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Abstract 

Analysis of healthcare markets, including pharmaceutical markets, from an 

economics framework frequently engages in efforts to modify governmental 

regulatory efforts to reach efficient outcomes. Often, the complexity and rapidly 

changing pharmaceutical market outpaces the regulatory body provided by and state 

level governments. These dynamics leave portions of the regulatory efforts to 

produce and deliver pharmaceutical products unexamined. This dissertation redirects 

the attention to efforts within the pharmaceutical market to provide effective self-

regulation. It also compares the relative effectiveness of self-regulation efforts to 

public regulatory efforts in terms of their abilities to obtain sought health outcomes. 

The findings in each essay conclude self-regulatory frequently attain sought 

outcomes more effectively than public alternatives.  

Essay 1 finds physicians and pharmaceutical companies working as 

entrepreneurial actors were able to better serve patients by finding effective alternative 

uses of these drugs. I examine off-label drug prescription from an entrepreneurial 

framework by examining the development processes of aspirin, Viagra, and minoxidil. 

In each case, research and treatment conclusions were recognized by the medical 

community quicker than the FDA. These examples challenge the view that off-label 

prescription requires government oversight due to a lack of sufficient testing and 

provide counter evidence to the view off-label prescription is reckless and requires 

additional governmental oversight. 

Essay 2 engages in a comparative-institutional-analysis of the private and 

public risk-management programs of the drug isotretinoin, which are designed to 
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prevent the undesired effects isotretinoin has on fetal development. This case study 

sheds light on the comparative effectiveness of private and public regulation in the 

pharmaceutical and healthcare markets. A range of evidence indicates that the 

private risk management program successful in reducing pregnancies and educating 

patients about the harmful effects isotretinoin can have on a fetus. These findings 

challenge a consensus found in the medical literature that the private program 

needed to be supplanted and contain implications for future risk-management policy 

in healthcare.    

Essay 3 uses a rent-seeking framework to examine payments made to 

physicians from the pharmaceutical industry. The empirical analysis examines 

physician concentration at the state level for total, office-based, and hospital-based 

concentration reduces the dollar amount spent on payments made to physicians.  

Using OLS and 2-stage least squares, this paper finds increased physician 

concentration at the state level is associated with lesser payment amounts made to 

physicians from pharmaceutical companies for total and office-based physician 

concentration while the results for hospital-based concentration were mixed. These 

findings provide important insights for health policy.
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Chapter 1 

 

Introduction 

 
According to the Center for Medicare and Medicaid services, as of 2015, 

healthcare expenditures in the US occupy approximately 18% of total GDP. 

Pharmaceutical expenditures, as of 2014, compose approximately 13% of total health 

expenditures according to the Organization for Economic Coordination and 

Development. Pharmaceutical expenditures and overall healthcare expenditures are 

projected to further increase as a percentage of total GDP for the foreseeable future.1 

With considerable resources devoted to providing safe and effective pharmaceuticals, as 

well as the tremendous medicinal benefits pharmaceuticals can offer, examining the 

workings of the pharmaceutical market is critical.  

Analysis of the pharmaceutical market frequently involves examining the 

regulatory structure governing the approval and distribution of pharmaceutical products. 

Pharmaceutical regulation typically attempts to balance effectiveness in treating a variety 

of conditions with the potential harm a pharmaceutical can cause the user. The primary 

motives behind pharmaceutical regulation involve restrictions of entry into the 

pharmaceutical market and restricting the actions of medical professionals when testing, 

distributing, or prescribing pharmaceuticals. These regulations occupy an important and 

unique component of the pharmaceutical market. Comanor and Schwietzer (2014, 56) 

write pharmaceutical economics is distinguished from other areas of economics 

                                                      
1 See the National Health Expenditure Projections 2015-2025. 
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specifically because of its regulatory structure.2  Arriving at effective regulations 

frequently involves economists’ efforts to provide policy and regulatory guidance to 

improve the functioning of the pharmaceutical market.  

