginal utilities, which allows for detecting variations in altruistic behavior among the
physicians. This altruistic variation, therefore, might be a result of the subject’s marginal utility of
profit, patient’s health benefit, or both. The results showed significant variations in the degree of
altruism between physicians. Firstly, the presence of this altruistic behavior among some physicians
necessitates the implementation of some form of supply-side cost-sharing arrangements - given that
one of the main objectives of the payers/regulators is to cutb the increasing health expenditure (Ellis
& McGuire, 1986). Secondly, the heterogeneity of altruistic behavior among physicians suggests that
it might be impossible for the regulator to find a unified optimal provider-payment arrangement to
incentivize the altruistically-heterogeneous physicians to make economically-wise clinical decisions

(Godager & Wiesen, 2013).

On a similar note, Vaithianathan (2003) proposed a model of how to manage the supply-side cost-
sharing schemes when confronted with possible collusion between patients and physicians. In general,
the main dilemma for the patient when supply-side cost-sharing schemes are implemented is an agency

problem, where the treating physician is more aligned with the service funder rather than the patient.
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Thus, the patient might try to counteract these agency problems by providing incentives to the doctor
in order to collude (Vaithianathan, 2003). Although this collusion can take the form of side payment
between the patients and the physicians or even more legitimate form as balance billing,'” which might
occur in developing countries and transitional economies, it is important to notice that such collusion
in more regulated health systems can take the shape of a long-term physician-patient relationship. This
long-term relationship might allow for some degree of incentives’ alignment between the physician
and patient regardless of the contract and supply-side cost-sharing arrangement between the payer
and the physicians. The model showed that imposing higher negative incentives on prescribing higher
intensity (more expensive) medications on the supply-side can be an effective anti-collusion scheme

(Vaithianathan, 2003).

Soft law as a tool to influence the choices of agents

Finally, since the 80s of the last Century, clinical practice guidelines have gained interest from
policymakers, regulators, service payers, and service providers in order to homogenize the service
provision to patients and to minimize the chances of malpractice or inappropriate services. Nowadays,
besides the aforementioned objectives, clinical practice guidelines are developed on the basis of cost-

effective analysis as well as scientific evidence to allow efficient use of resources.

Olsen et al. (2009) have investigated the issue of non-binding agreements to comply with given clinical
guidelines between the physicians and the funders in the framework of the double agency problem in

the Danish health system. The double agency issue arises as GPs are assumed to be patients’ agents

17 A balance bill is additional fees that consumers/patients/insured have to incur as a result of “the difference
between the funder’s payment to the provider and the provider’s charges” (Le Grand, 2015). In some health
plans, this difference can occur when patients receive services from an out-of-funder-network providers.
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and also are required to be the Danish health authorities’ agents to prescribe appropriately and to keep
under control drug expenditure.”” In their theoretical model and the subsequent empirical results,
Olsen et al. (2009) examined a policy innovation, which is the deployment of soft regulation tools in
some Danish counties, such as clinical practice guidelines, audits, and pharmacist visits,"” with a
voluntary agreement between the local health authorities and the GPs. The specific subjects of the
study were analog substitute medications (not generic), which are rheumatism painkillers and lipid-
lowering drugs. The local authorities issued guidelines regarding restricting the drug family COX-2 as
a first choice in treating rheumatic pain for the former; and for the latter, and the local authorities
issued guidelines regarding prescribing Simvastatin as a first choice for lowering lipids (Olsen, Gyrd-

Hansen, Boegh, & Hansen, 2009).

Olsen et al. (2009) model considered both the GP’s and the patients’ perception towards the
substitution medications as they might be substantially different in terms of the mechanisms of action,
effects, and side effects than other generic drugs. The patients’ demand function for the analog
substitution included cost-benefit calculation of out-of-pocket payments and the perceived health
outcomes, while the function of GPs’ decision to follow the intervention included the cost-benefit of
the social costs and the health outcomes. In addition, as the intervention of the Danish health
authorities is based on a voluntary agreement, this meant that there is no punishment for GPs for not
following the voluntary agreement. Therefore, the Danish health authorities had to incentivize GPs

to follow the voluntary agreement through two approaches: (1) providing more convincing

18 In this case, the Danish health authorities are the funders or the purchasers.

19 Pharmacist visit is a regulatory measure in which pharmacists support GPs in the prescribing process with
the aim of curbing the rising prescription costs and improving the quality of prescriptions (Rodgers et al.,1999).
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information regarding the intervention so that GPs can adopt it; (2) providing incentives with the aim
of shifting the GPs’ loyalty towards the funder(s). The estimations of the prescription behavior relied
on “the difference in the average cost per daily average cost per daily defined dose before and after
voluntary agreement intervention” (Olsen et al., 2009). The empirical results showed significant effects
of the intervention in decreasing the COX-2 prescription and increasing the Simvastatin prescription.
The study concluded that the voluntary agreement was a success in changing the GPs' alignment
toward the funders’ objectives. The results, however, represented the aggregate effect of the whole
regulatory intervention, including CPGs, audits, and pharmacist visits, and did not single out the
specific effect of the clinical practice guidelines on the dependent variable, which is the consumption

of the two drugs (Olsen et al., 2009).

The three-themed literature survey in this section provided key insights that will be used in the next
section to devise a theoretical framework of how physicians and patients might interact when
confronted with soft law tools issued by the service regulator or funder under different economic
arrangements in healthcare. Both incentives and regulatory tools represent a potential to tackle the
issues of double agency of physicians and (non-)compliance with professional clinical guidelines in

healthcare.

4. FRAMEWORKS TO MODEL (NON-)COMPLIANCE WITH CLINICAL PRACTICE

GUIDELINES IN HEALTHCARE

This section provides a theoretical framework of possible regulation of the multi-principal agent
relationship in healthcare using economic and soft law tools (CPGs). The section is divided into two
subsections. The first subsection provides a description of the positive approach to how the
interactions between the players develop. More specifically, it delineates the objective functions of

each player, the information set available, and other constraints. By doing so, the framework should
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help to understand the players’ choices when faced with a new professional regulation/guideline under
different incentive schemes. The second subsection provides a theoretical approach to how service
providers (physicians) would react to the regulatory soft law tools issued by the principal (the service
regulator or funder) under different economic pressures and how their reaction affects (non-
)compliance with regulations. The analyses provided in the two subsections are abstract and use broad
economic constraints and information sets without addressing any of the specific settings of the five

countries, which were analyzed in the previous chapter.

On this basis, this section will also provide propositions for further empirical testing. The theoretical
framework will be based on the multi-principal agent theory in the healthcare context; one agent:
physicians, and two principals: the patients and the service regulator or funder. Figure 3.1 provides
this framework as well as the main actors in the process of compliance with clinical guidelines in

healthcare.

4.1.POSITIVE PERSPECTIVE OF THE INTERACTION BETWEEN PATIENTS,

PUBLIC FUNDER, AND PHYSICIANS

The service users or the patients

The patients in this framework represent a principal for the service providers or the physicians.
Patients contribute to the insurance pool in lieu of a basic health service package organized by the
funder and provided by the service providers. The key objective of the patients is naturally attaining
the best possible health outcomes in both the short- and long-term. In the taxonomy of Le Grand
(2003), the consumers are divided into passive consumers or receivers, pawns, and active consumers,
queens. Although it is debatable that patients are pawns and completely passive when receiving health

services, it can be argued that ‘queen’ patients in unregulated health markets can pursue certain services
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by illegitimately providing physicians with financial incentives (Vaithianathan, 2003). In regulated and
monitored health markets, ‘queen’ patients can influence the physician’s decision by capitalizing on

the doctor-patient relationship.

The information set known to the patients is comprised of the health status, including the diagnosis,
the prognosis, and the current quality of life; the current treatment and, to a lesser degree, the available
alternatives; the insurance plan and arrangements, including the services and interventions covered by
the insurance; and the treating physician(s). Several limitations face the patients in this framework.
First, the severity or the stage of the health status that might not allow for prescribing new alternatives
to current treatments. Second, the information asymmetry between the patients and the physicians
regarding the management of the health status. Third, the insurance plan, whether the patients are
fully covered or required to contribute with copayments or totally uncovered. Fourth, the cost of the

new innovation, which is also related to the second limitations of the insurance plan and arrangements.

The Physicians

Physicians are the agents at the center of this framework as they are delegated to make decisions on
behalf of both the patients and the funders/regulators. When making clinical decisions, physicians
take into consideration societal costs, benefits to patients, and effectiveness - indeed with different
weights (Riise, Hole, Gyrd-Hansen, & Skatun, 2016). The physicians share the objective of achieving
the best possible health outcomes with the patients. They also aim to maximize their utility, whether
it is an extrinsic monetary utility or intrinsic utility. The Le Grand (2003) taxonomy of service providers
divides physicians into two types: knights and knaves, according to the behavior of physicians with
respect to the extrinsic and intrinsic utility. Two intrinsic incentives can influence the behavior of

physicians. First, altruistic incentive to provide the patients with state-of-the-art treatment for faster
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ot better individual health outcomes ot to provide patients with appropriate/efficient treatments that
promote better societal health outcomes. Second, self-promotion for the reputational gains reaped
through the ability to satisfy patients’ demands and attract a larger market share. These two intrinsic
incentives would place the agents’ objectives more in the direction of the patients rather than the

direction of the cost-control-oriented funder.

The information set known to the physicians is the health status of the patients, the current treatment,
and assumingly to a greater extent, the efficacy of possible treatment alternatives; their projected
intrinsic and extrinsic utility of (non-)compliance with professional guidelines, information regarding
the financial implications of the guidelines, and the regulatory, quality, safety measures of

interventions. The constraints that face the agents or the physicians are:

e FHconomic constraints such as competition among service providers and cost-sharing
arrangements.

e Regulatory constraints such as quality standards and CPGs.

e Medical constraints such as the change in the severity of the health status of the patients,

which might require referral to more advanced specialty care or more intense interventions.

The Service Regulators or Funders

Service regulators or funders are the service payers. They pool funds from subscribers or from the
population at large to provide health services through providers according to a given planning or
regulatory framework. Public or private funders as principals in the multi-principal agent relationship
have several objectives to achieve. First, to organize appropriate service provision and contract the
best service providers to yield the best health outcomes possible to the insured or to the patients.

Second, to control the escalating health expenditure cost through optimization of the resource
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allocation and the efficiency of the services. Third, to ensure that quality standards and safety measures

are not compromised by the cost control measures.

Regulators or funders are faced with several challenges to achieve their objectives. The first challenge
is concerned with the motivation of the agent (the physician). As shown by Nguyen (2011), private
providers in unregulated and unmonitored private health markets can be “the imperfect agents of
patients, will act to maximize their profits at the expense of the patients’ interests” (Nguyen, 2011,
p53). The second challenge is the motivation of the other principal, the patient, who is motivated to
achieve the best health outcomes with the least cost, especially when fully insured. The third challenge
is the collusion of the motivations and objectives of both the service providers and the patients,
especially when such collusion conflicts with the objectives of the regulators or funders. The fourth
challenge is the information asymmetry between the physicians and the funder — which is in favor of
the physicians. The fifth challenge is the moral hazards that might arise as a result of the information

asymmetry and motivation problems.

The information set available to the funder includes economic information regarding (1) the total
health expenditure and the budget/resource allocation plan, (2) the payment schemes to different care
levels, (3) cost-effectiveness reports of new interventions; regulatory information on the approved
interventions and pathways to issue CPGs following the approval of the new interventions; and

medical information regarding the efficacy of the new interventions.

The Soft Law Tools (Clinical Practice Guidelines)

The assumptions in the models mentioned in the literature survey, especially in Blomqvist and Légar
(2005), made it clear that intense intervention is costly and that hospital referrals or branded

medications are costlier than GP visits or generic medications, respectively. Therefore, soft law tools
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such as clinical practice guidelines issued by the service regulator or funder target the delivery of
appropriate care that promotes the population health model. In such a model, the focus of the
policymakers is more on providing better collective population health outcomes, enhancing the

allocative efficiency of resources while optimizing health expenditure.

In this thesis and in the upcoming chapters, two types of soft law tools or CPGs are investigated. The
first tackles the issue of patient referral from less costly GP services to more costly specialist services.
The second tackles the issue of the prescription of less costly generic medications versus expensive
branded medications. To this end, soft law tools or CPGs, under different competitive pressures, can
provide two different scenarios in this framework. First, in case the CPG in place leads to an alignment
of the objectives of the three parties involved: patients, physicians, and funders, indeed, the multi-
principal agent model will not lead to relevant allocative problems. However, problems arise when the
CPGs and the underlying economic arrangements lead to conflicts of interest between the principals
and the agents. Figure 3.1 summarizes the roles of the actors in the multi-principal agent relationship

in healthcare interacting through soft law tools (CPGs) and cost-sharing schemes.
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Figure 3.1: The Theoretical Framework and Actors in the Multi-Principal Agent Relationship in

Healthcare
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4.2.THEORETICAL PERSPECTIVE OF THE INTERACTION BETWEEN PUBLIC

REGULATORS, PATIENTS, AND PHYSICIANS

This subsection provides an analysis of the possible interactions between physicians and patients when
confronted with new soft law tools issued by the service regulator or funder. A theoretical perspective
of the interaction from the regulator’s point of view is provided based on the objectives, information
set, and constraints that influence each player, as described in the previous subsection 4.1.
Furthermore, the analysis will consider the problems of the multi-principal agent relationship as

described eatrlier in subsection 2.2 and how funders can tackle the issues of double agency, information
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asymmetry, moral hazards, and conflicted motivations and objectives will be drawn. Through this

theoretical analysis, some propositions will be deduced for further empirical testing.

Clinical Practice Guidelines and Information asymmetry

Regulators use soft law tools as clinical practice guidelines to reduce variations in clinical service
provision and to reduce wasteful use of resources. These guidelines are issued by experts in their
respective fields; thus, they also play a role in reducing the information asymmetry gap between the
principals and the agents. Furthermore, there are different degrees of mandate and different tools for
monitoring the compliance with the mandate. For instance, in the UK, guidelines are produced by a
central agency, and the regulator assures the implementation and compliance through monitoring
teams and reports. Therefore, when faced with innovations, regulators or funders seeking cost-
optimization typically react in a timely manner to produce relevant guidelines. To this end, the
diffusion of non-cost-effective interventions is expected to be faster in case of absence of clinical
practice guidelines than in case of their existence — especially when accompanied by monitoring

devices (audits, pharmacist visits, etc.) and a strong mandate.

Proposition 1. Non-cost-effective interventions are more widely adopted in absence of regulatory
tools. CPGs and strong mandates can curb the rate of inappropriate interventions, especially with

the application of monitoring devices.

Collision of Motivations and Information Asymmetry

With respect to the patients' and physicians’ motivations, both of these parties share the goal of
achieving the best possible health outcome with the regulator; however, each party, as described in

subsection 4.1, also has different and perhaps conflicting motivations with the regulator or service
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funder. For instance, physicians are naturally aiming to maximize their profits and improve their
> phy y 8 p p

professional reputation, while patients are aiming to explore advanced alternatives with minimizing

their out-of-pocket expenditure. Both motivations might collide with the regulator’s objective of

delivering efficient and appropriate services on the individual- and population-level.

There are cases where both the motivations of patients and physicians collide, and there are cases
where they do not collide. For example, as described by Nguyen (2011), physicians might prioritize
maximizing their profits over the patients’ interest in unregulated and unmonitored health markets. In
this case, in order for service providers to maximize their financial gains and market share, they could
create a supply-induced demand for medical services, which is a key issue for the regulators to tackle
the ‘collateral damage’ of unnecessary dispensing and diffusion of costly and inappropriate
interventions. However, this supply-induced demand might be lessened in settings where patients have
greater knowledge of their health status. This can create a divergent or convergent motivation for both

the patients and physicians/providers (Pedersen et al., 2016).

Morteovet, in regulated markets where physicians act as double agents for both the regulator/funder
and the patients, the physicians’ interest or motivation might not be perfectly aligned with the patients’
interest or motivation under different regulatory forces and competitive pressure. For instance,
evidence-based regulatory tools such as CPGs mitigate the information asymmetry between the
service providers and regulators and create a pathway towards efficient and appropriate care. However,
compliance with such a regulatory tool can be influenced by different economic arrangements. On the
one hand, economic arrangements that create competitive pressures on the providers to maximize
market share might lead to non-compliance with CPGs, as providers will be willing to satisfy their
patients and attract new patients regardless of the CPGs. On the other hand, economic arrangements

that do not incentivize providers to maximize their market share might lead providers to comply with
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CPGs, as the motivations of both the providers and the patients are not perfectly aligned. Therefore,
providers might deviate from the patients’ demands for advanced interventions to the regulators’

demands for more appropriate and efficient interventions.

Furthermore, physicians are not motivated only by extrinsic incentives but also by intrinsic ones as
their motivation and behavior range an altruism spectrum that includes the extremes of pure altruism
and pure self-interest. Although it is assumed that physicians are expected to react in favor of the
patients’ benefits rather than the service funder’s benefits, this assumption can be challenged. For
instance, when confronted with new soft law regulations aiming at restricting unnecessary costly and
advanced services, there will be cases where altruistic physicians might not comply with regulations
regardless of the appropriateness or cost-effectiveness; while there will be cases where socially-
oriented physicians might comply with regulations due to their appropriateness, and cost-

effectiveness.

Accordingly, in this multi-principal agent relationship, the dilemmas of the parties’ motivations and
the information asymmetry are intertwined, and both can create a problem for the regulators/funders
in the form of non-compliance with regulations. Therefore, the regulators/funders are expected to
counter this issue of colluding motivations and information asymmetry by issuing soft law regulations
and by imposing supply cost-sharing arrangements at the individual level to balance the altruistic
physicians’ behavior (those who tend to adopt costly and inappropriate interventions) more in line
with the regulator’s cost-control objectives. Furthermore, a supply-side cost-sharing arrangement
could be an effective device to align the motivation of self-interested agents, whose interest might be
around profit maximization, self-promotion, and self-branding. Therefore, it is expected that
competitive pressure that incentivizes physicians to satisfy their patients and maximize market share,

such as the FI'S payment method, might lead to non-compliance with CPGs.
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Proposition 2. Competition is associated with lower levels of compliance with regulatory tools,

such as CPGs and mandates, on part of physicians involved in a multiple-principal agent

5. CONCLUDING REMARKS

The chapter presented different models of multi-principal agent relationships in general and, more
specifically, in the health sector. It also provided insights on models that described the agents’ behavior
as in providers’ behavior and different ways to incentivize them to align with the principals’ objectives
— mainly the regulator or the service funder. The chapter then provided a theoretical framework of
the multi-principal agent relationship to shed light on the process of (non-)compliance with regulatory
tools, such as CPGs and mandates using elements from seminal models. Furthermore, the chapter
described in a positive approach the role, objectives, information set, and constraints of each player
in the multi-principal agent relationship in healthcare when confronted with regulatory tools, such as
CPGs and mandates. Then, a theoretical approach from the funders’ perspective allowed us to draw
some general propositions on the effects of different incentives and regulatory tools when enforced
in a multi-principal agent relationship. Different supply-side cost-sharing arrangements can be used
by the funders to influence compliance with CPGs. Further empirical testing is required to verify these

theoretical propositions.
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CHAPTER FOUR: DETERMINANTS OF COMPLIANCE WITH CLINICAL PRACTICE
GUIDELINES: THE CASE OF PATIENT ENROLLMENT IN A CHRONIC DISEASE

MANAGEMENT PROGRAM

1. INTRODUCTION

This chapter discusses the regulatory and economic perspectives of clinical practice guidelines (CPGs),
which represent an organizational innovation to ensure patient safety, reduce variance in service
provision, and to maximize health outcomes in light of scarce resources and with consideration of the
cost-effectiveness of treatment. Chapter one presented the research proposal of this thesis; chapter
two addressed how CPGs are developed in five different health systems (Italy, the Netherlands,
Germany, the UK, and the USA); and chapter three provided a literature survey on the multiple
principal-agent problems in healthcare, wherein healthcare professionals are conceived as being agents

for both patients and the public (via the regulator/payer).

This chapter explores the determinants of (non-)compliance with CPGs among healthcare
professionals. More specifically, it investigates the case of compliance with guidelines of patient
referral to chronic kidney disease (CKD) management program in the Emilia-Romagna region in Italy
called the Prevenzione Insufficienza Renale Progressiva (PIRP), which is described in detail in the
appendix of Chapter 4. It also explores how professionals from different disciplines react to the
enforcement of the CPGs as a non-binding soft law tool. The PIRP case provides an opportunity to
study determinants of (non-)compliance with a soft law tool such as CPGs. The PIRP enrollment

CPG is based on an internationally-recognized, widely-used, evidence-based CPGs — developed by
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Kidney Disease: Improving Global Outcomes (KDIGO).” The KDIGO and the PIRP CPGs clearly
specify the criteria of patient enrollment into the program based on the CKD stage, which allows the
empirical analysis of (non-)compliance with soft law among health professionals — especially with the
availability of good data from the Emilia-Romagna Region in Italy. After this introduction, the chapter
is structured as follows: The second section addresses the literature relevant to the development of
this chapter; the third section describes the main research question; the fourth section provides the
conceptual framework; the fifth section describes the data and methods; the sixth section reports the
results; the seventh section provides a discussion of the economic interpretation of the results and

research limitations; the eighth section is the conclusion.

2. BACKGROUND LITERATURE

This section reviews the literature on the determinants of CPGs compliance, starting from a general
overview of demand-side and supply-side factors; then, it will focus on specific supply-side factors for
general practitioners and specialists. The determinants of compliance with, or adherence to, referral
CPGs have been of interest to scholars since their inception in the 1980s. The literature on the theme
of CPGs compliance is diverse and includes clinical, deontological, and economic studies. For
instance, some studies have focused on demand-side or patient-related determinants of compliance

with CPGs, such as the different levels of patient comorbidities (Miner,1997); the younger age of

20 “KDIGO was originally established in 2003 by the National Kidney Foundation, a U.S. foundation
experienced in developing and implementing guidelines. In 2013 KDIGO became an independently
incorporated non-profit foundation and is governed by an international volunteer Executive Committee...
made up of leading nephrology experts from around the globe.” (KDIGO, n.d)
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patients, and distance to the referred providers as possible determinants of patient compliance with
referral guidelines (van Dijk et al., 2016). Other studies revealed organizational-related determinants
of compliance with CPGs, such as prolonged waiting times to acquire outpatient services (McGlade
etal., 1988), health insurance, coverage issues, and the lack of home equipment to follow the treatment
guidelines (Halm et al., 1999). Additionally, some studies have identified supply-side factors that may
play an important role in CPG adherence. In particular, physician-related determinants such as the
effect of physicians’ financial incentives (Bai, Bundorf, Bai, Tang, & Xue, 2019; Brusamento et al.,
2012; Doran et al., 2011); the lack of awareness, the lack of familiarity (Cabana et al., 1999); the lack
of agreement (Julapalli, Kramer, & El-Serag, 2005); and the lack of clear outcome expectancy - where
following the CPGs would lead to the expected clinical outcomes - as determinants of non-compliance
(Cabana et al., 1999; Julapalli, Kramer, El-Serag, 2005; Salinas et al., 2011; Slade et al., 2015). As this
chapter focuses on the determinants of the supply-side compliance with referral CPGs that are related
to the behavior of healthcare professionals, a special focus will be provided on two main physician-
related determinants: competition among general practitioners (GPs) and interaction among

specialists.

2.1.COMPETITION AMONG GENERAL PRACTITIONERS AND PATIENT

SATISFACTION

The literature on market competition produced several indicators that are used to measure
competition among GPs (Bresnahan & Reiss, 1990; Bresnahan & Reiss, 2015; Stigler & Sherwin,
1985). Among these indicators are the number of firms or GPs in given market size, concentration
ratio (CR), and the Herfindahl-Hirschman Index (HHI) (Gaynor & Town, 2011). The number of
firms or GPs in given market size is a simple competition indicator that is used when there is a lack

of information on the percentage of market shares. The CR represents “the sum of the percentages
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of the market share of a number of the largest enterprises in the industry concerned” (Pavic, Galetic,
& Piplica, 2016, p. 2). The HHI is the sum of squared market shares of all producers in the market
and is a traditional measure of the market concentration in a given industry (Dunn & Shapiro, 2015;
Pavic, Galetic, & Piplica, 2016; Scanlon, Swaminathan, Lee, & Chernew, 2008). A low HHI indicates
more competition between similar-sized competitors, while a high HHI indicates lower competition

and, most likely, the presence of different-sized competitors.

The literature has shown that competition can influence GPs’ behavior regarding patient referral
(Allard, Jelovac, & Léger, 2014; Beckert, 2018; Iversen & Mokienko, 2016). The level of competition
among GPs depends, ceferis paribus, on physician density or CR (e.g., the number of physicians per
capita), and it shapes GPs’ behaviors in different ways also depending on the payment system. For
instance, under a fee-for-service (FFS) payment mechanism, more competition can lead GPs to
increase the volume of the services they directly provide to patients, while under a capitation payment
scheme, more competition could lead the same GPs to satisfy patients’ requests for referrals to
specialists. When capitation payments are an important (or the sole) source of income, recruiting
(usually up to some limit) and retaining patients may be important. Iversen and Ma (2011), for instance,
studied general practitioners’ radiology referral decisions under different market conditions and mixed
payment schemes in Norway. In their model, it is assumed that referrals constitute an indirect
argument in the GPs’ utility functions: they may increase patients’ satisfaction with their services by
recommending more specialist services. Also, referrals might increase patients’ consumption of GP
services after diagnostic testing (e.g., radiology). Their results confirmed that the higher the
competition between GPs (higher density in a given area), the more the referrals to radiology service
providers, especially if GPs experience patient shortages and, hence, stand to benefit financially by

increasing their market share (Iversen & Ma, 2011). Godager et al. (2015) produced similar findings
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regarding the effect of competition on GP referral patterns. Their study on the referral dynamic
between primary and secondary care providers in Norway revealed that competition among GPs may
not lower the number of referrals to secondary care providers but may have the opposite effect if GPs
are under greater pressure to take into account their patients’ welfare. Under the latter circumstances,
GPs may be more inclined to refer their patients to secondary care, which may result in greater patient
satisfaction if patients regard specialist care as delivering an improvement in care quality (Godager,

Iversen, & Ma, 2015).

Schaumans (2015) studied the effect of competition between GPs on their prescribing behavior in
Belgium. In her analysis, it is assumed that patients have difficulty discerning the quality of care in the
GP market; under these conditions, GPs may prescribe more medications to signal higher levels of
attention to patient satisfaction. Schaumans (2015) also found a strong association between the
intensity of the degree of competition measured as the GP density per capita and the Herfindahl—
Hirschman Index (HHI) and the medication prescription intensity. Using the HHI, the author also
found that in the presence of same-sized GP practices (which was associated with lower levels of
competition), the number of prescriptions was lower than in markets with different-sized GP
practices-which was associated with higher levels of competition (Schaumans, 2015). Schaumans
(2015) explains that in a highly competitive market with high HHI, smaller GPs use a higher number
of prescriptions per contact to signal high quality of service provision to attract patients from bigger
GPs practices; however, this signal becomes less important in a low HHI context, where the GP
practices are of similar sizes. The mutual finding from the aforementioned studies is that a higher
level of competition seems to provide GPs with incentives to provide more services (prescriptions

and specialist referrals).

2.2.INTERPROFESSIONAL INTERACTION AND CPGS
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CPGs lead to interaction among professionals in the same specialty and professionals from different
specialties in healthcare. For instance, Currie et al. (2009) revealed that, in general specialists enjoy
considerably greater power than do GPs within the NHS. Currie et al. (2009) found that in some
specialties, there is a sizable gap between GPs and specialists in the NHS in terms of
integrated/continuous care; this gap in roles led to the creation of new roles for specialized GPs who
facilitate the transition from primary to specialist care. The authors also found that professional
identity plays an important role in setting and claiming professional boundaries when confronted with

new organizational changes, new roles, or new models of care (Currie, Finn, & Martin, 2009).

CPGs can also be used as a strategic tool by specialists to exert their professional power and identity
and to bargain for a better position in light of professional competition. Castel (2009) provided insights
from the French oncology sector on how oncologists and oncology centers in France used guidelines
to promote their role as scientific leaders and their position at the top of the French medical
hierarchies. More specifically, the French oncology sector was undermined due to the alleged low cost-
effectiveness ratios for some of the pharmacological treatments adopted. In response, leaders from
the oncology sector initiated a project that included the development and implementation of
oncological CPGs to motivate better the use of the aforesaid treatments in specific circumstances.
(Castel, 2009). This collective attempt to strengthen the clinical legitimacy of a professional specialty
was considered to be a response to other specialties which used to play a greater role in the
management of patients in some of the clinical areas where also oncologists are active (e.g., urologists,
surgeons, hematologists, pneumologists, etc.). The findings from the literature on interprofessional
interaction are discussed below in respect of the effect of interprofessional competition between
various bordering specialties such as nephrology, cardiology, endocrinology, and internal medicine on

patient referral/enrollment into PIRP.
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3. RESEARCH QUESTION AND OBJECTIVES

The main research question in this chapter is “How do competition between GPs and interaction
between specialists affect compliance with CPGs of enrollment into the PIRP programr”. The
research question is addressed using data from a chronic disease management program, PIRP. As
discussed in the appendix, the referral CPG of PIRP follows a version of the KDIGO guidelines for
referral and admission to the program. The main objectives of this study are: (1) to understand what
are the factors that explain the probability of PIRP enrollment (appropriate or inappropriate), focusing
especially on the role of the interaction between nephrologists and patients, taking into account the
role of other specialists and the GPs; (2) to explore the behavior of PIRP healthcare professionals
when confronted with a non-binding regulatory tool such as clinical practice guidelines; (3) to reveal
any rent-seeking pattern by PIRP-involved specialists and GPs; and (4) to reveal the effect of

competition on GPs and specialists with regards to compliance with enrollment CPGs.

4. CONCEPTUAL FRAMEWORK

Based on the institutional framework of PIRP provided in the appendix and findings from the extant
literature, the effect of different patterns of interaction between patients and professionals on the
latter’s compliance with CPGs is examined for the PIRP program. The program is designed for
patients with chronic renal conditions (who may have other comorbidities) to manage and slow the
disease’s progression. Patients are monitored by their GPs and by different specialists according to
their stage and comorbidities. However, once their renal condition emerges as a priority, nephrologists
have a clear role to play in the management of the condition and the associated comorbidities within
the framework of PIRP. Firstly, the chapter investigates whether a higher degree of competition
between GPs might lead to a higher propensity for them to refer patients with chronic kidney

problems to nephrologists to increase the patients’ satisfaction and thereby reduce the risk of losing
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patients under a capitation payment scheme. Secondly, taking into consideration the relative strength
of nephrologists vis-a-vzs other specialists such as cardiologists and endocrinologists, the chapter
assesses the hypothesis that nephrologists might deviate from strict compliance with the KDIGO
referral guidelines on patient enrollment into PIRP in order to increase the share of chronic multi-

morbid patients for which they play a leading role.

These hypotheses relate to the role of physicians in general and specialists in particular as “double-
agents” (Blomqvist 1991) of two principals: the patients and the service buyer or sometimes the
regulator too (Burnum, 1977; Lamkin, 2018). Balint and Shelton (2002) asserted that in light of the
scarce resources and heavy regulation, the physician’s fiduciary (agent of patients) and stewardship
(agent of regulators) roles are ethical and legal obligations for the physician to pursue, and that
manifests the double agency issue in healthcare. Balint and Shelton (2002) and Balint (1964) identified

six dynamic features influencers of the physician-patient relationship. The dynamics are:

The “basic fault” present in some form in all human beings; the physician’s “apostolic
function”; the “mutual investment company”; the role of the physician as a therapeutic
agent—the drug “doctor”’; the “deeper diagnosis™; and finally, the “conspiracy of anonymity”
8 8 p 8 Ys piracy Y

(Balint and Shelton, 2002, p. 340).

Two of these factors are significant to the hypothesis: the basic fault and the apostolic function of the
physician. Firstly, the basic fault feature stems from the psychoanalytical theory, and it assumes that
humans, both patients, and physicians, react differently to stress, physical and mental stress. The
different reactions result from “early life psychological experiences and define that individual’s
reactions to life stresses” (Balint and Shelton, 2002, p. 340). Therefore, these different reactions
influence patients’ demands from physicians, which might manifest in over-demanding extra services

and higher levels of care. Secondly, the apostolic function of the physician, which relates to the
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concept of physician paternalism, where physicians influence or steer the patient’s decisions in a way
that is aligned with the physician’s objectives, which might be related to the patient’s welfare, the

economic welfare of the physician or, more broadly, considerations of societal welfare.

Blomgvist (1991) provided a theoretical model of physician’s double agency under different
contracting systems: (1) a conventional trilateral system where physicians are paid through a fee-for-
service payment mechanism, and patients are contracted to funders that reimburse the physicians
partially or fully; (2) a semi-bilateral system where the funders provide health services to their
members/patients through their network of salatied physicians. The theoretical model relies on the
idea that the utility function of the physicians is a weighted sum of the utility functions of both the
patients and of the funders/regulators and that information asymmetry plays a crucial role in the
physician’s utility function. Physicians are therefore expected to act either as agents to the patients or
as agents to the funders, or both, to maximize their own utility and keep their position in the market
(Blomgqvist, 1991). The main difference between the two contracting systems is the status of the
information asymmetry dilemma between the physicians, patients, and the funders/regulators. It is
predicted that in the first system, which relies on an FF'S payment basis, physicians will act as patients’
agents, and inefficiency will arise due to the information asymmetry between the physicians and the
funders. The second contracting system provides a solution for this inefficiency, where the contracted
physicians will act as the funders’ agents, and the salaried system might mitigate and lessen the
information asymmetry between the physicians and the funders. The second system partially aligns
the physician’s interest with the regulator’s interest, which might have a partial positive effect on
efficiency. However, it does not solve the double agency dilemma as it ignores the fiduciary role of
the physician and insinuates to patients a funder-physician objective of under-providing services to

minimize costs (Blomqvist, 1991). Therefore, Blomqvist (1991) suggested that binding to specific care
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standards and liability rules is essential to create a more efficient market with performance guarantees.
These liability rules and performance guarantees will hold the funders and their contracted physicians
liable if the outcome of an illness episode is less or worse than expected through malpractice or under-
providing services. By doing so, these performance guarantees provide incentives for patients’ rights
to be taken into consideration while providing a potential solution to the dichotomy in the physician’s
role as an agent to both the patient and the regulator/payer under the second scheme (Blomqyvist,

1991).

In the same vein, Lundbick (1997) developed a model of the imperfect agency between physicians,
patients, and hospitals in the absence of quality indicators. Lundbick’s (1997) model focused on
hospital-employed physicians where their decisions under a prospective payment scheme, for instance,
are crucial for the hospitals’ profit/losses. The model then considered the physicians” double agency
problem when weighing the utility of the patients agaznst the utility of the hospital and also looked at
the optimal incentive structure to mitigate the issues of imperfect agency. Lundbick (1997) predicted
that a steep or high-powered incentive structure for physicians from hospitals would lead to cost
minimization through lower levels of quality in service provision (Frant, 1996). Similar to Blomqvist
(1991), Lundbick (1997) asserted that physicians weigh both the utility of the patients and the utility
of the hospitals to maximize their utility and that “incentive schemes should be decided by the tradeoff
between effort induced extraction, and quality in provision of health care services” (Lundbick, 1997,

p. 164).

The notable finding of the aforementioned models is that they presented physicians as utility

maximizers weighing both the patient’s utility and the regulator’s or the payer’s utility. The physician’s
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utility, in terms of rent-maximization,” effort- or cost-minimization, will be explained further below.
As this chapter focuses on the interprofessional competition and the (non-)compliance with referral
CPGs in PIRP, it sets the hypothesized specialist and GP behavior according to two incentives or

motives: (1) social welfare-driven incentive and (2) individual intrinsic incentives.

4.1.SOCIAL WELFARE INCENTIVE HYPOTHESIS

The referral guidelines in PIRP were endorsed by the regional regulator in Emilia-Romagna in order
to organize the service provision, to provide integrated care between primary and specialized care, and
to economize on the use of the available resources for chronic kidney disease patients. The regional
regulator in the PIRP case mimics the second scheme in Blomqvist’s (1991) model, where the regulator
is also the service payer and is assumed to act for the public interest. Under capitated payment and
global budget payment systems, over-providing service to one patient might affect the financial aspect
of the quality and quantity of services provided to another patient, cezeris paribus. Therefore, compliance
with PIRP referral CPGs by nephrologists and GPs is aligned with the interests of the regional

regulator, which prioritizes the social welfare of the given target population.

4.2.INDIVIDUAL INTRINSIC INCENTIVES HYPOTHESIS

Physician’s intrinsic incentives are of importance in the case of non-compliance. Non-compliance with
referral CPGs is referred to in this chapter as inappropriateness. Although there might be several
clinical parameters that might influence the referral decision, such as comorbidities, inappropriateness

in this sense is based only on non-compliance with the regional and KDIGO referral CPGs of CKD

*! Physician economic rents are “payments to factors over and above those necessary to induce them to provide their
service” (Folland, Goodman & Stano, 2013, p. 336)
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patients. For instance, as shown in full detail in the appendix, PIRP adopts a co-management model
of care for patients between GPs and nephrologists. The model of care is tailored to patients’ needs
as indicated by their CKD stage. In general, with the progression of the CKD stage, the role of the
nephrologists grows, and the role of the GPs shrinks as patients need a higher level of care. The
inclusion criteria for the PIRP model of care are focused on patients who are in late stage 3 or stage 4
as they have the potential to benefit the most from PIRP. Patients with more progressive CKD stages
(stages 5 and 6) are not part of PIRP as they are qualified for Renal Replacement Therapy (RRT): renal
dialysis or kidney transplantation. Moreover, patients with CKD stages 1 and 2 are primarily
monitored and managed by GPs and should be referred to PIRP if their clinical and diagnostic tests

show a progression to stage 3 or 4 (Santoro et al., 2019).

To this end, inappropriateness is divided into two categories: (1) inappropriate referral or enrollment
of patients who do not qualify for the program according to the guidelines; and (2) inappropriate non-
referral or non-enrollment of patients who qualify for the program. Although both represent a
deviation from the CPGs, one could argue that the first category contradicts the regulator’s interest in
terms of clinical and economic outcomes, while the second category contradicts the regulator’s interest
in terms of health outcomes. Also, over-enrollment of category 1 will inevitably have the effect of
increasing the probability of under-enrollment of category 2; even in the first case, there is an indirect

effect on health outcomes.

Inappropriate referral (category (1), above) theoretically means that there is an over-recruitment or
overcrowding of patients whose clinical characteristics are ineligible for PIRP. According to the
dynamic features of the physician-patient relationship set by Balint and Shelton (2002), this could be
a result of the over-demand of services by patients or moral hazards. Therefore, inappropriate

enrollment of patients into PIRP might reflect a rent-maximizing behavior by nephrologists, where
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patients with ineligible characteristics are shifted from the primary care of other specialists or GPs to
the care of nephrologists. Inappropriate non-referral (category (2), above) theoretically means under-
recruitment of eligible patients, freeing up spaces in PIRP. This deviation and non-compliance with

CPGs might imply effort-minimizing behavior on the part of nephrologists.

In respect of GP markets, it is expected that the greater the number of GPs, the greater will be the
referrals to PIRP, even for enrollments that are inappropriate, according to the PIRP guidelines. For
the inappropriate non-enrollment of eligible patients category, it is expected that the greater the
number of GPs, the less likely the inappropriate non-enrollment of eligible patients. It is expected that
competition will pressure GPs to keep their patients satisfied by sending them into a higher level of
care, PIRP. This will lead to a higher number of patients referred to PIRP regardless of their eligibility

criteria.

5. METHODS
5.1.DATA

Data on health services consumption of CKD patients were obtained from the Regional
administrative datasets.” This anonymized dataset covers the health consumption of CKD patients
who are residents in Emilia-Romagna between 2009 and 2016 and contains information on patients’
characteristics, hospital services, ambulatory services, general practitioners (GPs), and pharmaceutical

consumption. This information is collected every quarter (maximum 32 quarters) and includes 44,686

22 This chapter is a development of a joint project “Effects of different policy tools on health care
appropriateness” of the Advanced School for Health Policies of the University of Bologna and the Agency for
Health Care and Social Services (ASSR) of Emilia-Romagna. Data are not publicly available, but were made
available by the Regional Agency for Health and Social Care of Emilia-Romagna. Data will not be stored after
the conclusion of the scholar purposes.
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individuals. The final dataset included 43,241 individuals, with 1,016,594 observations across an

average of 13.59 quarters.

The descriptive panels in Table 4.1 show the mean, standard deviation, and minimum and maximum
values for both the continuous and categorical variables used in this chapter. The first panel of Table
4.1 shows that the average patient age across the 1,047,371 quarters/obsetvation is approximately 77
years; the majority of the patients are males; and that the average comorbidity index shows
approximately 1.47 chronic disease per observation. Panel 2 of Table 4.1 shows PIRP hospitalization
variables — both cumulative over all the quarters or binary by each quarter; hospitalization is more
prevalent in departments other than cardiology, nephrology, diabetology, and general medicine wards.
The third panel of Table 4.1 shows the outpatient visits to nephrologists, cardiologists, and
endocrinologists as a cumulative frequency number across all quarters, cumulative frequency number
in each quarter, and binary variable by each quarter. The fourth and last panel shows that the average
number of GPs per 100 populations is approximately 1.09 and that the average number of laboratory
tests consumed is 1.9 tests. In the next section, a description of each of the dependent variables,

independent variables of interests, covariates, and control variables is provided.
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Table 4.1. Descriptive Statistics of the All Variables

Variable N Mean SD Min Max
Age 1,047,371 77.10 12.75 15 109
sex 1,047,371 1.41 0.49 1 0
Charlson Index (Sum) 1,047,371 1.48 1.64 0 11
Total_Hospitalization_Nephrology 1,047,371 0.23 0.85 0 17
Total_Hospitalization_Cardiology 1,047,371 0.29 0.81 0 17
Total_Hospitalization_Diabetology 1,047,371 0.01 0.13 0 9
Total_Hospitalization_GenMed 1,047,371 0.67 1.20 0 26
Total_Hospitalization_Others 1,047,371 1.10 1.62 0 29
QHospitalization_Cardiology 1,047,371 0.25 0.16 0 1
QHospitalization_Nephrology 1,047,371 0.24 0.15 0 1
QHospitalization_Diabetology 1,047,371 0.00 0.03 0 1
QHospitalization_Others 1,047,371 0.17 0.38 0 1
Q.Outpatient.Nephrologist 1,047,371 0.16 0.36 0 1
Q.Outpatient.Cardiologist 1,047,371 0.13 0.33 0 1
Q.Outpatient. Endocrinologist 1,047,371 0.09 0.29 0 1
Total.Outpatient. Nephrologist 1,047,371 7.33 39.48 0 1201
Total.Outpatient.Cardiologist 1,047,371 3.10 9.31 0 243
Total.Outpatient. Endocrinologist 1,047,371 1.75 5.22 0 474
Q.Nephrologist 1,047,371 0.64 3.36 0 92
Q.Cardiologist 1,047,371 0.22 0.85 0 29
Q.Endocrinologist 1,047,371 0.12 0.50 0 59
N_GP_DIST_pop_100 1,047,371 1.10 0.57 0.26 2.22
Lab_sum 1,047,371 1.93 3.80 0 109

Table 4.2 shows the number of quarters per CKD stage and the enrollment status according to the
two types of inappropriateness. For example, Panel A of the table for the inappropriate enrollment
levels shows that out of a total number of 36,167 observations in CKD stage one, patients in 2,833
quarters were (Category (1)) inappropriately enrolled in PIRP. Similarly, out of a total number of
127,088 observations in CKD stage two, patients in 11,251 quarters were inappropriately enrolled in
PIRP according to the PIRP guidelines and without consideration of other clinical variables that might
affect the enrollment decision. The number of enrolled patients in CKD stage two is indeed larger
than CKD stage one as it is expected that the number will increase until up to stage 3b, which is the

appropriate stage of enrollment according to the CPGs. On the other hand, Panel B of the table for
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the inappropriate non-enrollment levels shows that out of a total number of 54,576 quarters in stage

4, patients in 14,358 quarters were (Category (2)) inappropriately left out of PIRP.

Table 4.2. Frequency tables of the number of quarters sorted by CKD stages and the enrollment status

Panel A

CKD Stage enroll_inappr_synth Total

0 1
0 490,006 0 490,006
Stage 1 33,334 2,833 36,167
Stage 2 115,837 11,251 127,088
Stage 3 153,293 0 153,293
Stage 4 54,576 0 54,576
Stage 5 16,673 3,700 20,373
End Stage 60,416 1,331 61,747
Unspecified 104,121 0 104,121
Total 1,028,256 19,115 1,047,371

Panel B

CKD Stage no_enroll_inappr_synth Total

0 1
0 490,006 0 490,006
Stage 1 36,167 0 36,167
Stage 2 127,088 0 127,088
Stage 3 153,293 0 153,293
Stage 4 14,358 40,218 54,576
Stage 5 20,373 0 20,373
End Stage 61,747 0 61,747
Unspecified 104,121 0 104,121
Total 1,007,153 40,218 1,047,371

Dependent Variables

It is clear from the KDIGO guidelines and the PIRP implementation presented in the appendix that
the patients of concern or of qualification for PIRP admission are those who have CKD stage 3b and

stage 4. The dependent variables used in this chapter are the probability of being enrolled or non-
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enrolled inappropriately into PIRP. Therefore, besides the patient's PIRP status, i.e., whether they are
enrolled or not in the program, the CKD stage is used to construct the dependent variables to control
for the inappropriateness of enrollment based on the PIRP and KDIGO clinical practice guidelines
provided in the appendix. Since the research question is concerned with the determinants of non-
compliance with CPGs of the referral system in PIRP, the categories of inappropriateness are designed
based on the KDIGO classification and staging of CKD patients shown in the appendix. In doing so,
two categories of non-compliance arise: (1) the inappropriate enrollment of those patients who are
ineligible for PIRP enrollment and (2) the inappropriate non-enrollment of patients who are eligible
for PIRP enrollment. Hereinafter, these will be referred to as Category (1) and Category (2) non-

compliance.

For Category (1), a binary dependent variable was generated for the inappropriate enrollment of
patients in PIRP (=1 patients who were sent into PIRP when their CKD stage is not in line with the
guidelines of referral; =0 otherwise). The inappropriately enrolled patients are thus defined as those
who are enrolled in PIRP but are not at CKD stages 3 or 4. For Category (2), the binary dependent
variable for inappropriate non-enrollment is defined as that subgroup of patients who met all the
criteria to be enrolled into PIRP but were not enrolled (=1 for patients whose CKD stage is stage 4;
=0 otherwise). Although, according to the guidelines, many patients in stage 3, especially Stage 3b,
require monitoring and management by specialists, distinguishing between stage 3a and 3b was not
possible from the data available, in which these stages are aggregated as simply “stage 3” and excluded

from the analysis.
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The Independent Variables of Interest

To answer the research question of the determinants of non-compliance in the interaction between
patients, nephrologists, and GPs in light of competitive pressure, the econometric analysis focuses on
two main independent variables of interest: (1) the cumulative outpatient/ambulatory visits and (2)

the GP density per district.