Attempts to provide effective regulation in the US pharmaceutical market has a 

long and complex history (Burnham 2015; Chapin 2015; McGuff and Murphy 2015). The 

adoption of economic analysis of healthcare and to the pharmaceutical market, with few 

exceptions, began in 1963 with Arrow’s publication Uncertainty and the Welfare 

Economics of Medical Care. In this article, Arrow examines several theoretical 

limitations of exchanges between physicians, firms providing healthcare goods and 

services, and patients which limit the ability of exchanges in a competitive market to 

attain efficient outcomes. From these limitations, Arrow (1963, 142) concludes 

“nonmarket social institutions” are necessary for the healthcare market to function 

efficiently. 

Health economists have largely accepted Arrow’s conclusions (Fuchs 1987; 

Savedoff 2004). Nearly 40 years after Arrow’s publication, the focus of health economics 

remains primarily on policy design and analyzing regulatory effectiveness in order to 

improve the healthcare system. Savedoff (2004, 140) notes, “Today’s struggles over 

public policy for health services are really efforts to develop a new set of non-market 

institutions adequate to manage this rapidly changing industry”.  These “struggles” 

pertain overwhelmingly to designing and tweaking federal and state level regulations.  

The primary questions health and pharmaceutical economics address are 

questions of governance. Governance within the pharmaceutical market specifically 

                                                      
2The authors note the payment system, and the effect of research and development on continuously 

changing products (56-57). 
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pertains to attaining specified health-based outcomes while minimizing the risk of harm 

whether this risk is contained within the pharmaceutical itself or the delivery of the 

pharmaceutical. The means to attain these dual goals is a regulatory structure. A critical, 

and often overlooked, question when addressing governance is what body is best able to 

provide the regulatory structure to attain these ends?   

This dissertation examines the effectiveness of pharmaceutical companies, 

physicians, and patients in providing self-regulation within the pharmaceutical market. 

Focusing on instances of self-regulation provides two important contributions to the 

health policy and health economics literature. First, it provides real world, rather than 

theoretical, analysis of the abilities and limitations of exchanges between health care 

professionals and patients in providing effective regulation. Second, it expands the 

literature to include the analysis of private governance within the pharmaceutical market 

rather than focusing on “nonmarket social institutions”. 

As the ends of pharmaceutical regulation pertain to specified health outcomes in 

conjunction with minimizing potential harm, I compare effectiveness of self-regulation to 

public regulatory efforts in attaining their desired outcome. I use a variety of approaches 

to compare private and public regulatory efforts including case studies, comparative-

institutional-analysis, and empirical analysis. Each of the essays in this dissertation are 

directed at addressing how self-regulatory efforts in the pharmaceutical market emerge, 

how they are enforced, and if they are comparatively more or less effective than their 

alternative public regulations.  

In Essay 1, I build on the work of Tabarrok (2000) and Klein and Tabarrok (2004) 

to examine the practice of off-label drug prescription using a Kirznerian entrepreneurial 
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framework. As the FDA’s regulatory authority does not extend to what a pharmaceutical 

can be prescribed for, off-label drug prescription provides an avenue for self-regulation 

among physicians and pharmaceutical companies. I use three case studies to demonstrate 

how, through the market process, pharmaceuticals approved by the FDA for one 

condition are found to be effective in treating others. This process involves physicians 

and pharmaceutical companies find higher valued alternative uses for pharmaceuticals to 

treat patients. I specifically examine the development of Aspirin to improve 

cardiovascular health, the emergence of sexual pharmacology as an alternative method to 

treat male sexual dysfunction, and the discovery of minoxidil’s potency in treating hair 

loss. In each case study, private actors worked to find effective and safe uses of 

pharmaceuticals without the FDA’s assistance. Further, they found these alternative safe 

uses significantly faster than the FDA’s approval process.  