Cumulative ambulatory variables for the total number of specialist visits for a patient in their current
and previous quarters. These cumulative ambulatory variables have also been constructed with further
cumulative variables that indicate the specialty of the visiting specialist: more importantly,
nephrologists and also cardiologists, and endocrinologists. As the decision on PIRP enrollment is
made at the ambulatory nephrologist visits, the cumulative ambulatory variables are indicative of the
role of the nephrologist-patient interaction in influencing the probability of inappropriate PIRP
enrollment or non-enrollment. Also, since the existence of comorbidities is highly likely, as shown in
Table 4.1, it is also important to include other ambulatory specialists such as cardiologists and
endocrinologists to understand if there is an interaction between different specialists over the
jurisdiction and the market share of the patients. Indeed, patients with comorbidities are often
managed by different specialties. However, different medical specialties do not constitute perfect
substitutes for each other. Nevertheless, there are several clinical decisions that overlap between the
different specialties. Also, leading the co-management of comorbid patients could potentially yield
inter-specialty or inter-professional competition. Therefore, the analysis includes the cardiologist-
patient and the endocrinologist-patient relationship (measured in terms of specialist visits). It is
hypothesized that competition in the jurisdiction and the market share of the patients might lead to
more enrollment of the patients, including not only those eligible but also those who are ineligible for

PIRP enrollment.
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The second variable of interest is the number of GP for health districts in the Emilia-Romagna region.
The variable is linked to the GP density per district. Therefore, it is expected that the higher the
physician number in a district, the more intense the competition between GPs, and the more GPs will
try to attract or retain patients by referring them to a higher degree of care as in PIRP. The number
of GP per district variable is defined in this analysis as the average number of GPs per 100 populations

in a given health district.

Covariates

The covariates in this analysis can be grouped into four categories: individual characteristic variables,

hospitalization variables, ambulatory care variables, and other health consumption variables.

The individual characteristic covariates include the following variables: (1) age of the patients: which
is classified into 4 age groups: 1 = >65 years old, 2 = age>=065 & age<75, 3 = age>=75 & age<85,
and finally, 4 = age>=85; (2) Gender of the patients; and (3) Charlson Comorbidity Index (CCI): an
index that is widely used to predict one-year mortality for patients with comorbidities (Charlson et al.,
1987). The index includes 19 conditions that take values 1, 2, 3, or 6, and the summation of these
conditions can be up to a maximum score of 37 (Hall et al., 2004). Although some values do not exist
when calculating CCI (e.g., value The CCI is thus a continuous variable that reveals the presence of
other comorbidities with CKD and the complexity of the patients’ conditions in the dataset

(Ternavasio-de la Vega et al. 2018).

The hospitalization service covariates include simultaneous hospitalization variables, when a patient is
hospitalized in a specific quarter, the dummy takes the value of unity; zero otherwise. These
simultaneous dummy hospitalization variables have also been constructed with further binary variables

that indicate the ward or the department of hospitalization: nephrology, cardiology, diabetology,

106



general medicine, or other departments. Also, the cumulative hospitalization service variables are
included as covariates. They are defined as the total number of hospitalizations for a patient in all
previously observed quarters. These cumulative hospitalization variables are shown in five cumulative
variables that indicate the ward or the department of hospitalization: nephrology, cardiology,
endocrinology/diabetology, general medicine, or other departments. Furthermore, another
hospitalization variable that shows the institutional settings of the hospitalization providers was added.
The institutional hospitalization variable differentiates between university hospitals and non-university
hospitals. The hospitalization service variables are important covariates as they reveal and control for

the intensity and the complexity of the patients’ conditions.

The ambulatory service covariates include simultaneous binary dummy ambulatory variables, when a
patient has a specialist visit in a specific quarter, the dummy takes the value of unity; zero otherwise.
These simultaneous dummy ambulatory variables reveal the specialty of the visiting specialist:
nephrologist, cardiologist, or endocrinologist. These covariates are paramount to the conceptual
framework of this chapter. The reason is that the enrollment decision is made at the ambulatory level
by nephrologists in a defined core ambulatory enrollment point across the Emilia-Romagna region.
These variables, therefore, capture the enrollment decision. Additionally, the frequency of the
specialist visits per quarter was controlled by including covariates showing specialist visits for
nephrologists, cardiologists, or endocrinologists. Furthermore, the ambulatory service covariates
include the institutional settings of the service provider and differentiate between a hospital or non-

hospital territorial service provider and a university and non-university service provider.

Finally, the sum of the consumption of laboratory tests in a given quarter: the laboratory tests included
in the summation are Creatinine blood level and urine tests as parts of the kidney profile workup and

for following-up, microalbuminuria for CKD classification, calcium and phosphorus blood levels as
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indicators of CKD progression to late stages, and Thyroid-stimulating hormone (TSH) blood level as

a follow-up on CKD complications (KDIGO 2013).

5.2.EMPIRICAL STRATEGY

This chapter employs panel data random-effects parametric survival analysis (PDRE-PSA). This
model is used extensively in medical studies that are interested in estimating the effect of different
variables on the time to a given event (Lancaster & Intrator, 1998; Dempsey & McCullagh, 2018).
This approach is suitable for modeling the relationships between the dependent and explanatory
variables in a panel dataset by accounting for the temporal dimension of the study, which sets a time
order that allows for causality inference while reducing endogeneity (Glantz, 1997; Kartsonaki, 2016).
Furthermore, survival time analysis models have the ability to account for the censoring of
observations that do not fulfill the criteria of obsetvation/failure during the study period (Austin,

2017; Gutierrez, 2002).

In the context of PIRP enrollment, survival analysis allows for a better understanding of the factors
that influence the timing and the decision of PIRP enrollment or non-enrollment. CKD is a
progressive condition, and therefore the timing of the events is crucial to understand whether the
management of the disease has been effective or not and whether other considerations, such as rent
maximization or effort minimization on the part of the physicians, have played a role. Therefore, the
time-to-event in this analysis is, first, the time to non-compliant or inappropriate enrollment for
patients with CKD stage 1 and 2, who are considered ineligible as per the enrollment CPGs; and
second, the time to non-compliant or inappropriate non-enrollment for patients with CKD stage 4,
who are considered eligible according to the enrollment CPGs. For further specification, the model
only focuses on the CKD conditions and excludes any illness episodes related to acute, oncological,

or complex conditions that do not fall within the definition of CKD.
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Compliance and Enrollment Hypothesis

According to the specialist and GP behaviors described in the conceptual framework section and the

structure of the independent variables of interest, two main hypotheses are tested.

Firstly, regarding the effect of frequent interaction between patients and different nephrologists, it is
hypothesized that an increase in the frequency of patient visits to nephrologists would lead to
inappropriate patient enrollment into PIRP, which can reflect a potential rent-maximizing behavior
by nephrologists, where they shift the leading clinical decisions for ineligible patients from the primary
care of other specialists or GPs to the care of nephrologists. Accordingly, the hypotheses are as

follows:

HO: An increase in the number of cumulative patients’ visits to nephrologists has no effect or
positive effect on the compliance with enrollment CPGs and on the appropriate enrollment

of CKD patients into PIRP

H1: An increase in the number of cumulative patients’ visits to nephrologists has a negative
effect on the compliance with enrollment CPGs and the appropriate enrollment of CKD

patients into PIRP

Secondly, regarding competition among GPs, it is hypothesized that an increase in the number of GPs
per district would indicate more competitive pressure on GPs. Thus, GPs are pressured to keep their
CKD patients satisfied and therefore send them a higher level of care, PIRP, regardless of the eligibility

criteria. Therefore, the hypotheses are as follows:

HO: An increase in the number of GPs per district has no effect or positive effect on the
compliance with enrollment CPGs and appropriate enrollment of CKD patients into PIRP
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H1: An increase in the number of GPs per district has a negative effect on the compliance

with enrollment CPGs and the appropriate enrollment of CKD patients into PIRP

Regarding the covariates, the interpretation of the hazard ratios will be based on the below hypothesis:

HO: An increase in the covariate has no effect or positive effect on the compliance with

enrollment CPGs and the appropriate enrollment of CKD patients into PIRP

H1: An increase in the covariate has a negative effect on the compliance with enrollment CPGs

and the appropriate enrollment of CKD patients into PIRP

Interpretation of Hazard Ratio

The results from the panel data random-effects parametric survival analysis are interpreted through
the estimated hazard ratios (HR). The hazard ratio is defined as the probability per time unit that a
case that has survived to the beginning of the respective interval will fail in that interval. Specifically,
it is computed as the number of failures per time unit in the respective interval, divided by the average
number of surviving cases at the midpoint of the interval. HRs for continuous variables indicate the
change in the risk of reaching the event of interest when the continuous regressor changes by one unit
(Zwiener, Blettner, & Hommel, 2011). For categorical variables, the HRs indicate the ratio of the
probability of occurrence of a given event (e.g., inappropriate enrollment) for a given group over the
same probability for a reference group. Hazard Ratios range in value from 0 to infinity. Hazard ratios
below 1 indicate that the independent variable/covariate reduces the risk of time to event. With
respect to the first hypothesis, if the HR for the independent variable of the GP density per district is
above 1 and statistically significant, this refutes the null hypothesis and shows a positive effect of the

number of GPs in a district on the inappropriate enrollment. Contrarily, if the HR is below 1
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statistically significant, this confirms the null hypothesis. If the HR is statistically insignificant, this

indicates no difference in the results and, therefore, cannot refute the null hypothesis.

An additional example is in Table 4.3, the hazard ratio for the variable QHospitalization_Nephrology
equals 0.1830152, which indicates that patient hospitalization in a nephrology ward in a given quarter
is approximately 0.18 times as likely to be inappropriately enrolled in PIRP, cezeris paribus. On the other
hand, hazard ratios that are greater than unity indicate that the relevant variable increases the risk of
the event, ceteris paribus. For example, in Table 4.3, the hazard ratio for the variable Lab_sum is
1.033831, which means an increase in lab work done for patients by one unit, increases the probability

of inappropriate enrollment by approximately 3 percentage points.

All the empirical estimates reported here were produced using Stata v.15 (StataCorp 2018).

6. RESULTS

In this section, results from the PDRE-PSA model are presented. The results are sorted by the two
categories of inappropriateness described in the previous sections: Category (1) non-compliant or
inappropriate enrollment in PIRP; and Category (2) non-compliant or inappropriate non-enrollment

in PIRP. The results of the variables of interest and the control variables are discussed below.

6.1.CATEGORY (1): INAPPROPRIATE ENROLLMENT IN PIRP

In this subsection, results are presented for Category (1) of inappropriate enrollment of patients with

CKD stage 1 and stage 2 into PIRP.
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with CKD Stage 1 or 2 in PIRP

VARIABLES Random-effects Weibull PH Regression
Age Group
2 1.266**
(0.14859)
3 1.111
(0.12352)
4 0.634%*
(0.08195)
Female 0.909
(0.06358)
CHARLSON INDEX (SUM) 1.076%+*
(0.02918)
Total_Hospitalization_Nephrology 0.619%F*
(0.06212)
Total_Hospitalization_Cardiology 0.894kk
(0.03859)
Total_Hospitalization_Diabetology 0.361#FFF
(0.14017)
Total_Hospitalization_GenMed .83 7k
(0.03108)
Total_Hospitalization_Others 0.923%
(0.25371)
QHospitalization_Cardiology 0.556%**
(0.12541)
QHospitalization_Nephrology 0.183%**
(0.05473)
QHospitalization_Diabetology 2.437*
(1.25772)
QHospitalization_Others 0.628**
(0.14699)
Q.Outpatient.Nephrologist 23.1007%%*
(3.64271)
Q.Outpatient.Cardiologist 0.959
(0.11299)
Q.Outpatient. Endocrinologist 1.044
(0.13535)
Total.Outpatient. Nephrologist 0.936**
(0.02978)
Total.Outpatient.Cardiologist 1.003
(0.01613)

Table 4.3. Panel Data Random-Effects Survival Analysis for Inappropriate Enrollment of Patients
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Total.Outpatient. Endocrinologist
Q.Nephrologist

Q.Cardiologist
Q.Endocrinologist

OUTPATIENT _ausl_aosp
AUSL

AOSP

Total.Outpatient. Nephrologist_ausl
Total.Outpatient. Nephrologist_hospital
Total.Outpatient.Cardiologist _ausl
Total.Outpatient.Cardiologist _hospital
Total.Outpatient. Endocrinologist_ausl

Total.Outpatient. Endocrinologist_hospit
al

N_GP_DIST_pop_100

Lab_sum

Constant

Observations
Number of prog_paz

1.002
(0.01961)
0,488+
(0.05155)
1.011

(0.04036)
1.085

(0.05732)

1.067
(0.14485)
1.444%+

(0.23449)

1.018
(0.11092)
1.033
(0.03161)
0.994
(0.00701)
1.005
(0.01471)
0.967%+
(0.01464)
1,025+

(0.01426)
1,476
(0.10346)
1,034
(0.00924)

0.001 %
(0.00202)

740,989
43,255

Robust standard errors in parentheses

wx <001, #* p<0.05, * p<0.1
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Variables of Interest

The cumulative outpatient/ambulatory visits

The cumulative outpatient visits variables show different directions and statistical significance with
respect to their hazard ratios. The hypothesis that repeated interaction with nephrologists may lead to
enrolling more ineligible patients into PIRP is refuted according to the hazard ratio of the cumulative
nephrologist visits. The hazard ratio (0.9356637) reveals that one additional visit to the outpatient
nephrologists by ineligible patients with CKD stage 1 or stage 2 has less likelihood (approximately
06.5% less) of being inappropriately enrolled in PIRP. The hazard ratio is statistically significant and
indicates that nephrologists comply with the enrollment CPGs. On the other hand, visits to
cardiologists and endocrinologists are statistically insignificant and are in the opposite direction, HR

of more than 1.

Number of GPs

The hazard ratio of the number of GPs per district reveals a striking result. The estimated HR is
statistically significant, positive, and considerably greater than unity. It may be interpreted as follows:
a one unit increase in the average number of GPs per 100 population leads to an increase in the
likelihood of Category (1) inappropriate enrollment by 47%. This result is in line with the hypothesis
related to the effect of competition among GPs on the higher rate of enrollment, including enrollment

that is inconsistent with the Region’s CPGs.
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Covariates

Patient Characteristics

The HRs for age variables show that the older the patient is, the less likely s/he is to be inappropriately
enrolled into PIRP. The HR estimates are statistically significant for all age groups. These age results
are generally in agreement with the enrollment CPGs as discussed in the appendix, where CPGs
recommend a priority of enrollment of younger patients as they are regarded as younger age is
considered clinically as a risk factor for disease progression. The HR for the patient gender is
statistically insignificant and shows no difference in the likelthood of enrollment among gender. In
terms of coexisting comorbidities proxied through the CCI, the results show that with more
progression or deterioration of the condition, patients with higher CCI scores are 7% more likely to
be inappropriately enrolled in the PIRP program. The HR of the CCI is statistically significant, and it
indicates that the worsening of the patient’s condition represented in one new unit increase in the CCI
will lead to enrollment regardless of eligibility. This result might be clinically understandable as an

extra level of care is needed to manage the comorbidities.

Hospitalization Variables

All the hazard ratios for the cumulative hospitalizations with their different wards lead to less
likelihood of being inappropriately enrolled in PIRP. The more episodes of hospitalization for a
patient duting the petiod of observation, the less likely he/she is inappropriately entolled into PIRP.
Cumulative hospitalizations in a diabetology ward are the least likely (66% less) to result in
inappropriate enrollment in Category 1. The same outcome also holds true for the simultaneous
hospitalization variables, except for the diabetology ward. Results from this group of variables show

that an increase in hospitalization in a given quarter reduces the likelihood of being inappropriately
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enrolled in PIRP. This is only statistically significant in the nephrology and cardiology wards. The
hospitalization variables are used as covariates and proxies for condition complexity. Results might
seem to be the opposite of the results from the CCI (comorbidities). However, the CCI is an indicator
for new comorbidities, whereas the hospitalization variables might indicate worsening of the already

existing conditions.

Ambulatory Visits Variables

The HRs of the simultaneous specialist visits in a given quarter show that visits to cardiologists and
endocrinologists have no effect on inappropriate enrollment and show no effect with regard to the
non-compliance with CPGs. However, for nephrologists, the estimated HR is large and statistically
significant. This result indicates that ambulatory visits to nephrologists do increase the likelithood of
inappropriate enrollment in PIRP. This extremely high hazard ratio can be explained as it is due to the
fact that organizationally and bureaucratically, this is where the enrollment decision is being made: by
outpatient nephrologists. No other physician is able, by regulation, to enroll patients in PIRP.
Therefore, the HR for simultaneous nephrologist visits is high. On the other hand, the HR for the
frequency of nephrologist visits per quarter seems to confirm the results for the first variable of
interest, and it shows that the more visits to nephrologists, the lower the likelihood of inappropriate

enrollment in PIRP.

Furthermore, the institutional covariates show that visits to university-based outpatient service
providers are associated with a 44% higher likelihood of inappropriate enrollment into PIRP, cezeris
paribus. 'This interesting result refutes the null hypothesis. It might be explained as
nephrologists/physicians affiliated with university service providers were among the originators of

PIRP and therefore are more interested in recruiting patients and possibly competing with non-
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university nephrologists over the jurisdiction and the market share of patients, thus increasing their

professional power.

Laboratory Tests

Finally, the covariate for the laboratory tests is considered another proxy for the follow-up and the
intensity of care. The HR is greater than unity and therefore refutes the covariate null hypothesis. It
shows that the more laboratory tests are undertaken by the patient, ceeris paribus, the more likely the
non-compliance with enrollment CPGs, the more likely (3%) it is for patients to be inappropriately

entolled, as shown in Table 4.3.

6.2.CATEGORY (2): INAPPROPRIATE NON-ENROLLMENT IN PIRP

Recall that Category (2) pertains to non-compliant or inappropriate non-enrollments of eligible
patients into PIRP. In this section, the results of Category (2) inappropriate non-enrollments are
reported in Table 4.4. Again, the results are presented for the variables of interest and the control

variables.

Table 4.4. Panel Data Random Effects Survival Analysis for Inappropriate Non-Enrollment of

Patients with CKD Stage 4 into PIRP

VARIABLES Random-effects Weibull PH Regression
Age Group
2 1.116
(0.77035)
3 1.332%%%
(0.08347)
4 1.946%+*
(0.12531)
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Female

CHARLSON INDEX (SUM)
Total_Hospitalization_Nephrology
Total_Hospitalization_Cardiology
Total_Hospitalization_Diabetology
Total_Hospitalization_GenMed
Total_Hospitalization_Others
QHospitalization_Cardiology
QHospitalization_Nephrology
QHospitalization_Diabetology
QHospitalization_Others
Q.Outpatient.Nephrologist
Q.Outpatient.Cardiologist
Q.Outpatient. Endocrinologist
Total.Outpatient. Nephrologist
Total.Outpatient.Cardiologist
Total.Outpatient. Endocrinologist
Q.Nephrologist

Q.Cardiologist

Q.Endocrinologist

OUTPATIENT _ausl_aosp
AUSL

AOSP

Total.Outpatient. Nephrologist_ausl

Total.Outpatient. Nephrologist_hospital

1.083%*
(0.03437)
1,139
(0.01371)
0,682
(0.02632)
0,850+
(0.01800)
0.819
(0.12988)
09275+
(0.01299)
0,818
(0.01143)
1.885%kx
(0.11271)
3,443k
(0.27763)
0.938
(0.34182)
1.225%%+
(0.07433)
2.006+%*
(0.14899)
0.977
(0.07464)
1.190
(0.12593)
0,983+
(0.00353)
0.975%
(0.00983)
0.986
(0.01215)
0.993
(0.00909)
1.007
(0.01936)
0.901*
(0.05565)

0.840%
(0.06418)
0.788**

(0.07585)

1.01 3%
(0.00307)
1.001
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(0.00197)

Total.Outpatient.Cardiologist_ausl 1.002
(0.00407)
Total.Outpatient.Cardiologist_hospital 1.027%%¢
(0.00953)
Total.Outpatient.Endocrinologist_ausl 1.012
(0.01094)
Total.Outpatient. Endocrinologist_hospit  1.003
al
(0.00690)
N_GP_DIST_pop_100 0.994
(0.0.847)
Lab_sum 1.013%kk
(0.00422)
Constant 0.003#F*
(0.00038)
Observations 723,904
Number of prog_paz 43,255

Robust standard errors in parentheses

wx <001, #* p<0.05, * p<0.1

Variables of Interest

The cumulative outpatient/ambulatory visits

All cumulative visits to nephrologists, cardiologists, and endocrinologists decrease the likelihood of
being inappropriately not enrolled in PIRP in Category 2. The more visits to specialists a patient had
during the period of observations, the less likely they were to be inappropriately left out of the
program. Nephrologists” and cardiologists’ visits are statistically significant results. The results again
confirm that nephrologists comply with CPGs of enrollment and retain eligible patients within the

program regardless of competitive pressure from other specialists.

Number of GPs

The HR for the number of GPs per district in Category 2 is insignificant and therefore cannot refute

the null hypothesis. It shows that the higher the number of GPs, the less likely the inappropriate non-
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enrollment into PIRP of Category 2. The HR in Category 2 seems in disagreement with the
counterpart findings from Category (1) in terms of (non)-compliance, as in Category 1, it indicates
non-compliance with enrollment CPGs, unlike Category 2. However, the increase in competition
among GPs in both Category 1 and Category 2 is associated with more enrollment rate or more

retainment rate of patients into the higher level of care of PIRP.

Controls

Patient Characteristics

The hazard ratio for the age groups shows that the older the patient, the more likely to be
inappropriately unenrolled or left out of PIRP. HR is statistically significant to the older age group.
This age group result is generally in agreement with the enrollment CPGs discussed in the appendix
and the findings from Category (1), where basically, the CPGs of enrollment recommend intervention
for younger rather than older patients. The HR for the patient's gender is statistically significant and
shows more likelihood (8%) of female non-enrollment. Again, this gender HR is in compliance with
the CPGs of enrollment as males are more at risk, and therefore the CPGs put emphasis/priority on

enrollment of higher-risk groups, including males.

In terms of coexisting comorbidities, the results reveal that with more progression or deterioration of
the condition, patients with higher CCI scores are more than 13% likely to be inappropriately
unenrolled or left out of PIRP. The HR of the CClI is statistically significant, and it indicates that the
worsening of the patient’s condition represented in one new unit increase in the CCI will lead to
inappropriate non-enrollment. This result seems intuitive as, naturally, with newly developed

conditions, this might require the care of other specialists outside the scope of PIRP.
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Hospitalizations Variables

All the hazard ratios for the cumulative hospitalizations with their different wards lead to less
likelihood of being inappropriately left out of PIRP. The more episodes of hospitalization for a patient
during the petiod of observation, the less likely he/she is inappropriately unenrolled from PIRP.
Cumulative hospitalizations in a nephrology ward are the least likely (32% less) to inappropriately
unenroll patients. Simultaneous hospitalization variables exhibit a different pattern, except for the
diabetology ward. Results from this group of variables show that an increase in hospitalization in a

given quarter increases the likelihood of being inappropriately left out of PIRP.

Ambulatory Visit Variables

The HRs of the simultaneous specialist visits in a given quarter show that visits to cardiologists and
endocrinologists are statistically insignificant and do not refute the null hypothesis. However, for
nephrologists, it reveals a 100% increase in the likelihood of patients being inappropriately left out of
PIRP. This large hazard ratio may also be attributable to the organizational aspect of the program, as
outpatient nephrologists are, by regulation, responsible for the enrollment and non-enrollment
decisions. No other physician is able to formally enroll patients in PIRP. This means that almost all
PIRP-linked patients must visit outpatient nephrologists to be enrolled or not. Therefore, the HR for
simultaneous nephrologist visits is high and inflated. On the other hand, the HRs for the frequency
of cumulative specialist visits per quarter are statistically insignificant. Furthermore, the institutional
settings covariates show that visits to university-based outpatient service providers are associated with
22% less likelihood of inappropriate non-enrollment into PIRP, cezeris paribus. This result is in line with
the results from Category (1), and it indicates that university nephrologists/physicians are more likely

to retain patients in PIRP.
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Laboratory Tests

Finally, the HR consumption of medical laboratory services refutes the null hypothesis and reveals
non-compliance with enrollment CPGs. It shows that the more laboratory tests, patients are 1% more

likely to be inappropriately non-enrolled in Category 2.

7. DISCUSSION

The chapter focuses on the determinants of compliance with CPGs in the PIRP program, with
particular emphasis on the influence of market competition on the behavior of GPs and the influence
of patient-specialist interaction. Results from the survival analysis approach were presented in the
previous section. Table 4.5 presents the results only for the variables of interest to this chapter:
cumulative specialist visits and the GP density in a given district. With respect to the first variable of
interest, results from Category (1) of non-compliant or inappropriate enrollment of unqualified
patients into PIRP show that, compared to other specialists, outpatient nephrologists reduce the
inappropriate enrollment or referral of unqualified patients to PIRP by 7%. At the same time, in
Category (2) of inappropriate non-enrollment of qualified patients from PIRP, nephrologists
decreased the likelihood of being inappropriately non-enrolled in PIRP by 2%, compared to a
reduction of 3% by cardiologists and 2% by endocrinologists. Both results from the two categories
refute the hypothesis that nephrologists would seek rent-maximization by increasing the number of
recruited patients inappropriately. The results show that nephrologists actually comply to some degree

with the CPGs of the program.
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Table 4.5. Results from the variables of interest

Category (1): Inappropriate enrollment of unqualified patients into PIRP

Variable Haz. Ratio Std Err. Z P>|z] [95% Conf. Interval]
Total.Outpatient.Nephr 9356637+ 0297796 -2.09 0.037 .8790799 .9958896
ologist

Total.Outpatient.Cardiol ~ 1.003685 .01613 0.23 0.819 9725639 1.035803
ogist

Total.Outpatient. Endocr  1.002603 .0196069 0.13 0.894 .9649008 1.041777
inologist

N_GP_DIST_pop_100  1.475586*F* 1034552 5.55 0.000 1.286133 1.692947

Category (2): Inappropriate non-enrollment of qualified patients from PIRP

Variable Haz. Ratio Std Err. Z P>|z] [95% Conf. Interval]
Total.Outpatient.Nephr ~ .9825748** 003528 -4.90 0.000 9756843 989514
ologist

Total.Outpatient.Cardiol ~ .9753145%* .0098321 -2.48 0.013 9562331 9947766
ogist

Total.Outpatient. Endocr 9855319 .0121487 -1.18 0.237 .9620063 1.009633
inologist

N_GP_DIST_pop_100  .994091 .0305939 -0.19 0.847 .9359007 1.055899

5 5<0.01, ¥ p<0.05, * p<0.1

Although, in general, the results indicate that nephrologists are complying with CPGs, one could
expect that the inappropriate enrollment and inappropriate non-enrollment hazard ratios would be
lower. Nevertheless, many other factors can play a role in explaining the enrollment and non-
enrollment, thus influencing the association between nephrologists with full (HR closer to zero) or
partial compliance (HR less than one). The results confirm that the more ambulatory visits under the
jurisdiction of nephrologists, the less the inappropriate enrollment or inappropriate non-enrollment,
which might be partially but not completely in line with the guidelines. Therefore, it seems that the
nephrologists’ behavior is more in line with the regulator’s interest, which aims to regulate, prioritize,
and economize the admission of CKD patients to PIRP. In other words, this admission behavior
demonstrated by the hospital nephrologists conforms with the maximization of the social welfare of

the target population. Furthermore, the reduction in the inappropriate enrollment of patients with
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CKD stages 1 and 2 might indicate a volume-minimizing practice exercised by hospital nephrologists.
On the other hand, the reduction in the inappropriate non-enrollment of patients with CKD stage 4
does not indicate the opposite: volume maximization practice by the nephrologists as it can be explained

by the clinical needs of the qualified patients.

On an interprofessional interaction level, the results seem to exclude any rent-seeking behavior by
outpatient nephrologists over their specialist counterparts. This is shown by the opposite direction of
the HR in Category (1) and the similar direction of HR in Category (2). However, the covariates for
the institutional settings for ambulatory visits show interesting results as both the university-based
outpatient service providers and the non-university outpatient service providers are associated with
an increase in the inappropriate enrollment of unqualified patients, 44% and 6%, respectively.
Although this is only statistically significant for university-based outpatient service providers, this
might reflect an incentive to over-recruit in PIRP by university-based outpatient providers that are

typically among the initiators of the PIRP project.

Regarding the second variable of interest, the average number of GPs in a district, the result for
Category (1) revealed that the higher the GP density (the higher the competition between GPs in a
limited number of population), the higher the inappropriate referral and enrollment of unqualified
patients into PIRP. This result suggests that a stronger competitive pressure on GPs might lead to
lower compliance with PIRP guidelines shifting GPs to reducing their alignment with the regulator’s
utility or objective of optimizing the enrollment rate according to the medical needs stated in the
CPGs. This lower compliance in Category (1) seems to be due more to the effect of competition, as
GPs refer unqualified patients to a higher level of care - which signal attempts from GPs to attract

more patients from other GPs — more than an effort-minimizing objective of shifting the responsibility
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of the patients onto the PIRP nephrologists. The latter effect, indeed, would not be related to the

number of GPs in the district.

Both results on the specialist level and the GP level suggest different behaviors towards the CPGs
that are in place. Nephrologists appear to comply with CPGs, while GPs appear to do less so when
exposed to more intense competition. This inconsistency might stem from the fact that CPGs per se
are not binding tools. Other reasons for inconsistency might include the lack of orientation or
education about the guidelines, the different effectiveness of monitoring devices at the specialist and
the GP level, the inadequacy of the incentive structure, and trust doubts regarding the process of

developing CPGs in general.

7.1.LIMITATIONS OF THE STUDY

Although the results point to important insights on specialists’ and GPs’ referral and enrollment
behavior of patients by deploying two categories of inappropriateness, the study design could not
capture CKD stage 3b. This stage, according to KDIGO and PIRP guidelines, qualifies patients for
enrollment in the PIRP program. Furthermore, upcoding and downcoding practices, if present, are

not accounted for in the econometric analysis and cannot be discerned from the available data.

8. CONCLUSION

This chapter provided a detailed empirical analysis of the determinants of adherence to CPGs of
practitioners in a chronic disease management program: PIRP. The focus was on the influence of
competition on different healthcare professionals’ behavior. An administrative panel dataset from the
Italian Region Emilia-Romagna was used in this analysis. The empirical survival analysis approach
focused on capturing the factors affecting the decision to enroll or not CKD patients into a chronic

management program. More specifically, two decision categories were investigated: inappropriate
g prog Y, g g P
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enrollment of unqualified patients and inappropriate non-enrollment of qualified patients. The results
showed that ambulatory specialists, and in particular nephrologists, tend to partially comply with the
enrollment CPGs of PIRP in agreement with the regulator’s interest. Furthermore, the analysis shows
that a higher number of GPs in the same district negatively affects the GPs' compliance with the
Region-endorsed CPGs. Future research may investigate the specific reasons for non-compliance with
enrollment CPGs in PIRP and possible tools to strengthen the monitoring and compliance with

enrollment CPGs.
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10.APPENDIX

Referral Guidelines and PIRP

KDIGO Guidelines

The Kidney Disease Improving Global Outcome (KDIGO) guidelines were established in 2004 in
order to set the definition, classification, and staging of chronic kidney disease (CKD) internationally.
Since 2004, several KDIGO guidelines have been issued with updated evidence-based
recommendations and suggestions, as well as to address specific issues of CKD, such as the roles of
mineral and bone disorders (KDIGO, 2009). The classification of CKD stages in KDIGO had been
based on the glomerular filtration rate (GFR) and the albumin level in urine (@/buminuria). According

to the classification, the distinction between CKD stages is as follows (Levey et al. 2005):

e CKD Stage 1 (normal or increased GFR): GFR = 90 ml/min/1.73 m2

® CKD Stage 2 (mild GFR): GFR 60-90 ml/min/1.73 m?
e CKD Stage 3 (moderate GFR): GFR 30-59 ml/min/1.73 m*
e CKD Stage 4 (severe GFR): GFR 15-29 ml/min/1.73 m*
e CKD Stage 2 (kidney failure): GFR < 15 ml/min/1.73 m®

According to this classification, KDIGO guidelines provide different dimensions of
recommendations that vary from definition and classification, identification and prediction of disease
progression (prognosis); management of CKD complications; and management of comorbidities. In
2013, another important dimension was developed by KDIGO guidelines, which is models of care
(KDIGO, 2013). This model of care dimension is of interest to this chapter, in particular the referral

to specialist services guidelines.
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The KDIGO 2013 guidelines state that patients with GFR of more than 30 ml/min/1.73 m*with
moderately increased albuminuria can be followed up, managed, and monitored by non-specialists or
general practitioners. This cohort of patients constitutes CKD stages 1, 2, and the majority of stage 3.
On the other hand, patients with GFR less than 30 ml/min/1.73 m® or with severely increased
albuminuria should be referred to specialists for more advanced levels of care. This cohort of patients
represents CKD stage 3 with severely increased albuminuria, stage 4, and stage 5. It is important to
note that for stage 5, which is considered kidney failure, KDIGO 2013 suggests initiating renal
replacement therapy (RRT) such as dialysis or transplantation. Table 4.6. summarizes the

recommendations for referral to specialists’ services according to KDIGO 2013 guidelines.

Table 4.6: CKD stages and model care of KDIGO 2013.

Albuminuria categoties
GER categories in ml/min/1.73 m? Normal to mild | Moderate increase | Severe increase
increase
<30 mg/g 30-300 mg/¢g >300 mg/g
G1 Normal =90 Normal Non-specialist Specialist
G2 Mild decrease 60-89 Normal Non-specialist Specialist
G3a | Mild to Moderate decrease | 45-59 Non-specialist Non-specialist Specialist
G3b | Moderate to severe decrease | 30-44 Specialist Specialist Specialist
G4 Severe decrease 15-29 Non-specialist Non-specialist Specialist
G5 Kidney failure <15 RRT RRT RRT

Source: adapted from KDIGO, 2013.

What is PIRP?

The Prevenzione della Insufficienze Renale Progressiva (PIRP) is a publicly funded chronic disease
management program established in the Emilia Romagna region in Italy. The program started in 2004,
and among the main originators are the university service providers. Both university and non-
university service providers are involved in the management of patients. The program’s mission is to

early identify and manage CKD patients to prevent or slow disease progression to terminal stages.
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According to work published by the clinicians who initiated the program, PIRP has produced
remarkable improvements in patients’ health outcomes, particularly in slowing down CKD
progression in terms of (1) decreasing the incidence of patients in need of RRT such as renal dialysis

or transplantations and (2) decreasing the mean annual GFR decline (Santoro et al., 2019).

The program adopts a co-management model of care for patients between general practitioners and
nephrologists that largely follows the KDIGO referral guidelines, as discussed and shown in Table 4.6
above. In this co-management model of care, the role of case management is shared between GPs
and nephrologists. The model of care does not exclude any medical professionals or specialists but is
tailored to patients’ needs as indicated by their CKD stage. For example, patients with CKD stage 1
should be primarily monitored and managed by GPs and, to a much lesser extent, by nephrologists;
in contrast, patients with CKD stage 4 should be primarily monitored and managed by nephrologists
and to a lesser extent by GPs (Santoro et al., 2019). In general, with the progression of the CKD
stage, the role of the nephrologists grows, and the role of the GPs shrinks as patients need a higher
level of care. It is worth noting that, in addition to the above-mentioned five stages of CKD, the PIRP
dataset contains an additional (sixth) stage that applies to patients with end-stage renal conditions.

Most patients at this final CKD stage require either dialysis or a transplant to survive.

The inclusion criteria for the PIRP model of care are focused on patients who are in late stage 3 or
stage 4, younger than 70 years old, mostly males, and with other comorbidities. Those patients have
the potential to benefit the most from the PIRP model of care. Patients with more progressive CKD
stages (stages 5 and 0) are not part of PIRP as they are qualified for Renal Replacement Therapy

(RRT): renal dialysis or kidney transplantation.
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Furthermore, the decision to enroll patients into the program is made at the outpatient level by
nephrologists. As a general rule, when GPs and other specialists monitoring and managing CKD
patients identify the progression of the condition into more advanced stages (advanced stage three or
stage four) according to the KDIGO/PIRP guidelines, patients should be referred to one of the core
ambulatory/outpatient points of enrollment in PIRP. At this core ambulatory point of enrollment, a
nephrologist assesses the condition and approves or disapproves the enrollment of the patient in

PIRP.
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CHAPTER FIVE: THE COMPLIANCE OF HEALTHCARE PROFESSIONALS TO DIFFERENT

REGULATORY DEGREES FOR THE PRESCRIPTION OF GENERIC MEDICATIONS

1. INTRODUCTION

In the previous chapters, an overview of the development of regulatory tools to regulate the tripartite
multiagency interaction between patients, service providers, and regulators, such as clinical practice
guidelines (CPGs), was provided with reference to five different countries. Additionally, the multiple-
principal agent modeling approach has been discussed in light of healthcare service provision and
CPGs. The last chapter delved into the empirical analysis of factors affecting the compliance with
specific CPGs of enrollment in a chronic disease management program in Emilia-Romagna, Italy,
namely PIRP. This chapter will investigate the effects of regulations aiming to optimize the
multiagency relationships with a focus on the prescription choice between generic versus branded

medications.

An extensive economic literature focuses on the effects of prescription regulations and the
determinants of practitioners’ compliance with prescription regulations, with special reference to the
choice between branded and generic drugs (Paraponaris et al., 2004; Liu et al., 2009; Skipper & Vejlin,
2015). An influential stream of research focused on the behavior of physicians using multi-agent
models in which practitioners — with a significant information advantage — act as agents of two
principals: patients and planners/payers (Blomqvist, 1991; Crea et al., 2019; Tang & Wu, 2020). As
one of the key intervention areas to optimize health expenditure is prescription medications, the
tripartite interaction between physicians, patients, and regulators is vital to the sustainability of health

systems.
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In this chapter, the relationship effects of supply-side regulations and physicians’ compliance are
investigated using quarterly data (2009-16) on chronic kidney disease (CKD) patients in Emilia-
Romagna, Italy, and will consider other factors that might play a role in the prescribing behavior of
the professionals. The main research question in this chapter is: “in a setting where physicians act as
agents of multiple principals, patients, and regulators, under which conditions are different degrees of
mandate effective implementation and regulatory tools?” To answer the research question, this chapter
explores the effect of two laws targeting the supply-side of medications in Emilia Romagna in 2012,
which aim to increase the prescription of generic hypertension drugs. As a secondary objective, the
relative role of different supply- and demand-side factors used to shape the effects of the two laws are
investigated. We will analyze how the probability of prescribing generics is affected firstly by the degree
of competition among general practitioners (GPs) and secondly by previous interactions with hospital
specialists. Finally, we will investigate the effect of socioeconomic characteristics of the patients, such
as the income status on the prescribing behavior of GPs. The focus of this chapter is on hypertension
medication for several reasons. First, from an epidemiological perspective, hypertension is considered
to be among the most common cause and comorbidity of CKD. The prevalence of hypertension in
CKD varies from around 70% to 80% in patients with CKD stage 1 up to 95% in patients with CKD
stages 4 and 5 (Sarafidis et al., 2008; Agarwal, 2011; Parati et al., 2016). Second, the consistent
availability of hypertension medications, whether they are branded or generic, in the Emilia-Romagna
market during the observation period (2009-16). Third, the availability of good data from the Emilia-
Romagna Region in Italy. Therefore, using the case of hypertension medications in this chapter fits
the data on chronic kidney disease (CKD) patients in Emilia-Romagna, which also covers an

observation period including the two laws targeting the promotion of generic medications.
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The chapter will proceed as follows: section two delves into the theoretical framework and
implications. Section three provides the institutional settings in the Emilia-Romagna region with
respect to the guidelines of medication prescription and the regulation of GP practice. Section four
describes the methods and the empirical strategy. Section five provides the results, followed by the

discussion and the conclusion in section six.

2. THEORETICAL FRAMEWORK

Research on the relationship between pharmaceutical products and rising health expenditure has been
growing for decades and is still of relevance today. In several developed economies, pharmaceutical
products have been identified as one of the drivers of higher health expenditure, and therefore,
regulators aim to optimize health expenditure by targeting medications with various interventions.
The choice between consuming branded medications or a generic substitute after the patent expiry is
one of the key domains of intervention, as promoting generic medications allows the opportunity to
contain health expenditure (Kesselheim et al., 2016). This key domain, the generic versus branded
medications, is at the center of a multiagency relationship between one agent, the prescriber or the
physician, and two principals, the patient and the regulator. On the one hand, the regulator aims to
optimize health expenditure by promoting generic use. On the other hand, the patients mostly perceive
branded medications as superior goods compared to generic medications (Dunne et al., 2014).
Therefore, the physicians act as agents for both principals and can be under two conflicting pressures

in the prescribing choice of generic or branded medications.

To promote the use of generic medications, regulators have adopted several strategies to target both
physicians and patients. Promotion strategies have a wide spectrum ranging from requiring physicians
to inform patients about the availability of generic alternatives to requiring physicians to prescribe

generic medication if available. The effect of those strategies on the prescription share of generics
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varies to a great extent. Wouters et al. (2017) found that the prescription share of generics in
Switzerland is among the lowest in Europe with 17%, while the UK is among the highest with 83%
of the prescription share dedicated to generic medications. Moreover, on a national level, different
strategies have varying effects. For instance, in Portugal, as part of the post-2008 austerity measures,
strategies included a law requiring prescribers to indicate the active ingredients of the prescribed
medication — without specifying the commercial name, quarterly feedback meetings to inform
prescribers about the prescription pattern in terms of price and usage and setting a national target of
60% market share for outpatient generic medications (Nunes et al., 2020). The various strategies in
Portugal yielded varying degrees of success. Nevertheless, several supply- and demand-side factors

were found to influence compliance with such strategies.

Factors affecting the choice of generic or branded Medications

Several factors have been identified in the literature to play a role in the choice and compliance
between branded and generic medications on both the patient’s and the prescriber’s sides (Skipper &

Vejlin, 2015; Skaltsas & Vasileiou, 2015).

Supply-Side Factors

On the supply side, several factors are identified to influence the prescribing behavior of physicians.
As physicians are agents to both patients and the regulator, different incentives yield different
prescribing behavior. Competition among physicians plays a role in increasing the volume of
prescribed medication in general (Schaumans, 2015) and in the choice of generic versus branded
medications in particular (Granlund, 2009). Schaumans (2015) tackled the issue of competition among
GPs in the absence of quality indicators and its effect on the prescribing behavior of GPs. The main

finding of Schaumans (2015) is that under competitive pressure, GPs tend to over-prescribe
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medications to their patients to signal a higher degree of care, meet the expectations of patients, and
hence, retain patients within their practices to gain/preserve a market share of patients and avoid
economic punishment. The analysis of Schaumans (2015) did not specify the type of medications that

GPs use as a quality-signaling tool.

Granlund (2009) studied the effect of different payment schemes, which might promote or impede
competition among physicians, on the propensity to prescribe generic medications. In his study,
physicians were either privately employed and reimbursed via a fee-for-service (FFS) scheme or public
employees paid on fixed salaries. In such settings, self-employed physicians are more sensitive to
competition and are more susceptible to economic punishment if they do not meet the expectations
of their patients. Granlund (2009) found that private physicians whose income depends on the number
of patients are less likely to promote generic medications. The reason is that the switch from branded
to generic medication requires physicians to dedicate longer time to educating patients about the newly
prescribed generic and, therefore, will lead to fewer numbers of patient visits per day and eventually
shrink their market share (Granlund, 2009). This effect is marginal for physicians working as public
employees who are less sensitive to competition and have a more stable income, and, therefore, are
more open to complying with the regulator’s interventions. The finding of Granlund (2009) firstly
reveals that the type of physician also plays a role in the prescribing behavior and secondly highlights

the effect of the competitive environment on objecting generic substitutions.

On this note, Pruckner & Schober (2018) studied the relationship between the type of physician and
the prescription choice of branded or generic medications. The underlying theoretical assumption in
Pruckner & Schober (2018) is that hospital specialists possess a greater influence on patients even if
patients are co-managed with other outpatient physicians. Among the potential reasons are: 1) the

reputational power that hospital specialists hold as better trained and specialized than their outpatient
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counterparts; and 2) the strong emphasis from pharmaceutical companies on promoting their
products to hospital specialists.”” This leads to the fact that medications prescribed by hospital
specialists, to some degree, have a higher degree of patient compliance after hospital discharge.
Pruckner & Schober (2018) found that interaction with hospital specialists is more likely to decrease
the probability of prescribing generic medications to patients with a history of hospital visits, especially
in the first follow-up visit after hospital discharge. They concluded that this effect might not only lead
to an increase in the inpatient health expenditure but it can lead to spillover costs on outpatient

prescriptions as well (Pruckner & Schober, 2018).

Additionally, individual characteristics of the physicians, such as age, gender, and years of practice,
have an effect on the probability of prescribing generic medications (Tuncay et al., 2020). Finally,
different financial incentives play a role when physicians are confronted with the choice of generic
versus branded medications. In schemes where physicians are allowed to dispense medications, it was
found that in some cantons in Switzerland, physicians were inclined to prescribe more generic
medications and thus promoting generics as their income is positively associated and marginally
increases with generic consumption (Rischatsch et al., 2013; Burkhard et al., 2019). In contrast, a study
in Japan revealed that when dispensing branded medications is more profitable to physicians, they

promote branded medications regardless of the financial burden incurred by the patient (lizuka, 2012).

23 Although the law in Italy allows direct advertisement of new medicinal products by pharmaceutical companies
to physicians, the law prohibits gifts and financial incentives paid by companies to physicians and product
endorsement by physicians in promotional material (legge 219, 20006).
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Demand-Side Factors

On the patient level, several factors play a role in the perception and the demand for generic
medications. Patients’ perception, trust in the quality, and efficacy of generics are among the factors
that limit the diffusion of generic medications. Skaltsas & Vasileiou (2015) found that the lack of trust
in generic medications is a barrier to generic demand in Greece. Hiakonsen et al. (2020) report that
one of the reasons patients refuse to switch to generic over-the-counter medications is the perception
of generic inferiority compared to branded medications. Ito et al. (2020) also report trust, habit, and
inertia as factors that branded medications possess compared to generics. Ito et al. (2020) describe
branded medications’ inertia as the patients’ propensity to repurchase the same products, and they
found that branded medications’ inertia influences the choice, especially for patients with previous

experience with the branded product.

On the patient’s side, risk aversion is often associated with the demand for branded medications
(Arcaro et al.,, 2021; Lu et al., 2020). Saposnik et al. (2018) reveal that in a setting where the price
difference between branded and generic alternatives is marginal, willingness to risk is associated with
higher diffusion of generic medications. Individual characteristics such as younger age and race have
also been reported to be associated with the decision to switch from branded to generic medications

(Romanelli & Segal, 2014).

Income and prices also play a role in the purchase decision of the patients. Colombo et al. (2013)
studied the effect of the financial burden of purchasing medications on the choice of type of
medications. The basic assumption is that in healthcare systems where patients are required to share
the cost of medical services or pharmaceutical products, patients with less income would be inclined

to require the more efficient service or product. Findings from Colombo et al. (2013) in Lombardy,
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Italy, suggest that since patients incur copayments of the price difference between the high-cost
branded medication and the low-cost generic medication, generic medications are marginally preferred
by patients. Similarly, in health systems with deductibles, patients with higher deductible levels are
more likely to receive low-cost generic medications (Rischatsch et al., 2013). Both studies suggest that
in the context of interaction between the demand and supply sides, if patients are faced with a
significant price difference between a generic and a branded medication — given that health outcomes
are identical, then they might demand their doctors prescribe the cheaper option or purchase the
generic medication. In contrast, Terrizzi and Mayerhoefer (2020) report that the low price of generic
medications did not influence patients and did not incentivize switching from branded to generic

medications.

3. INSTITUTIONAL SETTINGS

In recent years, one of the main objectives of the national pharmaceutical regulation in Italy has been
to increase the efficiency of pharmaceutical-related expenditure. Among several reforms and initiatives
to optimize pharmaceutical expenditure is to contain and shift expenditure on generic rather than
branded drugs. For that purpose, the Italian national legislation tried to homogenize policies to be
implemented at the regional level. In this section, the main pharmaceutical regulations aiming at
optimizing drug prescription will be highlighted. The section will discuss the main national and
regional regulations targeting the supply-side that constitute structural factors affecting the choice of
physicians. Furthermore, our analysis will focus on the consumption of hypertension medications in

Emilia-Romagna.
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3.1.SUPPLY SIDE REGULATIONS

The 2001 national law targeted the supply-side agents and introduced the possibility for pharmacists
to inform patients about the availability of generic drugs if the physician has not vetoed them (Jommi
et al,, 2011). In July 2010, the 2001 law components were preserved but with an additional clause, in
which pharmacists must dispense generic medications if there is no veto from the physicians on
generics. Furthermore, patients who would opt for branded medications must expressly ask for the
branded medication and pay the differential price (Legge 122, 2010). In January 2012, another
legislative measure was enacted to promote the use of generic drugs in the interaction between
physicians and patients (Legge 27, 2012). This law constitutes the first regulation targeting the
prescribing behavior of physicians. By January 2012, the physician must inform the patients that there
are generics for the drugs prescribed, and again pharmacists must dispense the generic if the physician
has not vetoed it (Legge 27, 2012). In August 2012, another law targeting physicians was enacted. The
August 2012 law required physicians to indicate only the active ingredient for naive patients: new
patients who have no experience with medications and are newly diagnosed with chronic pathology
or a new episode of a non-chronic disease, and again the pharmacist is required to dispense the generic

unless there is a veto of the physician (Legge 135, 2012).

The two laws of January 2012 and August 2012 can be described as a stepwise development to
promote generic medications through different degrees of law enforcement. The January 2012 law
required physicians to merely describe the availability of generic alternatives. In contrast, the August
2012 law required physicians to prescribe generics for naive patients and not to specify commercial
names in the prescription. Both laws target the supply side but indeed have implications on the
demand side, patient, and service payers or funders - considering the differential price between

branded and generic medications. Indeed, these changes between the two laws represent different
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degrees of mandates. On the one hand, the January 2012 law changed the default setting, and by then,
physicians were required to simply inform patients about the availability of generic alternatives. On
the other hand, the August 2012 law stipulated physicians prescribe generics to a specific group of
patients, naive patients. In both laws, physicians have a mandate and do not have the choice to defy
the mandate. Nevertheless, the repeated measures taken in a relatively short time span and the lack of
clear sanctions or systematic monitoring raise questions on the nature and enforceability of these
mandates and seem to indicate that most professionals regarded them as soft law tools not significantly

different from management protocols, CPGs, or recommendations.

3.2.THE REGULATION OF GP PRACTICES IN EMILIA-ROMAGNA

GP practices in Emilia-Romagna are regulated by national and regional regulations. Two main
regulations are important to the analysis in this chapter: (1) the GP payment scheme(s) and (2) the
number of patients per individual GP (Ferre et al., 2014). For the former, prospective capitation
payment per patient is used to reimburse GPs. For the latter, this regulation was set in the national
agreement between the National Health Service (NHS) and the Union of the GPs in 2006 and has not
changed thereafter. The regulation stipulates a maximum capacity for GPs of 1500 patients. Patients
who would like to apply for a GP or would like to change their GP are required to submit a request
to the local health authority (LHA). As a rule, the LHA should not allow a patient to join a GP who
is over the 1500 threshold. However, there are exceptions to the maximum cap of 1500 patients/GP.
For instance, requests to join a GP practice above the threshold from members of the same family or
for patients who reside in rural or geographically isolated districts are usually accepted to lower
transaction costs or on the ground that it would be impossible to find alternative GPs in reasonably
near areas. For these exceptions, GPs often have more than 1,500 patients, and all supernumerary

capitation quotas are paid. However, in the absence of reasons to make exceptions, the GPs will
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eventually face an administrative constraint (Ferre et al., 2014). The two regulations of the GP
practices in Emilia-Romagna create, to some extent, a regulated competitive environment for GPs.
On the one hand, GPs are incentivized to add patients to their list up to approximately 1500 patients
if GPs wish to increase their income level, which can be a challenging objective for GPs who operate
in competitive geographic areas characterized by a high density of GPs. On the other hand, after
significantly passing the threshold, the incentive to add more patients is weakened as there is the risk

that no more patients will be allowed to opt for the preferred GP.

This institutional and regulatory settings section presented the most relevant central and regional
regulatory measures related to the appropriateness of prescription behavior in Italy and the region of
Emilia-Romagna. As the chapter is concerned with the period 2009-2016, the most notable physician-
targeting laws that are important to the empirical approach are the measures in January 2012 and

August 2012.

3.3.THE MARKET FOR HYPERTENSION MEDICATIONS IN EMILIA-ROMAGNA

The market structure in Emilia-Romagna shows the availability of branded and generic versions of
the commercial drugs in the Anatomical Therapeutic Chemical (ATC) of hypertension, as well as their
market availability in Emilia-Romagna. The market structure is relevant to understand whether the
decisions to prescribe the generic version of a given drug depends on the availability of such version
and, if so, on their level of diffusion across the whole population of Emilia-Romagna and not only
among CKD patients. More specifically, an overview of these market characteristics will also help to

detect possible structural changes during the period of observation.

Figure 5.1 shows a breakdown of the percentage of hypertension medications available (branded and

generic) across the eight years of observation. The figure shows that generic medications had a bigger
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share of the market in all years, especially from 2010 to 2014. Starting from 2013, branded drugs

showed bigger market availability, which might indicate a market influx with new innovative drugs.

Figure 5.1: Consumption of branded vs. generic hypertension medications in Emilia-Romagna 2009-

2016
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4. METHODS

4.1.DATASET

To examine the influence of changes in the law on an agent’s prescribing behavior, data on health
services consumption of CKD patients were obtained from the Regional administrative datasets as in

Chapter 4. 24 This anonymized dataset covers the health consumption of CKD patients who are

24 The data used in this chapter is acquired as part of the joint project “Effects of different policy tools on
health care appropriateness” of the Advanced School for Health Policies of the University of Bologna and the
Agency for Health Care and Social Services (ASSR) of Emilia-Romagna. Data are not publicly available, but
were made available under license by the Regional Agency for Health and Social Care of Emilia-Romagna. Data
will not be stored after the conclusion of the scholar purposes.
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residents in Emilia-Romagna between 2009 and 2016 and contains information on patients’
characteristics, hospital services, ambulatory services, general practitioners (GPs), and pharmaceutical
consumption. This information is collected every quarter (maximum 32 quarters) and includes 44,686
individuals. The final dataset included 43,241 individuals, with 1,016,594 observations across an
average of 13.59 quarters. This dataset was linked to a second dataset containing the different types
of licensed hypertension medications enabling the differentiation between generic or branded

medications.

4.2.DESCRIPTIVE STATISTICS

To control for the various factors that influence the prescribing behavior in Emilia-Romagna, the
aforesaid variables can be grouped into four categories: (1) individual characteristics of patients; (2)

the pharmaceutical consumption of hypertension medications; and (3) characteristics of the GPs.

Characteristics of the Patients

Relevant individual patient-related characteristics include information on age, gender, health status,
copayment contributions, and their Naive-status. These individual patient variables are used as
controls in the econometric analysis. A summary of the individual patient characteristics used is
described in Table 5.1. The average age over the 32 quarters is 77.25 years, and the majority of patients
are males. In terms of comorbidity, the average score for the Charlson Comorbidity Index is 1.5
diseases. For the CKD stage of patients, most of the patients (47%) were not diagnosed with a CKD
stage, 12% of the patients are in stage 2, and 15% are in stage 3. Moreover, Naive patients constitute
7% of the total number of observations. Whilst the average copayment percentage for pharmaceutical

prescriptions is approximately 9% over the 2009-2016 period.
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Table 5.1: Summary Statistics of the Patient’s Characteristics

Variable Type N Mean SD Min Max
Age Continuous 1,016,594 77.27 12.40 18 107
Female Dummy 1,016,337 0.41 0.49 0 1
Charlson Index (Sum) Categorical 1,016,594 1.50 1.65 0 1
CKD Stage Categorical
No CKD 473,128 0.47 0.50 0 1
Stage 1 34,772 0.03 0.18 0 1
Stage 2 123,987 0.12 0.33 0 1
Stage 3 150,430 0.15 0.36 0 1
Stage 4 53,382 0.05 0.22 0 1
Stage 5 19,949 0.02 0.14 0 1
End stage 59,882 0.06 0.24 0 1
Unspecified 100,807 0.10 0.30 0 1
Copayment (%) Fractional 919,759 0.09 0.10 0 1
Medicine Naive Dummy 973,096 0.074 0.26 0 1

Generic and Branded Hypertension Medications

In Table 5.2, the shares of patients that are taking various proportions of hypertension generics over
total medication consumption are shown. Although the July 2010 law is of no interest to the empirical
analysis - as it only targets pharmacists who do not constitute the unit of analysis in this chapter, it is
included in Table 5.2 to examine the patterns of branded and generic consumptions before and after
all the laws targeting generic prescriptions in the observation period. Panel A is concerned with non-
drug-Naive patients, which are those who have experience with the medication from the beginning of
the observation period. Panel B of Table 5.2 is concerned with drug-Naive patients, which are those

patients who have no experience with the medication and started their consumption after the first
149



quarter. The analysis does not distinguish between primary and secondary Naive levels.” The levels

of generic diffusion are four: 0, which indicates that only branded drugs are prescribed; 0 < x <= 0.5,

which means mixed-use of branded and generic medication with more branded drugs consumption

than generic; 0.5 < x < 1, which means mixed-use of branded and generic medication with more

generic drugs consumption than branded; and finally, 1 which indicates the consumption of only

generic drugs.

For both the non-naive and naive patients, there is a continuous trend showing that the percentage of

the consumption of branded drugs has decreased from before July 2010 to after August 2012. The

comparison of non-naive patients and naive patients shows that naive patients start at a higher

percentage of generic hypertension drug consumption than the non-naive patients, and this trend

persists after the 2010 and the 2012 rule changes.

Table 5.2: Descriptive statistics of medication consumption of non-drug Naive patients, by period.

Panel (A): Non- Naive patients

Before the 2010 Rule change

After the 2010 Rule Change &

Before the 2012 Rule Change

After the 2012 Rule Change

N %o Mean  SD N Yo Mean SD N %o Mean  SD
0 116363  61% 0 0 150776 53% 0 0 117088  49% 0 0
0<x<= 32837 17% 034  0.13 54698 19% 0.34 0.13 47381  20% 033  0.13
0.5
05<x<1 14736 8% 0.70  0.09 26271 9% 0.71 0.10 22868  10%  0.71 0.10

25504 13% 1 0

50447 18% 1 0

51637  22% 1 0

25 . . - . . . . . . . . .
According to Biggioggero et al. (2015), primary drug-naive patients are those without any previous medical experience with the drug; while secondary

drug-naive are those who had previous experience followed by a long washout petiod.
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Panel (B): Naive patients

Before the 2010 Rule change After the 2010 Rule Change & After the 2012 Rule Change
Before the 2012 Rule Change
N % Mean  SD N % Mean SD N % Mean  SD
0 6052 63%  0.00  0.00 19326 55% 0.00 0.00 23473 50%  0.00  0.00
0<x<= 1161 12% 035  0.13 5343 15% 0.36 0.13 7739 16% 036 0.13
0.5
05<x<1 453 5% 0.70  0.09 2625 7% 0.71 0.09 3819 8% 0.71 0.09
1 1882 20%  1.00  0.00 8038 23% 1.00 0.00 12304  26%  1.00  0.00

Characteristics of the GPs and the specialists in Emilia-Romagna

This subsection provides descriptive statistics on the characteristics of the GPs. The variables
described are used in the empirical analysis to control for differences in the individual characteristics
of the prescribing GP. The average age of GPs is 58.9 years old. For the GP gender, 745,505 quarters
involved male GPs, and 260,323 quarters involved female GPs. The average number of patients per
GP is approximately 1433 patients. The summary statistics also show that approximately 90% of the
GPs are attached to GP group practices, and 10% are working as individual practices. The average
number of GPs per district is 6.8/10000 populations, and the majority of GPs work in areas that are
above the mean average of the GP density. Regarding the involvement of other practitioners, in
approximately 70% of the observations, specialists were either previously or simultaneously involved

in the management of patients, as shown in Table 5.3.
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Table 5.3: Summary statistics of the characteristics of GPs

Variable Type N Mean SD
Age Continuous 1,005,828 58.87 4.89
Female Dummy 1,005,828 0.26 0.44
gp_yearly_assisted Continuous 1,006,924 1432.69 321.42
gp_groups Dummy 1,006,924 1.90 0.30
gp_popl0m Fractional 923,382 6.8 0.97
gp_pop_supramed Dummy 1,047,632 0.55 0.50
Specialist_visit Dummy 1,016,817 0.70 0.46

4.3.EMPIRICAL APPROACH

Identification Strategy

To answer the research question on the different effects of mandatory laws in light of the multiagency
relationship between physicians, patients, and regulators, two different econometric approaches are

used: Regression discontinuity in time (RDiT) and Difference in Difference (DiD).

Regression Discontinuity in Time

The first econometric approach is Regression discontinuity in time (RDiT). The reasons for applying
RDiT are: 1) unlike the August 2012 law, the January 2012 law targeted all patients and all physicians,
and therefore, it does not allow the identification of treatment or control groups at the patient level
or the GP level; and 2) the two laws of January and August 2012 were enacted in a relatively close
timeframe, therefore, using RDiT to estimate the local average treatment effect (LATE) is fitting to
examine and compare the treatment effects on a specific period (i.e., immediately before and after the

enactment of the laws without identification of treatment and control groups).
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Furthermore, the assumptions and requirements to run an RDiT approach are met in our settings.
The running variable in the RDiT design is time divided by quarters. Both laws allowed to identify
clear cutoff points on the time running variable, which are Q13 and Q15 for the January 2012 and
August 2012 laws, respectively. As both laws target physicians, the outcome of interest is the average

percentage of generic prescriptions at the GP level, as shown in Table 5.4.

Difference in Difference

After comparing the LATE of the two laws, we further examine the August 2012 law. The settings of
the August 2012 law allow identifying treatment and control groups as the law targeted naive patients.
Therefore, a more rigorous causal inference approach, difference-in-difference, is applied on
individual-level data to further elicit the effects of the August 2012 law or quarter 15 in our dataset on

the outcome of interest, which is the probability of prescribing generic hypertension medications.

A canonical DiD approach is applied to estimate the treatment effect using two differences: 1) the
difference between the control and treatment group (naive and non-naive patients), and 2) the
difference before and after the enactment of the law in quarter 15. The empirical model representing

the canonical DiD approach is:

Yie= a;+ A+ BDi + Xit6 + € (1)

Where Y, is the outcome of interest, the prescription of generic medication for individuals i at time
t. The individual fixed effects term is denoted as a; and X;; 8 are the controls, which are described in
the next subsections. Dj; is the treatment dummy for switching from a naive to a non-naive patient

after the time of the enforcement of the August 2012 law. 8 is the DiD estimator of interest, which
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indicates the difference in the probability of prescribing generic medications between Naive and non-

Naive patients before and after the implementation of the law.

Furthermore, the relatively long panel allows an event study approach in which the causal effects of
the treatment can be observed over multiple time periods (Callaway & Sant’Anna, 2020; Sun &
Abraham; 2020). This approach is implemented using a dynamic difference-in-difference model to
observe the effects of the laws in previous and succeeding quarters along similar lines to those used
by Parro & Pohl (2020) and David et al. (2018). The dynamic model allows us to check for pre-trends
and parallel trends (PTT), specifically before quarter 15 for the August 2012 law. The PTT is crucial
to the assumptions of the DiD approach as the counterfactual is examined. Specifically, in the absence
of the naive-targeting laws, hence, we look at the differences between the treatment and control groups
before the enactment of the law. As per the August 2012 law, the main target group for prescribing
generic medications are the Naive patients who have no experience with previous medications. Using
the panel data, CKD patients are observed starting from 2009 until 2016. The treatment group is
patients, who did not consume medications in the first period of observation nor before the enactment
of the law, and after the laws received medications. The control group consists of patients who were
already receiving medications before the enactment of the law and, therefore, are considered non-

naive patients and are not the target of the laws.

Moreover, the empirical model for the dynamic DiD model is:
32

Yii=a;+ A+ Z Pp1{Dyy = D} + X;16 + & (2)

D=2
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Where D;; denotes the quarters of observation starting from quarter 2 (the second quarter starting in
2009) up to quarter 32 (the last quarter of observation by the end of 2016). Therefore, for example,

D;s = 16 denotes the quarter immediately after the August 2012 intervention law in quarter 15.

4.4 OPERATIONALIZATION OF THE ECONOMETRIC APPROACHES

Operationalization of the RDIT

The outcome of interest in the sharp RDiT approach is the average percentage of generic medications
prescribed by individual GPs in given quarters. For example, if the value of the outcome variable
equals 50%, this means that, on average, the GP prescribed 50% generics to all the patients who
received a prescription in that quarter. In developing the average, both patients who did not have a
GP visit nor received a prescription in that quarter were excluded. The running variable in the RDiT

design is time divided by quarters: 2 years (8 quarters) before and after the cutoff point.

Regarding the specifications of the sharp RDiT model, all models run with a local linear regression
discontinuity estimator, triangular kernel function, minimized mean squared error of the RDiT
estimator, and cluster-robust variance estimator around the GP identifying variable (Cattaneo et al.,

2019).

Operationalization of the Canonical DiD Model

The dependent variable in both the canonical and the dynamic models is constructed as a dummy
variable that indicates the quarter in which generic hypertension medications were first prescribed to
the patient, as shown in Table 5.4. For example, if a patient received a generic medication for the first
time during the period of observation in quarter 16, the patient takes value 1 starting from that specific

quarter 16. Patients take value O if branded medications are prescribed and missing value if no
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medications were prescribed. The canonical DiD variable is a dummy variable obtained by interacting
an indicator variable defining the quarters before and after the enactment of the August 2012 law
(quarter 15) with a dummy variable for the quarter in which some medication was prescribed for the
first time to a given patient, thereby identifying the naive patients as presented in Table 5.4. The
development of the latter dummy variable required to 1) identify the quarter where the switch from
naive to non-naive takes place, 2) identify quarters where patients switched to new GPs after the
August 2012 law, and 3) isolate the effects before the period of observation (before quarter 1).
Therefore, all the observations of quarter 1 have been set as missing values for both the treatment
(naive patients) and the control group). For the control group, all quarters take value 0 except for the
first quarter, which takes a missing value. For the treatment group, quarters with no medications are
prescribed as missing values, quarters in which patients have been first prescribed some medications
(generic or branded) and thereafter take value 1. Due to the fact that the 2012 law did not cleatly
define the mandate on the new GP, the treatment group takes the value 0 in the quarters after a patient
switch to a new GP. The distribution of the naive and non-naive patients per quarter is provided in

Figure 5.2. Summary statistics on the covariates are provided in Tables 5.1 and 5.3.

Table 5.4: Independent and Explanatory Variables

Variable Model Type Values N Mean SD

Dependent Variable

avg_gp_genl RDiT Fractional The average percentage of the | 1,009,863 0.311 | 0.162
generic hypertension

medications prescribed by GP in

a quarter
dum_generic_1_  Canonical Dummy Value 1 if some generic | 402,035 0.088 | 0.283
2 and medication is taken, Value 0 if
dynamic branded, missing value if none

DiD
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Explanatory Variables

Naive Canonical
and
dynamic

DiD

Dummy

Treatment group (naive
patients):

Missing in Q1

Value 1 in the quarter of first
prescribed hypertension
medications and the following
quarters

Value 0 only in the quarters after
a patient switches to a new GP
after passing the August 2012
law
Control  Group  (Non-naive
patients):

Missing value in Q1

Value 0 in all quarters after Q1

903,448

0.160

0.367

Canonical
DiD

Rule Change
2012

Dummy

0 if before Q15; 1 if equal or
after Q15 (starting from July
2012 as law passed in August
2012)

1,009,863

0.421

0.494

n_quarters Dynamic

DiD

Categorical

Categorical variable denoting the
quarters of observations. 1 if
quarter 1 (January to March
2009); 2 if quarter 2 (April-June
2009); etc.

1,010,120

13.59

8.585

Figure 5.2: Percentage of Naive to non-Naive patients per quarters of observations

Percentage of Naive to non-naive patients per quarters

100
% |
80 |
70 |
60 |-
50 |
40 |
30 |
20

NMQ'LHKDI\OOONOH

m Non-naive ™ Naive

10 +
’ "HHHnnHHHH""""""""“HHnnnnnannnH

Total

157



Operationalization of the Dynamic DiD Model and the Parallel Trend Test

In the dynamic DiD model, the treatment dummies are obtained by the interaction of a time
categorical variable defining every quarter and the dummy variable identifying the Naive patients. This
allows to estimate the dynamic effect of the intervention in the subsequent quarters and, at the same
time to check if, in the preceding quarters, the group that is going to be treated at some subsequent
quarter # shows no change in the probability of receiving a generic with respect to the group that is
not going to be treated at quarter % The latter constitutes the parallel trend test (PTT), where pre-
treatment trends or pre-trends before quarter 15 for the August 2012 law are observed. The main
assumption of the PTT is that the control group or the non-Naive patients would show a
counterfactual of the trend, which Naive patients would show without the laws. The dynamic PTT

for quarters pre-treatment or before quarter 15 is checked.

In what follows, the canonical DiD model is presented with and without a set of controls for individual
characteristics of patients and prescribing professionals that can be regarded as relevant given the
theoretical reference of the multiagency model. The controls of the demand side are age, gender,
copayments, the stage of chronic kidney disease, and the Charlson Comorbidity Index (CCI). Controls
on the supply side include the GP age, GP gender, GP practice type (whether it is a conglomerate or
solo practice), GP density as a proxy of the competition levels in small areas, GP switch a dummy to
take into account if patients switched GPs during a given quarter, and “specialist influence” if patients

visited specialists (as well as GPs) in previous quarters.

Furthermore, the similarity between the two groups for relevant individual characteristics and controls
is provided in Table 5.5. Two statistical indicators are used to reveal the balance between the control

and treatment groups: standardized difference in means and the variance ratio. All the observable
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controls have a near-zero standardized difference in the means between the control and the treatment
groups and a variance ratio close to one. The results of the covariate balance reveal no selection bias

based on the individual characteristics of the two groups.

Table 5.5: Control variable balance between the treatment and control groups

Treated Control Balance
Skewnes

Covariates Mean Variance s Mean Variance  Skewness | Std-diff Var-ratio
gp_pop_sup

~d 0.536 0.249 -0.143 0.539 0.248 -0.158 0.007 1.001
gp_switch 0.014 0.013 8.395 0.018 0.018 7.254 0.035 0.760
gp_female 0.244 0.185 1.190 0.263 0.194 1.079 0.042 0.954
gp_group_ 1.896 0.093 -2.596 1.897 0.092 -2.618 0.004 1.010
gp_age 59.093 21.344 -0.730 58.799 24.368 -0.903 0.061 0.876
female 0.399 0.240 0.411 0.413 0.242 .0.355 0.027 0.990
age 76.175 182.665  -1.186 78.313 125.039 -1.269 0.172 1.461
sum_charlson  1.566 2.283 0.947 1.613 2.803 1.009 0.030 0.815
ckd_stage 2.505 8.173 1.139 2.382 8.288 1.171 0.043 0.986
perc_copay~t  9.459 114138 1.809 9.281 92.901 1.641 0.018 1.229

Heterogeneity in Treatment Effects

The canonical DiD model is applied to the whole sample to estimate local treatment effects for the
August 2012 law. Nevertheless, following the theoretical framework on the multiagency tripartite
interaction between physicians, patients, and the regulator, there are arguments to test the models on
subgroups of the sample to explore the potential heterogeneous effects of different supply- and
demand-side factors on the outcome of interest. The analysis will follow two factors on the supply

side and one on the demand side.

On the supply side, first, various levels of competition between GPs might influence the outcome of

interest, as reported by Schaumans (2015). With regards to the multiagency model, competition among
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GPs could play a role in the probability of prescribing generic hypertension medications as it is linked
to the correlated risks of losing patients and their capitation fees and specific monetary incentives.
Therefore, GPs are expected to face the dilemma of complying with the prescription laws on one side
and keeping their patients satisfied on the other side, which might conflict with the regulator’s
objectives. With capitation payment per patient in Emilia-Romagna, GPs are under competitive
pressure to keep and improve their income level by attracting more patients or meeting their
expectations through the types of prescriptions. Therefore, competition among GPs might reveal
important insights on which direction GPs tend to follow regarding prescription behavior: the patient-
perceived superior branded medications or the lower-cost generic alternatives as preferred by the
regulator. The dataset provides information on different characteristics of the GPs and the patients
that allow for developing two subgroups/subsamples to distinguish the level of competition at the
district level. The mean average of GP density in the patient’s region is used to create two subgroups:
a subgroup above the mean average and therefore indicates a higher level of competition among GPs,

and another subgroup below the average mean, indicating a lower level of competition.

The second supply-side factor is the interaction with different types of physicians, which has an effect
on the generic prescription (Granlund, 2009). CKD patients in the PIRP program in Emilia-Romagna
often have other comorbidities and are likely to visit different physicians, GPs, or hospital specialists
simultaneously in the same quarter or at different quarters. The involvement of specialists might
include co-management of patients with GPs, inferring the different degrees of disease progression,
which changes the role of the main prescribing responsibility to specialists rather than GPs and entails
different institutional regulations of marketing and promotional activities of medications for both the
hospital specialists and GPs (Pruckner & Schober, 2018). Accordingly, although the laws target all

physicians regardless of their institutional status or affiliations, this complex interaction with GPs and
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specialists might affect the prescription of generic hypertension medications to patients. For the
potential influence of specialists, information on previous patients’ visits to specialists allows the
development of two subsamples: patients who did not visit hospital specialists and hence, no influence
is observed from specialists, and patients who had previous visits to hospital specialists and therefore,

a potential influence from specialists on the prescription cannot be excluded.

Finally, on the demand side, although it is widely established that patients perceive branded
medications as a superior good to generics, demand-side regulations focusing on copayments of
prescription medications might play a role in the economic decision of patients to demand generic or
branded medications (Colombo et al., 2013). Accordingly, physicians might internalize and consider
the patients’ socioeconomic status when making their prescription choice. Information on the
socioeconomic characteristics of the patients is used to develop two subsamples to distinguish patients

based on their income level: a low-income subgroup and a non-low-income subgroup.

Using the above factors, the effects of the different subgroups using the canonical model with the full

models, including controls, ate examined. All empitical analyses are done using STATA/BE 17.0.

5. RESULTS

The results of the empirical analysis are provided in four sections. The first two sections are concerned
with the comparison between the two laws in January and August 2012. The last two sections present
findings only for the August 2012 law. In the first section, results from the RDiT approach are
presented for both laws in January and August 2012, followed by robustness checks for the RDiT in
the second section. In the third section, estimates of the canonical and dynamic DiD model of the

August 2012 law are provided with the interpretation of the parallel trend test. The final and fourth
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section shows the estimated effects on different subgroups from the dataset are shown for the August

2012 law.

5.1.THE RDIT MODEL

The RDiT models for both laws are presented in two specifications: with and without covariates, as
shown in Table 5.6. Panel A of Table 5.6 provides the estimated local average treatment effect of the
January 2012 law (Q13), while Panel B presents the estimated local average treatment effect of the
August 2012 law (Q15). The first column shows the models with covariates included, and the second
column is without covariates. Findings reveal that the January 2012 law, which stipulated that
physicians inform patients about the availability of generic medications, had a statistically insignificant
effect in both specifications 1 and 2 of Panel A. On the contrary, Panel B reveals that the August 2012
law, which is regarded as a stronger mandate not to explicitly prescribe branded medications, has a
statistically significant effect, and the estimator is stable in both specifications with and without

covariates.

The estimators or the coefficients of Panel B reflect the average percentage of generic medications
prescribed by individual GPs in given quarters. For instance, the coefficient of specifications 3 and 4
show that, on average, the August 2012 law led to an increase of 1% in generic hypertensive
medications for all the patients who received a prescription in that quarter. Although the statistically
significant coefficient values appear to be small, when considering the mean of the dependent variable
(0.31, as shown in Table 5.4), both coefficients indicate an increase of 3.2 - 4.1% for the hypertension

generics relative to the mean.
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Table 5.6: Estimated local average treatment effect of the RDiT

Panel A

) )
Variables RDIiT Q13 RDIiT Q13

With covariates Without covariates
RD_Estimate -0.00334 -0.00117

(0.00410) (0.00420)
Observations 1,010,120 1,010,120
Panel B

3 @

RDIT Q15 RDIT Q15

With covariates Without covariates
RD_Estimate 0.0110** 0.0128***

(0.00452) (0.00458)
Observations 1,010,120 1,010,120

Standard errors in parentheses
R p<0.01, ¥+ p<0.05, * p<0.1

The significant effect of Model 4 in Table 5.6 is shown in the local cutoff jump shown in Panel B of
Figure 5.3 at #. The local linear fit shows a clear discontinuity at the cutoff point of quarter 15 (July —
September 2012). In contrast, no clear jump is detected in Panel A, which represents Model 2 of Table

5.6. The local linear fit seems to be continuous around the cutoff point for the January 2012 law.
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Figure 5.3: Regression Discontinuity in Time Plots of the January and August 2012 laws
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5.2.THE RDIT ROBUSTNESS CHECKS

Several robustness checks have been performed according to the recommendation of Cattaneo et al.

(2019) and Hausman & Rapson (2018).

Placebo Cutoffs

We checked for falsification analysis for the statistically significant RD estimator of Q15 (the August
2012 law). Specifically, we examined if there is any effect on the outcome of interest in various placebo
cutoffs around Q15. Starting from the assumption that the outcome variable should be continuous in
the absence of treatment, Table 5.7 shows the results of the RDiT estimator in multiple placebo cutoff

quarters.
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Table 5.7: Estimated local average treatment effect of the placebo cutoff points

VARIABLES RDIT RDIiT RDIiT RDIiT RDIiT RDIiT RDIiT RDIT
Qi1 Q12 Q13 Q14 Q16 Q17 Q18 Q19
RD_Estimate  -0.00427 -0.00296 -0.00393 0.00555 2000308 -0.01515%%  _0.00502 0.00122
(0.00423) (0.00405) (0.00409) (0.00422) (0.00467) (0.00454) (0.00464) (0.0048)
Observations 1,010,120 1,010,120 1,010,120 1,010,120 1,010,120 1,010,120 1,010,120 1,010,120

Standard errors in parentheses
R p<0.01, ¥+ p<0.05, * p<0.1

Findings from the placebo cutoff test reveal that before the cutoff point of Q15, there is no significant
placebo effect for at least for quarters (Q11-QQ14). The same holds true after the cutoff point, with the
exception of Q17, where there is a significant downward discontinuity that is not associated with

reforms or regulations.

Figure 5.4: Regression Discontinuity in Time Estimation for Placebo Cutoffs
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Figure 5.4 visualizes the coefficients of the placebo cutoff test presented in Table 5.7 with a 95%
confidence interval level. Except for Q14 and Q19, the RD estimators in other placebo quarters are
below zero in absolute value and, therefore, not close to the RD estimator of the true cutoff point of
Q15. In addition, Q14 and Q19 are statistically insignificant. Thus, we conclude that the outcome of

interest is continuous at the placebo cutoffs considered.

Predetermined Covariates and Placebo Outcome

In this falsification test, we test for the similarity of the treated units before and after the cutoff point
of the August 2012 law in Q15. We test the effects of several observable covariates as the outcome
variable on the running variable. As shown in Table 5.8, most of the observable characteristics on the
patient and GP level have no significant RD estimator around the cutoff point of Q15. Nevertheless,
there are covariates such as the patient’s age which shows a significant RD estimator. However, there
is no theoretical explanation regarding the patient’s age that can weaken the direct effect of the August
2012 law on prescription behavior. Furthermore, we control for age-related risk covariates such as the
intensity of the CKD stage and the existence of multi-morbidity; both covariates yielded insignificant

effects, as shown in Table 5.8.

Moreover, two covariates: the percentage of copayments and the GP switch, are statistically
significant. These specific statistically significant RD estimators strengthen the findings of the RDiT
model as a decrease in the percentage of copayments is a natural repercussion of the decrease in the
branded medication prescription. Furthermore, the impact of the August 2012 law may have triggered
more patients to switch their GP to meet their preferences: whether to receive more or less generic

medications.
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Table 5.8: Estimated local average treatment effect of the predetermined covariates

)

@

©)

)

®)

©) 0]

®

VARIABLES RDIT RDIT RDIT RDIT RDIT RDiT RDIT RDiT
Q15 Q15 Q15 Q15 Q15 Q15 Q15 Q15
Patient Patient Patient GP Age GP Gender GP Switch GP Group Percentage
age Gender CKD Stage of
copayment
RD_Estimate -0.0219%* 9.66¢-05 0.0176 -0.0469 0.00282 0.00600** 0.00135 -0.402%%%
(0.10158) (0.00398) (0.0311) (0.135) (0.0121) (0.00288) (0.008306) (0.0973)
Observations 1,010,120 1,010,120 1,010,120 1,010,120 1,010,120 1,010,120 1,010,120 1,010,120

Sensitivity to Bandwidth Choice

Standard errors in parentheses
R p<0.01, ** p<0.05, * p<0.1

In this robustness check for the RDiT of the August 2012 law, we check for the stability of the RD

estimator against different choices of bandwidth. Including or excluding units at the end point of the

neighborhood by selecting diffident bandwidths might have an effect on the RD estimator. We tried

different specifications of the optimal mean square error (MSE) optimal bandwidth and the coverage

error rate (CER) optimal bandwidth. These specifications provided variations of the bandwidth to the

left and to the right of the cutoff point in different models. As shown in Table 5.9, different bandwidth

choices led to a similar RD estimator. Furthermore, as seen in Figure 5.5, the confidence interval in

all specifications can be distinguished from zero. We conclude that the RD estimator is stable under

different bandwidths.
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Table 5.9: Estimated local average treatment effect with different bandwidths

Bandwidth h-value RD Robust Inference
Left of cutoff Right of cutoff Estimator p-value Conf. Int

MSE-optimal 2.365 2.365 0.0110 0.015 [0.00218, 0.0199]
Two MSE 3.439 2911 0.0135 0.002 [0.00498, 0.0220]
MSE Sum 3.281 3.281 0.0139 0.001 [0.00546, 0.0225]
MSE comb2 3.281 2911 0.0132 0.002 [0.00463, 0.0217]
CER-optimal 1.525 1.525 0.0182 0.000 [0.01039, 0.0262]
Two CER 2.218 1.877 0.0101 0.025 [0.00128, 0.0190]

Standard errors in parentheses
R p<0.01, ¥+ p<0.05, * p<0.1

Figure 5.5: Regression Discontinuity in Time Estimation for Different Bandwidth Choices
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Sensitivity to Observations near the Cutoff (Donut Hole)

This robustness check focuses on the potential systematic manipulation of the units near the cutoff
point. It is assumed that in the case of systematic manipulation, observations near the cutoff (QQ15)
are likely to be affected. Therefore, in this test, observations near the cutoff are excluded. Table 5.10
shows the results from the donut hole approach applied to our basic model, where 1-3 quarters were
excluded in a stepwise process. The first specification in Table 5.10 shows the RDiT estimator after

the exclusion of Q16, followed by the second specification where both Q16 and Q17 were excluded.
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Finally, the third specification shows the RDiT estimator after excluding Q16, Q17, and Q18. In all
specifications, the RDIiT remained stable and statistically significant, indicating no systematic

manipulation.

Table 5.10: RDiT Estimator of the Donut Hole Approach

M @ ®
VARIABLES ~ RDD-RC Q15 RDD-RC Q15 RDD-RC Q15

No Q16 No Q16-Q17 No Q16-Q18
RD_Estimate  0.01018% 0.01193%5+ 0.0102 **

(0.00453) (0.00436) (0.00453)
Observations 1,010,120 1,010,120 1,010,120

Standard errors in parentheses
R p<0.01, ¥+ p<0.05, * p<0.1

Other Robustness Checks

In RD designs where the running variable is not particularly a time variable, it is recommended to run
a test for the density or continuity of the running variable around the cutoff to check for systematic
manipulation of the running variable around the cutoff point. However, in our design, as the running
variable is time divided by quarters, the test is irrelevant (Hausman & Rapson, 2018). Furthermore,
Hausman & Rapson (2018) recommend performing tests for the RDiT autoregressive properties due
to the effects of residuals and the lagged dependent variable (Kim, 2019). In our basic model, we
control for the residual by using a cluster-robust variance estimator around the GP identifying variable.
Furthermore, the quarterly aggregation of our dataset controls for lagged effects on the outcome

variable.
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5.3.THE CANONICAL AND DYNAMIC DIFFERENCE IN DIFFERENCE MODELS

This subsection discusses the findings from the canonical and dynamic DiD models for the August
2012 law, as presented in Table 5.11. The first model in Table 5.11 is the canonical model with control
variables and the second model is concerned with the dynamic model with control variables. The
canonical model shows that the August 2012 law had an effect on the probability of prescribing generic
medications to Naive CKD patients in Emilia-Romagna with an approximate increase in the
probability of 1.6% compared to non-Naive patients. Although the coefficient value of the increase
in the probability of prescribing generic medications to naive patients seems small (1.6%), when
compared to the mean value of the dependent variable (0.088 as provided in Table 5.4), it constitutes

a relative likelihood increase of approximately 18% of hypertension generics to naive patients.

The dynamic model reveals the difference between the probability of prescribing generic medication
for Naive patients and non- Naive patients in all quarters of observations, as shown in Table 5.11.
The dynamic model provides two insights before and after the treatment. The estimate of pre-
treatment effects can be seen as a pre-trend test which is essential to the dynamic DiD assumption
and the parallel trend test and can be observed in the quarters prior to quarter 15 for the August 2012
law. Post-treatment coefficients show the effects of the laws not only immediately after the enactment
but also in the medium- and long-run. There is no effect observed pre-treatment (Q3-Q14), which
indicates that the null hypothesis of the pre-trend test: ‘no effects in the pre-treatment quarters’ and
the null hypothesis of the parallel trend test: ‘no difference in the trends between the control and

treatment groups before the treatment’ cannot be rejected.

Regarding the post-treatment effects, starting from Q16 onwards, the treatment effects are observable
with varying effect sizes and significance levels. Noticeably, the post-treatment effect sizes in the

dynamic model are bigger in size than in the canonical model. Furthermore, the effect seems to
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diminish by the end of the observation period. Full reported results, including results for the controls,

are provided in the annex.

Table 5.11: Estimated treatment effects of the August 2012 law on the probability of prescribing

generic medications to Naive CKD patients

0 )
VARIABLES Canonical Model Dynamic Model
Rule Change August 2012 0.190%**
(0.0233)
1.Naive -0.0208** -0.0323**
(0.00905) (0.0138)
Rule Change August 2012 x 1.Naive 0.0159%**
(0.00613)
Quarter 3 x 1.Naive -0.00561
(0.00945)
Quarter 4 x 1.Naive 0.00882
(0.0102)
Quarter 5 x 1.Naive 0.0138
(0.0106)
Quarter 6 x 1.Naive 0.00369
(0.0108)
Quarter 7 x 1.Naive 0.0178
(0.0111)
Quarter 8 x 1.Naive 0.00294
(0.0111)
Quarter 9 x 1.Naive 0.00789
(0.0113)
Quarter 10 x 1.Naive 0.0101
(0.0114)
Quarter 11 x 1.Naive 0.0163
(0.0115)
Quarter 12 x 1.Naive 0.0164
(0.0116)
Quarter 13 x 1.Naive 0.0149
(0.0117)
Quarter 14 x 1.Naive 0.0204*
(0.0119)
Quarter 15 x 1.Naive 0.0152
(0.0120)
Quarter 16 x 1.Naive 0.0260**
(0.0125)
Quarter 17 x 1.Naive 0.0255%*
(0.0127)
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Quarter 18 x 1.Naive
Quarter 19 x 1.Naive
Quarter 20 x 1.Naive
Quarter 21 x 1.Naive
Quarter 22 x 1.Naive
Quarter 23 x 1.Naive
Quarter 24 x 1.Naive
Quarter 25 x 1.Naive
Quarter 26 x 1.Naive
Quarter 27 x 1.Naive
Quarter 28 x 1.Naive
Quarter 29 x 1.Naive
Quarter 30 x 1.Naive
Quarter 31 x 1.Naive

Quarter 32 x 1.Naive

Constant

Observations
R-squared

Number of prog_paz
Patients FE

0,340+
(0.00267)

903,448
0.015
42,954
YES

0.0223*
(0.0129)
0.0319%*
(0.0131)
0.0312%+
(0.0134)
0.0332%*
(0.0136)
0.0315%*
(0.0138)
0.0379%kx
(0.0139)
0.0481 %5
(0.0140)
0.0289%*
(0.0142)
0.0387#%*
(0.0145)
0.0243*
(0.0145)
0.0273*
(0.0147)
0.0222
(0.0150)
0.0409%5*
(0.0151)
0.0286*
(0.0151)
0.0261*
(0.0156)

0.289
(0.306)

805,621
0.052
42,447
YES

Robust standard errors in parentheses. Q2 is the base category. Q1 is excluded due to the nature of the explanatory variables as

described in subsection 4.3.2

wx <001, #* p<0.05, * p<0.1
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Figure 5.6 shows the dynamic model and the pre-trends with a confidence interval of 95%. Pre-
treatment quarters show insignificant coefficients that cannot be distinguished from zero, leading to
the conclusion that no effects were observed before the enactment of the law. On the contrary, post-
treatment quarters reveal a pattern of significant coefficients pertaining to the effect of the August

2012 law.

Figure 5.6: The Dynamic Difference in Difference Model and Pre-Trend Test
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5.4.HETEROGENEITY IN THE TREATMENT EFFECTS

To elicit the effects of different supply-side and demand-side factors on the probability of prescribing
generic hypertension medications for the treatment group for the two laws, the canonical model is
estimated on sub-samples. Table 5.12 shows the heterogeneous effects of the August 2012 law over
different sub-samples based on patient income level, GP geographical density level, and previous

patient interaction with specialists.
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Panel A shows that the income level of the patient has an effect on the probability of prescribing

generic medications. Patients who were not classified in the low-income category have a higher

probability of receiving generic medications than low-income patients. While Panel B reveals that GPs

operating in areas with low GP density, and hence, low competitive pressure, are more likely to

prescribe generic medications rather than their counterparts working in areas with high GP density.

Finally, patients who interacted with specialists and are co-managed by GPs and specialists have a

higher probability of receiving generic medications than those who are solely managed by GPs, as

shown in Panel C.

Table 5.12: Estimated Canonical Treatment Effects by Subgroups

Panel A Panel B Panel C
VARIABLES Low Low Low GP High GP No Specialist
Income = Income = density density Specialist  interactio
0 1 n
1.Rule Change 2012 0.0941** 0.17 48k 0.185%kk 0.136%%* (.33 38k 0.1448k
(0.0459) (0.0435) (0.0394) (0.0385) (0.0800) (0.0312)
1.Naive 0.00386 -0.0126 -0.0181 -0.0272%  -0.00472 -0.0206**
(0.0155) (0.0100) (0.0134) (0.0120) (0.0211) (0.0101)
1.Rule Change 2012 x 1.Naive 0.0217** 0.0129* 0.0254**  0.0102 8.80e-06 0.0192%+*
(0.0110) (0.00720) (0.00863) (0.00861) (0.0128) (0.00699)
Constant -0.0333 0.493* -0.0448 -0.0588 0.488 0.108
(0.244) (0.273) (0.212) (0.205) (0.441) (0.163)
Obsetvations 301,923 314,446 372,696 432,925 204,979 600,642
R-squared 0.030 0.043 0.051 0.049 0.059 0.041
Number of prog_paz 26,618 25,909 25,094 28,811 23,003 34,899
Patients FE YES YES YES YES YES YES

Robust standard errors in parentheses

w5k 5<0,01, ** p<0.05, * p<0.1
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6. DISCUSSION AND CONCLUSION

The main research objective of this chapter is to explore the effect of laws promoting generic
medications in settings where physicians act as agents to patients and the regulator. The institutional
settings in Emilia-Romagna provided an opportunity to investigate the effects of two laws with varying
degrees of mandate. The January 2012 law only required physicians to inform their patients about the
availability of generic medications, while the August 2012 law strictly required physicians to prescribe
the active ingredients without specifying commercial names in an attempt to restrict the direct

prescription of branded medications.

The results of the RDiT model revealed that the August 2012 law had a causal effect on the
prescription of generic hypertension medications by GPs, while the January 2012 law had no
significant effect. Findings from the RDiT corroborated that the effect of the stricter mandatory law
of August 2012 on the probability of prescribing generic hypertension medications is bigger in size
and stronger in statistical significance than the softer January 2012 law. Although several gradual
regulatory steps have been enacted on the supply-side in Italy to promote generic medications to
optimize health expenditure, these results indeed confirmed that stricter mandates are a more effective
tool than softer mandates in changing the prescribing behavior of GPs and steering the prescribing
decision towards the regulator’s preferences vis-a-vis the potential different preferences of patients or

physicians.

Similar results are found in the DiD models, which provided an opportunity to test the effect of the
August 2012 mandate in a more rigorous approach since we could estimate the effect not only before
and after the law but also on two treatment and control groups. The effect of the August 2012 law is

observed in the canonical model and observed over different quarters in the dynamic model.
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In addition to the immediate treatment effect of the law, the dynamic model revealed the long-term
effects of the August 2012 law. The treatment effect was observed for several quarters/years after
enacting the law. This finding also confirms the effectiveness of mandatory law, indicating stricter

mandates over the use of soft laws.

The secondary research objectives examined whether the effect of the laws on the outcome of interest
might be heterogeneous due to supply- and demand-side factors. Competition among GPs, interaction
with different types of physicians, and the income status of the patients were examined using
subsamples of the dataset. Results of the canonical August 2012 mandatory law reveal interesting

insights on the heterogeneity in treatment effect between different subgroups.

Models using subsamples to distinguish GPs working in districts above or below the mean average of
GP density show that GPs working in districts below the mean average are more likely to prescribe
generic medications compared to their peers who operate in districts above the mean average. The
higher the GP density in a given district, the higher the competitive pressure on GPs, and the higher
incentive to keep patients satisfied with the service provided and vice versa. This finding indicates that
GPs working in a less competitive environment are more likely to align with the regulator’s preference
in prescribing generic medications, although branded medications are often perceived as a superior
good by patients. This finding agrees with the findings of Schaumans (2015) in the sense that
prescribing behavior can be used strategically to retain or attract patients when physicians are under
competitive pressure. The main difference is that in Schaumans (2015), the quantity of the prescribed
medications is the tool, while in this chapter, the type of the prescribed medications: branded or

generics, is the tool used by physicians to signal a higher level of care.
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Furthermore, results from models exploring the potential effect of interaction between different types
of physicians reveal that patients interacting with both GPs and specialists have a higher probability
of receiving generic medications, while the effect is statistically insignificant for patients managed or
interacting only with GPs. This finding is in line with the findings of Pruckner & Schober (2018), who
exhibit that hospital specialists possess greater influence not only on the patients when hospitalized
or followed-up but also after discharge. Indeed, the results indicate that different work environments
and different regulations on the interaction between pharmaceutical companies and physicians with

regard to promotional activities might play a role in the implementation of generic-promoting laws.

Finally, the last research sub-objective tests the potential effect of patient income on the
implementation of the law. We found that non-low-income patients were more likely to receive generic
medications than low-income patients. This finding contrasts with the finding by Colombo et al.
(2013) and Terrizzi and Mayerhoefer (2020), where there was a contrasting finding between the two
subgroups or no difference, respectively. However, controlling for socioeconomic variables and level
of education, for instance, that might have played a role in this finding was not possible. However,
certain groups are exempted from cost-sharing schemes (copayment of medications), such as adults
older than 65 whose income is below a nationally defined threshold. Such an exemption could make
this specific subgroup of the population insensitive to the price difference between the branded and
generic hypertension medication and opt for or ask their physician for the branded (Donatini, 2020).
Furthermore, Education in general and health literacy, in particular, could affect the patients’
knowledge and acceptability of generic medications with regard to the bio similarity and the cost-

effectiveness components.

The findings in this chapter are relevant for policymakers as they provide evidence on the effectiveness

of implementing a soft mandate versus a stricter mandate aiming at the same target group and the
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same objective. Cleatly, the stricter mandate is found to be more effective than the soft mandate.
Accordingly, more understanding of the reasons behind the lack of effect of the soft mandate is
needed. In addition, the use of monitoring tools and incentive structure for the implementation might

be required.

Furthermore, the understanding of the sources of heterogeneity in treatment effects by subgroups
allows policymakers to consider under which conditions a treatment is more likely to be effective and
which conditions require tailored orientation and promotion activities and incentives to be effective.
For instance, findings show that more emphasis on the implementation is required with regard to
CDM Programs and integrated care models where patients are co-managed by different types of
physicians, different types of specialties, or different types of seniority as well. The effect of interaction
with different physicians should be considered when planning monitoring and incentivizing tools to
support the implementation of similar laws. Similarly, the design of an effective incentive structure in
districts with high GP density could lead to homogeneity in the treatment effect between districts with

low and high GP density.

The main strengths in this chapter are as follows. First, the fact that the analysis includes two different
types of mandate, albeit with the same aim and target groups. The analysis offers evidence on the
effectiveness of different degrees of mandate as it showed that regulations relying on increasing the
demand for generic drugs through information provision are insufficient. In contrast, directly
regulating the prescription choices of doctors is effective. Second, the analysis provides insights on
the short-, medium-, and long-term effects of the two laws through the RDiT, the canonical and the
dynamic DiD model. The limitations in this analysis include the limited generalization as the settings

tackled a specific CKD program, and results might not be extended to acute conditions and cases
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where specialists solely manage patients. Furthermore, the analysis does not distinguish between

primary and secondary Naive patients.
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8. ANNEX

8.1.THE CANONICAL DID MODEL

)
VARIABLES Full Model 2012 Whole Duration
1.rchange 2012 0.190++*
(0.0233)
1.Naive -0.0208**
(0.00905)
1.rchange_2012#1.Naive 0.0159%**
(0.00613)
1.gp_pop_supramed 7.91e-05
(0.00322)
1.gp_switch 0.0171%+*
(0.00361)
1.gp_female 0.00335
(0.00676)
2.gp_group_ -0.00278
(0.00829)
gp_age 0.000890**
(0.000453)
lo.female -
c.age#Hc.age 5.91e-05%*
(2.46¢-05)
age -0.00411
(0.00517)
1.sum_chatlson 0.0405%**
(0.00361)
2.sum_charlson 0.0419%kx
(0.00411)
3.sum_charlson 0.0319***
(0.00488)
4.sum__charlson 0.0342***
(0.00597)
5.sum_charlson 0.0253***
(0.00756)
6.sum_charlson 0.00592
(0.00996)
7.sum_charlson -0.0109
(0.0144)
8.sum_charlson -0.0258
(0.0229)
9.sum_charlson -0.0445
(0.0504)
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10.sum_charlson
11.sum_chatlson
5851.ckd_stage_v2
5852.ckd_stage_v2
5853.ckd_stage_v2
5854.ckd_stage_v2
5855.ckd_stage_v2
58506.ckd_stage_v2
5859.ckd_stage_v2
perc_copayment_aft
copay_L1
3.n_quarters
4.n_quarters
5.n_quarters
6.n_quarters
7.n_quarters
8.n_quarters
9.n_quarters
10.n_quarters
11.n_quarters
12.n_quarters
13.n_quarters
14.n_quarters
15.n_quarters

16.n_quarters

-0.0624
(0.0969)
0.175%5x
(0.0514)
0.0198#%*
(0.00707)
0.0120%%+
(0.00427)
0.0155%%*
(0.00391)
0.01 545
(0.00525)
0.0126
(0.00793)
-0.00198
(0.00693)
0.0189*
(0.00446)
-0.00789%
(9.99¢-05)
~0.00191%%*
(8.84¢-05)
0.0315%kx
(0.00193)
0.0677%kx
(0.00222)
0.0660%%*
(0.00431)
0.0798#5x
(0.00438)
0.0978%kx
(0.00445)
0.107#%+
(0.00453)
0.0976%+x
(0.00773)
0,134+
(0.00782)
0,143+
(0.00791)
0,153+
(0.00797)
0,154+
(0.0113)
0.163%%*
(0.0114)
-0.0136
(0.0126)
0.00563
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(0.0126)

17.n_quarters -0.000987
(0.00923)
18.n_quarters -0.00148
(0.00919)
19.n_quarters -0.00382
(0.009106)
20.n_quarters -0.00439
(0.00908)
21.n_quarters -0.0138%*
(0.00584)
22.n_quarters -0.0150#¢*
(0.00579)
23.n_quarters -0.0199k*
(0.00573)
24.n_quarters -0.0185%#*
(0.00567)
25.n_quarters -0.0267%#*
(0.00323)
26.n_quarters -0.0105%¢*
(0.00304)
27.n_quarters -0.00964*+*
(0.00270)
280.n_quarters -
29.n_quarters -0.00228
(0.00344)
30.n_quarters -0.00374
(0.00327)
31.n_quarters -0.00516*
(0.00295)
320.n_quarters -
28.n_quarters
Constant 0.289
(0.300)
Observations 805,621
R-squared 0.052
Number of prog_paz 42,447
Patients FE YES

Robust standard errors in parentheses
* p<0.01, ** p<0.05, * p<0.1
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8.2.THE DYNAMIC DID MODEL

VARIABLES Base: Q2
3.n_quarters 0.0322s%k%
(0.00197)
4.n_quarters 0.0674%**
(0.00228)
5.n_quarters 0.0610%k*
(0.004506)
6.n_quarters 0.0759%x%
(0.00463)
7.n_quarters 0.0921 %%
(0.00472)
8.n_quarters 0,104
(0.00479)
9.n_quarters 0.0891 %k
(0.00828)
10.n_quarters 0.125%**
(0.00837)
11.n_quarters 0.134%%%
(0.00844)
12.n_quarters 0.143%*x
(0.00850)
13.n_quarters 0.140%k
(0.0122)
14.n_quarters 0.148%**
(0.0122)
15.n_quarters 0.166%+*
(0.0122)
16.n_quarters 0.183%*x
(0.0123)
17.n_quarters 0.172%%*
(0.0160)
18.n_quarters 0.172%%*
(0.0160)
19.n_quarters 0.168%**
(0.0160)
20.n_quarters 0.168%**
(0.0161)
21.n_quarters 0.154%**
(0.0198)
22.n_quarters (.153%**
(0.0198)
23.n_quarters 0.147%%*
(0.0198)
24.n_quarters 0.146%
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25.n_quarters

26.n_quarters

27.n_quarters

28.n_quarters

29.n_quarters

30.n_quarters

31.n_quarters

32.n_quarters

1.med_taking3
2.n_quarters#1.med_taking3
3.n_quarters#1.med_taking3
4.n_quarters#1.med_taking3
5.n_quarters#1.med_taking3
6.n_quarters#1.med_taking3
7.n_quarters#1.med_taking3
8.n_quarters#1.med_taking3
9.n_quarters#1.med_taking3
10.n_quarters#1.med_taking3
11.n_quarters#1.med_taking3
12.n_quarters#1.med_taking3
13.n_quarters#1.med_taking3
14.n_quarters#1.med_taking3
15.0n_quarters#1.med_taking3

16.n_quarters#1.med_taking3

(0.0198)
0.137%%+
(0.0236)
0.152%%+
(0.0235)
0.155%%*
(0.0235)
0.164%5x
(0.0236)
0.159%%x
(0.0273)
0.1545x
(0.0273)
0.155%%*
(0.0273)
0.160%%*
(0.0273)
-0.0323%*
(0.0138)

-0.00561
(0.00945)
0.00882
(0.0102)
0.0138
(0.0106)
0.00369
(0.0108)
0.0178
(0.0111)
0.00294
(0.0111)
0.00789
(0.0113)
0.0101
(0.0114)
0.0163
(0.0115)
0.0164
(0.0116)
0.0149
(0.0117)
0.0204*
(0.0119)
0.0152
(0.0120)
0.0260%*
(0.0125)
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17.n_quarters#1.med_taking3
18.n_quarters#1.med_taking3
19.n_quarters#1.med_taking3
20.n_quarters#1.med_taking3
21.n_quarters#1.med_taking3
22.n_quarters#1.med_taking3
23.n_quarters#1.med_taking3
24.n_quarters#1.med_taking3
25.n_quarters#1.med_taking3
26.n_quarters#1.med_taking3
27.n_quarters#1.med_taking3
28.n_quarters#1.med_taking3
29.n_quarters#1.med_taking3
30.n_quarters#1.med_taking3
31.n_quarters#1.med_taking3
32.n_quarters#1.med_taking3
1.gp_pop_supramed
1.gp_switch

1.gp_female

2.gp_group_

gp_age

lo.female

c.agetfc.age

o.age

1.sum_chatlson

0.0255%*
(0.0127)
0.0223*
(0.0129)
0.0319%*
(0.0131)
0.0312%+
(0.0134)
0.0332%*
(0.0136)
0.0315%*
(0.0138)
0.0379%kx
(0.0139)
0.0481 %k
(0.0140)
0.0289%*
(0.0142)
0.0387#%*
(0.0145)
0.0243*
(0.0145)
0.0273*
(0.0147)
0.0222
(0.0150)
0.0409%5
(0.0151)
0.0286*
(0.0151)
0.0261*
(0.0156)
7.47¢-05
(0.00322)
0.0172%%+
(0.00361)
0.00342
(0.00676)
-0.00282
(0.00829)
0.000873*
(0.000453)

5.97¢-05%*
(2.47¢-05)

0.0406%+*
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2.sum_chatlson
3.sum_charlson
4.sum_charlson
5.sum_charlson
6.sum_charlson
7.sum_charlson
8.sum_charlson
9.sum_charlson
10.sum_charlson
11.sum_chatlson
5851.ckd_stage_v2
5852.ckd_stage_v2
5853.ckd_stage_v2
5854.ckd_stage_v2
5855.ckd_stage_v2
58506.ckd_stage_v2
5859.ckd_stage_v2
perc_copayment_aft
copay_L1
2.n_quarters
2.n_quarters#1.med_taking3
Constant
Obsetvations

R-squared
Number of prog_paz

(0.00361)
0.0419%kx
(0.00411)
0.0320%5x
(0.00488)
0.0342%5x
(0.00597)
0.0255%%*
(0.00756)
0.00615
(0.00996)
-0.0106
(0.0145)
-0.0255
(0.0229)
-0.0438
(0.0504)
0.0622
(0.0968)
0.1707%x
(0.0507)
0.0198#%*
(0.00707)
0.0119%kx
(0.00427)
0.0155%%*
(0.00391)
0.0155%%*
(0.00525)
0.0127
(0.00793)
-0.00193
(0.00693)
0.0189%*
(0.00446)
-0.00789%
(9.99¢-05)
~0.00191%%*
(8.84¢-05)

-0.0224
(0.145)

805,621
0.052
42,447
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Patients FE YES

Robust standard errors in parentheses
¥ p<0.01, ** p<0.05, * p<0.1
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8.3.HETEROGENEITY IN THE TREATMENT EFFECT OF THE CANONICAL

MODEL
) ) ) @ ) ©
VARIABLES Low income Low income Low GP High GP No Yes
=0 =1 density density Specialist Specialist
1.rchange_2012 0.0941+** 0.174%* 0.185%** 0.136*** 0.333%¢* 0.144%¢*
(0.0459) (0.0435) (0.0394) (0.0385) (0.0800) (0.0312)
1.med_taking3 0.00386 -0.0126 -0.0181 -0.0272%* -0.00472 -0.0206**
(0.0155) (0.0106) (0.0134) (0.0126) (0.0211) (0.0101)
1.rchange_2012#1.med_takin ~ 0.0217** 0.0129* 0.0254*** 0.0102 8.80e-06 0.0192%**
o3
(0.0110) (0.007206) (0.00863) (0.00861) (0.0128) (0.00699)
1.gp_switch 0.0109* 0.0147+** 0.0161*** 0.0142%** 0.0141+** 0.0161***
(0.00593) (0.00491) (0.00558) (0.00479) (0.00720) (0.00411)
1.gp_female 0.0109 0.0205%* 0.0218* 0.00209 0.0203 0.00214
(0.0124) (0.00925) (0.0115) (0.009406) (0.0158) (0.00762)
2.gp_group_ -0.0146 0.00251 0.0115 0.0160 -0.00917
(0.0153) (0.0107) (0.0124) (0.0190) (0.00910)
gp_age -5.14¢-05 0.00162%** 0.00173** 0.000670 0.000636 0.000446
(0.000865) (0.000567) (0.000807) (0.000604) (0.00110) (0.000502)
3.n_quarters 0.0290%** 0.0343%** 0.0288*** 0.0274*** 0.0312%**
(0.00322) (0.00304) (0.00249) (0.00258) (0.00307)
4.n_quarters 0.0580*** 0.0681*** 0.0660%** 0.0654%* 0.0654%*
(0.00359) (0.00349) (0.00288) (0.00311) (0.00345)
5.n_quarters 0.0481*** 0.0637*** 0.0594*** 0.0710%** 0.0634%*
(0.00758) (0.00671) (0.00632) (0.0115) (0.00565)
6.n_quarters 0.0623%** 0.0754*** 0.0749%* 0.0869*** 0.0737*%*
(0.00763) (0.00679) (0.00641) (0.0116) (0.00572)
7.n_quarters 0.0749%** 0.0941*** 0.0918*** 0.107+** 0.0887***
(0.00773) (0.00689) (0.00652) (0.0117) (0.00582)
8.n_quarters 0.0835%** 0.105%** 0.100%** 0.118*** 0.0974***
(0.00782) (0.00698) (0.00660) (0.0118) (0.00588)
9.n_quarters 0.0692%** 0.0932%** 0.0871*** 0.119%** 0.0845%**
(0.0139) (0.0120) (0.0116) (0.0226) (0.00964)
10.n_quarters 0.0995%** 0.0740%** 0.134%* 0.119%** 0.161*** 0.1106%**
(0.0140) (0.0229) (0.0121) (0.0117) (0.0227) (0.00973)
11.n_quarters 0.102%** 0.104** 0.139%** 0.137%#** 0.173%** 0.122%%*
(0.0141) (0.0250) (0.0122) (0.0118) (0.0228) (0.00980)
12.n_quarters 0.104** 0.106%** 0.147+%* 0.142%%* 0.182%** 0.132%%*
(0.0142) (0.0251) (0.0123) (0.0118) (0.0229) (0.009806)
13.n_quarters 0.0972%** 0.112%%* 0.140%** 0.136*** 0.188*** 0.137%#**
(0.0206) (0.0261) (0.0176) (0.0171) (0.0339) (0.0140)
14.n_quarters 0.105%** 0.119%** 0.153%** 0.147+%* 0.206%** 0.137%#**
(0.0206) (0.0261) (0.0176) (0.0171) (0.0339) (0.0140)
15.n_quarters 0.0217 -0.0417 -0.0174 0.0242 -0.112%* 0.00599
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16.n_quarters
17.n_quarters
18.n_quarters
19.n_quarters
20.n_quarters
21.n_quarters
22.n_quarters
23.n_quarters
24.n_quarters
25.n_quarters
26.n_quarters
27.n_quarters
28.n_quarters
29.n_quarters
30.n_quarters
31.n_quarters
320.n_quarters
lo.female
c.agetfc.age
o.age
1.sum_chatlson
2.sum_chatlson
3.sum_chatlson

4.sum_charlson

(0.0266)
0.0359
(0.0265)
0.0197
(0.0204)
0.0213
(0.0205)
0.0204
(0.0204)
0.0168
(0.0203)
-0.00295
(0.0145)
-0.000591
(0.0146)
-0.00933
(0.0146)
-0.00486
(0.0146)
0.0225%
(0.00961)
-0.00331
(0.00955)
-0.00695
(0.00936)
0.00443
(0.00912)
0.00274
(0.00651)
0.00507
(0.00617)
-0.00236
(0.00572)

7.73e-05*
(4.31¢-05)

0.023 1%+
(0.00555)
0.0345%5x
(0.00624)
0.0202%%*
(0.00765)
0.0206**

(0.00932)

(0.0285)
-0.0197
(0.0285)
-0.0170
(0.0215)
-0.0188
(0.0215)
0.0232
(0.0216)
-0.0233
(0.0215)
-0.0245*
(0.0147)
-0.0285*
(0.0147)
-0.0315%*
(0.0147)
0.0321%*
(0.0147)
£0.0322%5+
(0.00830)
0.0174%
(0.00824)
0.0151%
(0.00819)
-0.00689
(0.00808)
-0.00425
(0.00400)
-0.00682*
(0.00381)
-0.00731%+
(0.00344)

-2.09¢-05
(4.43¢-05)

0.0338#5x
(0.00653)
0.0207#%*
(0.00734)
0.0265%%*
(0.00836)
0.0260%%*
(0.00984)

(0.0228)
0.00296
(0.0228)
-0.00579
(0.0175)
-0.00394
(0.0175)
-0.00474
(0.0176)
-0.00585
(0.0175)
0.0171
(0.0124)
-0.0180
(0.0124)
-0.0245%*
(0.0124)
-0.0213*
(0.0124)
0,031 3%+
(0.00781)
-0.0101
(0.00775)
-0.00691
(0.00764)
0.00359
(0.00747)
0.00295
(0.00500)
0.00471
(0.00472)
-0.00545
(0.00423)

5.15¢-05
(3.58¢-05)

0.042455
(0.00525)
0.0358#%*
(0.00602)
0.0288 %+
(0.00714)
0.0276%%*
(0.00864)

(0.0223)
0.0415%
(0.0223)
0.0283*
(0.0171)
0.0248
(0.0171)
0.0209
(0.0171)
0.0212
(0.0170)
0.00436
(0.0120)
0.00246
(0.0120)
-0.00148
(0.0120)
-0.00200
(0.0120)
0.0152%
(0.00753)
-0.00397
(0.00747)
-0.00455
(0.00740)
0.00397
(0.00727)
-0.00723
(0.00473)
0.0117%%+
(0.00450)
-0.00565
(0.00410)

6.75¢-05*
(3.48¢-05)

0.0404#5
(0.00487)
0.0464#5
(0.00553)
0.0355%%*
(0.00664)
0.0412%%+
(0.00825)

(0.0474)
-0.0830%
(0.0474)
-0.0800%*
(0.0368)
-0.0662*
(0.0368)
-0.0655*
(0.0366)
-0.0554
(0.0366)
-0.0553%*
(0.0265)
-0.0546%*
(0.0263)
0.0551%
(0.0264)
0.0591%
(0.0262)
~0.0541 %5+
(0.0175)
0,048 15+
(0.0172)
-0.0423%*
(0.0171)
-0.0422%+
(0.0167)
0,031 2%+
(0.0119)
-0.0403%5x
(0.0118)
0.0272%5
(0.0105)

-3.31e-05
(6.82¢-05)

0.0452%5x
(0.00659)
0.0483%5*
(0.00789)
0.0308#%*
(0.00998)
0.0394#5*
(0.0135)

(0.0181)
0.0229
(0.0181)
0.0139
(0.0138)
0.0104
(0.0138)
0.00732
(0.0138)
0.00635
(0.0138)
-0.00601
(0.00966)
-0.00795
(0.00967)
-0.0136
(0.00968)
0.0112
(0.00963)
-0.0229%%*
(0.00592)
-0.00606
(0.00588)
-0.00556
(0.00580)
0.00462
(0.00570)
-0.000555
(0.00357)
-0.00166
(0.00339)
-0.00417
(0.00307)

4.88¢-05*
(2.86e-05)

0.0361 %+
(0.00433)
0.0361 %
(0.00484)
0.0310%kx
(0.00567)
0.0313%kx
(0.00679)
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5.sum_charlson
6.sum_charlson
7.sum_charlson
8.sum_charlson
9.sum_charlson
10.sum_charlson
11.sum_chatlson
5851.ckd_stage_v2
5852.ckd_stage_v2
5853.ckd_stage_v2
5854.ckd_stage_v2
5855.ckd_stage_v2
58506.ckd_stage_v2
5859.ckd_stage_v2
perc_copayment_aft
copay_L1
20.gp_group_

Constant

Observations
R-squared

Number of prog_paz
Patients FE

0.0236*
(0.0123)
-0.000358
(0.0164)
-0.0375
(0.0246)
0.0714*
(0.0379)
0.141
(0.0879)
0.0391
(0.100)
02205+
(0.0244)
0.0286**
(0.0119)
0.0166**
(0.00687)
0.0246%%*
(0.00631)
0.0194%x
(0.00825)
0.0277%*
(0.0116)
-0.00226
(0.00994)
0.0157%*
(0.00704)
-0.00639%*
(0.000154)
-0.00105%*
(0.000136)

-0.0333
(0.244)

301,923
0.030
26,618
YES

0.00984
(0.0119)
-0.0146
(0.0150)
-0.0145
(0.0203)
0.0262
(0.0328)
-0.0675
(0.0736)
-0.143
(0.127)
-0.0234
(0.0349)
0.0175%
(0.0101)
0.00416
(0.00636)
0.00871
(0.00589)
0.00827
(0.00753)
-0.0160
(0.0117)
0.00289
(0.0115)
0.0100
(0.00684)
-0.00856+**
(0.000153)
-0.0021 7%
(0.000131)

0.493*
(0.273)

314,446
0.043
25,909
YES

0.0257%*
(0.0108)
0.0183
(0.0144)
-0.00558
(0.0210)
-0.000950
(0.0326)
-0.0201
(0.0863)
-0.0399
(0.102)

0.0157
(0.0101)
0.0143%*
(0.00622)
0.0100%
(0.00583)
0.00450
(0.00750)
0.0126
(0.0115)
-0.00691
(0.00993)
0.0115%
(0.00633)
-0.0081 0%
(0.000146)
-0.00175%*
(0.000129)

-0.0448
(0.212)

372,696
0.051
25,094
YES

0.0209%%*
(0.0107)
-0.00365
(0.0141)
-0.00797
(0.0206)
-0.0284
(0.0337)
-0.0590
(0.0558)
-0.0918
(0.187)
0.188#5x
(0.0587)
0.0231%*
(0.00951)
0.0136**
(0.00579)
0.0192%%+
(0.00523)
0.0236%%*
(0.00724)
0.00907
(0.0109)
-0.00276
(0.00976)
0.02245
(0.00612)
-0.00748%5
(0.000134)
~0.00191%%*
(0.000120)

-0.0588
(0.205)

432,925
0.049
28,811
YES

-0.00986
(0.0220)
0.00211
(0.0334)
0.101
(0.0694)
0.127
(0.101)
-0.0897
(0.134)
0,480
(0.0470)

0.0177
(0.0149)
0.0115
(0.00864)
0.0114
(0.00852)
0.0121
(0.0137)
-0.00419
(0.0273)
-0.0664+++
(0.0251)
0.00147
(0.00957)
~0.00752#%*
(0.000196)
-0.00122%%
(0.000175)

0.488
(0.441)

204,979
0.059
23,003
YES

0.0201 %%+
(0.00838)
0.00646
(0.0108)
-0.00482
(0.0151)
-0.0183
(0.0235)
-0.0379
(0.0515)
0.000473
(0.0926)
0.197#%+
(0.0527)
0.0169%*
(0.00805)
0.0150%%*
(0.00490)
0.01845x
(0.00441)
0.0159%%*
(0.00573)
0.0161*
(0.00836)
0.00167
(0.00735)
0.0178%kx
(0.00510)
-0.00776%*
(0.000115)
~0.00197#%*
(0.000101)

0.108
(0.163)

600,642
0.041
34,899
YES

Robust standard errors in parentheses
* p<0.01, ** p<0.05, * p<0.1
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8.4.MARKET SHARE OF GENERIC AND BRANDED MEDICATIONS BY CHRONIC

CONDITIONS (2009-2016)

Year 2009

Chronic Conditions
Type of Drug  Cardiovascular Diabetes Hyperlipidemia ~ Hypertension Total
Branded 45 (56.25%) 115 (77.70%) 124 (56.36%) 364 (47.83%) 648 (53.60%)
Genetic 35 (43.75%) 33 (22.30%) 96 (43.64%) 397 (52.17%) 561 (46.40)
Total 80 (100.00%0) 148 (100.00%) 220 (100.00%) 761 (100.00%) 1209 (100.00%)
Year 2010
Type of Drug  Cardiovascular Diabetes Hyperlipidemia ~ Hypertension Total
Branded 43 (54.43%) 123 (70.29%) 120 (53.57%) 377 (44.99%) 663 (50.38%)
Generic 36 (45.57%) 52 (29.71%) 104 (46.43%) 461 (55.01%) 653 (49.62%)
Total 79 (100.00%0) 175 (100.00%) 224 (100.00%) 838 (100.00%) 1316 (100.00%)
Year 2011
Type of Drug  Cardiovascular Diabetes Hyperlipidemia ~ Hypertension Total
Branded 39 (54.17%) 120 (60.61%) 124 (53.45%) 398 (44.57%) 681 (48.82%)
Genetic 33 (45.83%) 78 (39.39%) 108 (46.55%) 495 (55.43%) 714 (51.18%)
Total 72 (100.00%0) 198 (100.00%) 232 (100.00%) 893 (100.00%) 1395 (100.00%)
Year 2012
Type of Drug  Cardiovascular Diabetes Hyperlipidemia ~ Hypertension Total
Branded 38 (54.29%) 117 (54.93%) 147 (47.73%) 395 (44.13%) 697 (46.90%)
Generic 32 (45.71%) 96 (45.07%) 161 (52.27%) 500 (55.87%) 789 (53.10%)
Total 70 (100.00%0) 213 (100.00%) 308 (100.00%) 895 (100.00%) 1486 (100.00%)
Year 2013
Type of Drug  Cardiovascular Diabetes Hyperlipidemia ~ Hypertension Total
Branded 37 (52.86%) 116 (51.56%) 146 (45.06%) 396 (44.39%) 695 (46.00%)
Generic 33 (47.14%) 109 (48.44%) 178 (54.94%) 496 (55.61%) 816 (54.00%0)
Total 70 (100.00%0) 225 (100.00%) 324 (100.00%) 892 (100.00%) 1511 (100.00%)
Year 2014
Type of Drug  Cardiovascular Diabetes Hyperlipidemia ~ Hypertension Total
Branded 38 (54.29%) 120 (51.06%) 145 (44.21%) 411 (45.62%) 714 (46.54%)
Genetic 32 (45.71%) 115 (48.94%) 183 (55.79%) 490 (54.38%) 820 (53.406)
Total 70 (100.00%0) 235 (100.00%) 328 (100.00%) 901 (100.00%) 1534 (100.00%)
Year 2015
Type of Drug  Cardiovascular Diabetes Hyperlipidemia ~ Hypertension Total
Branded 38 (55.07%) 127 (51.00%) 141 (44.76%) 444 (47.49%) 750 (47.83%)
Generic 31 (44.93%) 122 (49.00%) 174 (55.24%) 491 (52.51%) 818 (52.17%)
Total 69 (100.00%0) 249 (100.00%) 315 (100.00%) 935 (100.00%) 1568 (100.00%)
Year 2016
Type of Drug  Cardiovascular Diabetes Hyperlipidemia ~ Hypertension Total
Branded 41 (57.75%) 134 (49.81%) 138 (42.86%) 472 (48.61%) 785 (48.07%)
Generic 30 (42.25%) 135 (50.19%) 184 (57.14%) 499 (51.39%) 848 (51.93%)
Total 71 (100.00%0) 269 (100.00%) 322 (100.00%) 971 (100.00%) 1633 (100.00%)
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8.5.DISTRIBUTION OF NAIVE AND NON-NAIVE PATIENTS PER QUARTER

Started with no medication, 1 indicates quarter medication was first taken

0 1 Total
n_quarters Frequency (%) Frequency (%) Frequency (%)
2 8,488 (80%) 2,060 (20%) 10,548 (100%)
3 7,656 (90.2%) 832 (9.8%) 8,488 (100%)
4 6,906 (90.2%) 750 (9.8%) 7,656 (100%)
5 6,174 (89%) 732 (11%) 6,906 (100%)
6 5,641 (91.4%) 533 (8.6%) 6,174 (100%)
7 5,209 (92.3%) 432 (7.7%) 5,641 (100%)
8 4,643 (89%) 566 (11%) 5,209 (100%)
9 4,048 (87%) 595 (13%) 4,643 (100%)
10 3,537 (88%) 499 (12%) 4,036 (100%)
11 3,137 (89%) 376 (11%) 3,513 (100%)
12 2,712 (87%) 402 (13%) 3,114 (100%)
13 2,301 (86%) 390 (14%) 2,691 (100%0)
14 1,947 (86%) 323 (14%) 2,270 (100%)
15 1,674 (87%) 254 (13%) 1,928 (100%)
16 1,367 (82%) 290 (18%) 1,657 (100%)
17 1,108 (82%) 242 (18%) 1,350 (100%)
18 880 (81%) 207 (19%) 1,087 (100%)
19 691 (80%) 172 (20%) 863 (100%)
20 535 (79%) 138 (21%) 673 (100%)
21 473 (90.4%) 50 (9.6%) 523 (100%)
22 404 (90%) 47 (10%) 451 (100%)
23 371 (93.9%) 24 (6.1%) 395 (100%)
24 335 (91%) 33 (9%) 368 (100%)
25 302 (91.8%) 27 (8.2%) 329 (100%)
26 270 (92.2%) 23 (7.8%) 293 (100%)
27 253 (95.1%) 13 (4.9%) 266 (100%0)
28 235 (95.1%) 12 (4.9%) 247 (100%)
29 205 (88%) 29 (12%) 234 (100%)
30 188 (92.2%) 16 (7.8%) 204 (100%)
31 173 (92.5%) 14 (7.5%) 187 (100%)
32 160 (94.1%) 10 (5.9%) 170 (100%)
Total 72,023 (88%) 10,091 (12%) 82,114 (100%)
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CHAPTER SIX: CONCLUSIONS

This thesis primarily attempted to investigate the determinants of the (non-)compliance with different
regulatory tools in light of the multi-principal agent relationship between the three economic players
of healthcare service providers (professionals), regulators (funders), and users (patients). In addition,
insights on the different institutional, economic, and regulatory settings, which govern the multi-
principal agent relationship in healthcare in different countries, were provided. Furthermore, a
conceptual framework of the possible (non-)compliance by service providers (physicians) to different
regulatory tools issued by the service regulator or funder was provided and tested empirically. The

main conclusions of the thesis are as follows:

1. MAIN CONCLUSIONS

In a Multi-Principal Agent Setting, the Utilization of Financial Incentives to Align the Objectives of

Service Providers and the Regulator/Funder is Important but Not the Only Solution

As shown in Chapter 2, different health systems employ different financial incentives in the form of
provider payment mechanisms to achieve their own policy objectives. Each health system has unique
financial incentive features that fit its policy agenda. Such heterogeneity does not provide a one-size-
fits-all model of financial incentives to optimize the multi-principal agent relationship. Furthermore,
with the current trend on regulated and mature health systems to shift focus onto population health
management models, regulators and funders often provide financial incentives to providers to increase
services and improve health outcomes through preventive and primary care and limit or economize
financial incentives to optimize the costly and specialized health services in secondary and tertiary

care. Although some studies showed that the role of financial incentives in a multi-principal agent
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setting is weak or without effects, the general consensus is that financial incentives are important and

can influence the service providers’ clinical choices.

Nevertheless, financial incentives suffer from different problems related to moral hazards and
ethicality in managing the relationship between providers and patients. For instance, some financial
incentives to providers easily become too strong to the extent that they lead to inappropriate care and
to opportunistic behavior. Provider’s cost-sharing mechanisms can indeed lead to fewer health
services provided and cream-skimming of patients, while other financial incentives can lead to service
accessibility issues for the patients. In such cases, financial incentives might have large adverse effects
and backfire on the regulators’ objectives to improve the population's health outcomes. To this end,
the utilization of financial incentives in a multi-principal agent setting is important but cannot be the

only policy tool to regulate the multi-principal agent relationship.

Soft Law and Clinical Practice Guidelines are Important Tools to Mitigate the Problems of the Multi-

Principal Agent Setting in Health Markets

Soft law tools such as clinical practice guidelines can indeed offer service regulators or funders a
complementary or substitutive role to financial incentives. The evidence-based principle of the clinical
practice guidelines decreases the information asymmetry gap between the service providers and the
regulators or funders. Therefore, they mitigate the classic multi-principal agent problems of
information asymmetry and moral hazard. By doing so, they provide avenues for a greater alignment

of the objectives of the regulators and the agents.

Furthermore, the non-binding nature of soft law tools such as clinical practice guidelines is beneficial
as they preserve to a significant extent the professional autonomy of the agents (service providers),

which is an important component of the medical practice. The non-binding nature also provides
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ground to providers for flexible clinical decision-making, especially when faced with complex medical

conditions that cannot be treated ex-anfe even by carefully designed guidelines.

Soft Law Tools (Clinical Practice Guidelines) are Complex and Heterogeneous

Although soft law tools (clinical practice guidelines) in healthcare are important in a multi-principal
agent setting, similar to financial incentives, they face several challenges. These challenges relate to the
heterogeneous nature of their development process. For instance, as shown in Chapter 2, there are
different models for developing clinical practice guidelines. On the one hand, in some countries,
guidelines are developed centrally, such as the case in the UK. On the other hand, in other countries,
the development of guidelines is decentralized and carried out by several agencies or institutions.
Moreover, the heterogeneity in clinical practice guidelines extends to their scope; while local or
regional health authorities issue some guidelines, others are issued by national or federal authorities.
Chapter 4 showed that compliance with regional and international soft law tools could vary
significantly in relation to specific economic characteristics of the regulatory settings and market
conditions. Additionally, the scientific evidence that inspires the drafting of clinical practice guidelines
can stem from local, national, or international research. Overall, therefore, adaptation to the local
context and to the local healthcare delivery model is paramount for compliance, as shown in Chapter
4 with the adaptation of the international KDIGO guidelines into a regional version in Emilia-

Romagna.

Furthermore, the heterogeneous nature of soft law tools or clinical practice guidelines extends to the
(non-)compliance of service providers. Several factors have been associated with non-compliance with
clinical practice guidelines. Chapter 2 showed that there are individual, organizational, and professional

factors that may hinder compliance. For instance, at the individual level, the age of providers or
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physicians is among the factors that negatively affect compliance with CPGs. On the organizational
level, the lack of trust, inappropriate governance, conflicts of interest, and lack of coordination and
awareness are associated with non-compliance. Finally, at the professional level, the lack of
unambiguous scientific evidence and the competition between different professional specialties - each

with its specific cultural identity — are among the drivers of non-compliance.

Soft Law Tools and Clinical Practice Guidelines Work but Under Conditions

Findings from Chapter 4 suggest that soft law tools are effective. Indeed, the clinical practice
guidelines aiming at organizing the enrollment of patients into the PIRP program were found to be
partially complied with by the specialists. However, some factors such as intra-professional
competition between GPs were found to negatively affect compliance with the PIRP guidelines.
Where the economic arrangements between the regulator and the GPs in Emilia-Romagna provide
GPs with the incentive to maximize the number of their affiliated patients, GPs might end up
inappropriately referring their patients to an advanced level of care. Such a referral, which keeps
patients co-managed by GPs and specialists, can be some form of quality signaling by GPs to satisfy
their patients. In contrast, no evidence for the effect of inter-professional competition between
specialists (nephrologists, cardiologists, and endocrinologists) was found to negatively affect
compliance with the PIRP guidelines. Such contrasting findings suggest that different monitoring

devices, training, and communication may play a role in the (non-)compliance with clinical guidelines.

Different Degrees of Mandate have Different Effects on Providers’ Compliance

Chapter 5 studies two different degrees of mandate aiming to promote the prescription of generic
medications. The two laws have different degrees of mandate. Results have shown that the stronger

the mandate, the stronger the effect on the prescribing behavior of the agents or the service providers.
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On the one hand, a softer mandate in which prescribers were required to inform their patients about
the availability of generic medications did not have a significant effect on the average percentage of
generic medications prescribed by individual GPs. On the other hand, a stricter mandate, which
requires prescribers to opt for generic medications for newly diagnosed chronic patients, had a
significant effect on the average percentage and on the probability of prescribing generic medications
by GPs. The contrast in the monitoring and documentation tools of the GPs’ prescribing behavior

could be the driver behind such differences in compliance with different mandates.

Nevertheless, some supply-side factors played a role in the compliance with the tougher mandate.
Intra-professional competition between GPs was found to negatively affect compliance — a result that
is similar to the findings of Chapter 4. GPs operating in more competitive settings complied less with
the mandate to prescribe generic medications; a potential explanation is that branded medications,
which are widely perceived superior to generic alternatives, are prescribed by GPs to satisfy their
patients. Furthermore, Chapter 5 provides findings that confirm that patients who are co-managed by
GPs and hospital specialists are more likely to receive more generics. This result confirms that hospital
specialists possess a greater influence on the patients and that such influence affects the GPs’

prescribing behavior as well.

2. LIMITATIONS

In this subsection, the limitations of the thesis are addressed by the chapter content. Chapter 2
provided a comparative analysis of the economic and regulatory arrangements governing the multi-
principal agent relationships in five different health systems. Although the comparison between the
economic arrangements of the provider payment mechanisms and the development of the clinical

practice guidelines between the five countries of choice are thematic and consistent, the comparative
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analysis between the statuses of (non-)compliance with the guidelines is not fully inconsistent. This
inconsistency reflects the heterogeneous nature of the clinical practice guidelines research in general,
where thematic comparative research on specific guidelines (sorted by medical specialty, management
programs, or specific medication) is lacking — to the best of the author’s knowledge. For instance,
Chapter 2 did not provide a consistent and thematic comparative analysis of the (non-)compliance

with Chronic Kidney Disease programs in the five countries due to the lack of literature.

Furthermore, in Chapter 4, although the results point to important insights on specialists’ and GPs’
referral and enrollment behavior of patients by deploying two categories of inappropriateness, the
study design could not capture a specific CKD stage (stage 3b), which qualifies patients for enrollment
in the PIRP program according to KDIGO and PIRP guidelines. In addition, in both Chapters 4 and
5, upcoding and downcoding practices, if present, are not accounted for in the econometric analysis
and cannot be discerned using the available data. Finally, the scope of the thesis focuses on regulated
and mature health systems. Therefore, findings, especially from the empirical analysis, should be
extrapolated to less or unregulated markets with caution due to the different institutional, financial,

and regulatory settings.

3. FUTURE RESEARCH

The intersection between applied health economics and law and economics as applied to the analysis
of the implementation of soft laws and different degrees of mandate in healthcare systems provides
avenues for future research. Further research to better understand the effectiveness of soft law tools
and different degrees of mandate in the multi-principal agent settings and the (non-)compliance with
the professional guidelines can entail several comparative empirical analyses. First, an expansion of

the body of the literature in terms of vertical comparative analysis of (non-)compliance with local or

203



regional, national, and international clinical practice guidelines. Such an analysis can add to our
understanding of the service providers’ attitudes towards regional or national guidelines with a
stronger degree of enforcement and professionally adopted guidelines with less degree of enforcement

but with more degree of professional peer pressure and professional identity.

Second, a cross-country or cross-system comparative empirical analysis between specific guidelines in
different countries or different health systems. Based on this thesis, a premise for future research is to
compare policies of promoting generic medications in several countries or several health systems.
Such research would require the availability of comparable data. Third, future research should address
a comparative empirical analysis of (non-)compliance with soft law tools and clinical practice

guidelines between regulated, less regulated, and unregulated health markets.

Fourth, in addition to the aforementioned comparative empirical studies, identifying new determinants
and reasons that led soft law tools and softer degrees of mandate to be (in)effective in the multi-
principal agent relationship is another avenue for future research. For instance, although in Chapter 5
of this thesis, the January 2012 law did not turn out to be effective, the reason behind this non-
compliance is not known nor investigated in Chapter 5 due to data limitations. Such an avenue for
future research would shed highlight on the source of the non-compliance, whether it is from the
physicians (the agents) or from the patients (the second principal). By doing so, this research can
advance our understanding of how soft law tools and different degrees of mandates could work and

how they should be designed.
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ENGLISH SUMMARY

Amid the persistent trend of rising health expenditure in developed economies, changing the
healthcare delivery models and optimizing clinical decisions are important points of action for service
regulators and funders to contain or mitigate this trend. Such a change is mostly induced by either
financial incentives or regulatory soft tools issued by the regulators and targeting professionals (service
providers) and patients. This creates a tripartite interaction between service regulators or funders,
professionals, and patients that manifests a multi-principal agent relationship, in which professionals

are agents to two principals: service regulators and patients.

This thesis is concerned with such a multi-principal agent relationship in healthcare and primarily
attempts to investigate the determinants of the (non-)compliance to soft law tools in light of this
tripartite relationship. In addition, the thesis provides insights into the different institutional,
economic, and regulatory settings, which govern the multi-principal agent relationship in healthcare
in different countries. Furthermore, the thesis provides and empirically tests a conceptual framework
of the possible determinants of (non-)compliance by professionals (physicians) to soft law tools issued

by the service regulator or funder.

The main findings of the thesis are first, in a multi-principal agent setting, the utilization of financial
incentives to align the objectives of professionals and the regulator/funder is important but not the
only solution. This finding is based on the heterogeneity in the financial incentives provided to
professionals in different health markets, which does not provide a one-size-fits-all model of financial
incentives to influence clinical decisions. Moreover, in some cases, financial incentives can become
too strong in a manner that produces unfavorable health outcomes. Second, soft law tools and clinical

practice guidelines (CPGs) are important tools to mitigate the problems of the multi-principal agent
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setting in health markets as they reduce information asymmetries while preserving the autonomy of
professionals. Third, soft law tools (CPGs) are complex and heterogeneous and so are the
determinants of (non-)compliance to them. Fourth, soft law tools and CPGs work but under
conditions. Factors such as intra-professional competition between service providers or practitioners
might lead to non-compliance to CPGs — if CPGs are likely to reduce the professional’s utility. Finally,
as tested empirically, different degrees of soft law mandate have different effects on providers’
compliance. Generally, the stronger the mandate, the stronger the compliance, however, even with a
strong mandate, drivers such as intra-professional competition and co-management of patients by

different professionals affected the (non-)compliance.
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DUTCH SUMMARY

Onder de aanhoudende trend van stijgende gezondheidsuitgaven in ontwikkelde economieén, zijn het
veranderen van de zorgverleningsmodellen en het optimaliseren van klinische beslissingen belangrijke
actiepunten voor regelgevers en financierders van diensten om deze trend te beperken of te
verminderen. Een dergelijke verandering wordt meestal veroorzaakt door financiéle prikkels of door
zachte rechtsinstrumenten (“soft-law”) die worden uitgevaardigd door regelgevers en die gericht zijn
op professionals (dienstverleners) en patiénten. Dit cre€ert een tripartiete interactie tussen regelgevers
of financierders van diensten, professionals en patiénten waardoor een meervoudige principaal-
agentrelatie ontstaat, waarin professionals agent zijn voor twee principalen: de regelgevers van diensten

en patiénten.

Dit proefschrift houdt zich bezig met een dergelijke meervoudige principaal-agentrelatie in de
gezondheidszorg en tracht in de eerste plaats de determinanten van het (niet-)naleven van zachte
rechtsinstrumenten te onderzoeken in het licht van deze tripartiete relatie. Daarnaast biedt het
proefschrift inzicht in de verschillende institutionele, economische en regelgevende instellingen die de
meervoudige principaal-agentrelatie in de gezondheidszorg beheersen in verschillende landen. Verder
biedt het proefschrift een conceptueel kader aan dat ook empirisch wordt afgetoetst, over de mogelijke
determinanten voor (niet-)naleving door professionals (artsen) van de zachte rechtsinstrumenten die

worden uitgegeven door de regelgever of financierder van diensten.

De belangrijkste bevindingen van het proefschrift zijn om te beginnen dat, in een omgeving met
meerdere principalen, het gebruik van financiéle prikkels belangrijk is om de doelstellingen van
professionals en de regelgever/financierder op elkaar af te stemmen maar dat dit niet de enige

oplossing is. Deze bevinding is gebaseerd op de heterogeniteit in financi€le prikkels die worden
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geboden aan professionals in verschillende gezondheidsmarkten, waardoor er geen one-size-fits-all
model van financi€le prikkels kan worden gevormd om klinische beslissingen te beinvloeden.
Bovendien kunnen financiéle prikkels in sommige gevallen te sterk worden zodat dit ongunstige
gezondheidsresultaten oplevert. Ten tweede zijn zachte rechtsinstrumenten en klinische
praktijkrichtliinen (KPR) belangrijke instrumenten om de problemen veroorzaakt door de
meervoudige principaal-agent setting in gezondheidsmarkten in te perken, aangezien ze
informatieasymmetrieén verminderen en tegelijkertijd de autonomie van professionals bewaren. Ten
derde zijn zachte rechtsinstrumenten (KPR) complex en heterogeen en dat geldt ook voor de
determinanten van (niet-)naleving ervan. Ten vierde, zachte rechtsinstrumenten en KPR werken, maar
enkel onder bepaalde voorwaarden. Factoren =zoals interprofessionele concurrentie tussen
dienstverleners of beoefenaars kunnen leiden tot niet-naleving van KPR - als KPR geneigd zijn om
het nut van de professional te verminderen. Ten slotte hebben, zoals empirisch getest, verschillende
graden van het “soft-law” mandaat verschillende effecten op de naleving door dienstverleners. Over
het algemeen geldt: hoe sterker het mandaat, hoe sterker de naleving, maar zelfs bij een sterk mandaat
hebben factoren zoals interprofessionele concurrentie en co-management van patiénten door

verschillende professionals een invloed op de (niet-)nalevi
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