Essay 2 uses a comparative-institutional-analysis framework to assess the 

effectiveness of private and public risk-management of the pharmaceutical isotretinoin 

(more commonly referred to as Accutane). Isotretinoin is revolutionary acne medication 

which can severely harm fetal development if a female patient becomes pregnant while 

using it. To avoid harming fetal development, isotretinoin’s manufacturer created and 

enforced a risk-management program to educating patients on the harm isotretinoin can 

cause a fetus and minimize the risk of patients becoming pregnant by providing 

prescribing guidelines to physicians prescribing isotretinoin. Due to perceived 

ineffectiveness of the private risk-management program, the FDA twice supplanted the 

manufacturer’s program with its own publically created and enforced risk-management 

programs to attain the same desired outcomes. 
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 When comparing the effectiveness of the public and private programs, I find the 

private risk-management program was comparatively more effective in educating patients 

and preventing patient pregnancies than both FDA programs. This analysis provides 

important implications for the comparative effectiveness of private regulatory effort to 

mitigate the risk of undesirable outcomes in pharmaceutical markets despite the 

theoretical limitations for private interest to provide effective regulation.  

Essay 3 provides an empirical analysis examining the effects of physician 

concentration at the state level on the payment amounts physicians receive from 

pharmaceutical companies. The recent systematic release of data detailing financial 

transactions between physicians and pharmaceutical companies sparked a re-interest in 

the potential for pharmaceutical companies to influence physicians (primarily their 

prescribing habits) to act against the patients’ best interest. Using a rent-seeking 

framework, the analysis finds increased amounts of physician concentration for both total 

and office-based physician concentration decrease the payment amounts pharmaceutical 

companies offer physicians. These findings provide important implications regarding 

which factors reduce financial interactions between physicians and the pharmaceutical 

industry.  
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Chapter 2 

 

Entrepreneurship in Off-label Drug Prescription: Just What the Doctor 

Ordered! 

 
2.1. Introduction 

 

Any legally prescribed drug in the US must undergo a lengthy, costly, and 

uncertain process enforced by the Food and Drug Administration (FDA). The time 

between drug discovery and approval averages 16 years and the probability of approval 

for human use is approximately 10% (Stossel 2015). Completing this approval process 

requires an average investment of $403 million dollars (Demasi, Hansen, and 

Grabowoski 2003).3 The high cost required by the FDA for drug approval create 

significant barriers to entry and reduce the amount of pharmaceuticals available to 

consumers (Tabarrok 2000; Tabarrok 2009). Those physicians who write the 

prescriptions are left with very limited options to serve patients (Benson 2004).  

Despite these high barriers to entry, physicians can exercise an entrepreneurial 

role in their practices by prescribing and recommending pharmaceuticals off-label. As 

noted by Salbu (1999), the authority of the FDA to regulate the pharmaceutical market 

only extends to approval for human use. This authority does not include what a physician 

prescribes a pharmaceutical for. Off-label use is prescribing any pharmaceutical for the 

treatment of an ailment, which has not been approved by the FDA. Off-label prescription, 

by some estimates, accounts for 25% of all prescriptions (Leibman 2003) but can be 

significantly higher for certain conditions. 

Although an off-label prescription is common, the belief that unregulated off-

                                                      
3The authors provide this estimate in 2000 dollars. This is approximately $560 million in 2016 dollars. 
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label prescription is reckless and requires additional oversight from the FDA is shared by 

many (Stafford 2008; Dresser and Frader 2009; Buppert 2012; Howard and Copland 

2013). A common assumption in pro-regulation of off-label drug prescription literature is 

prescribing pharmaceuticals outside of the FDA’s scope of approved uses is unsafe and, 

because the evidence is insufficient to demonstrate safe use, prescribing for off-label uses 

is negligent. Recently the FDA has engaged in efforts to more narrowly construe the 

definition of promotion despite a Circuit Court decision that promoting off-label uses of 

pharmaceuticals by manufacturers is protected under the first amended.4 This results in 

less information available for physicians to find effective ways to treat patients.  

Randall Stafford (2012, 291) writes, “Evidence regarding the efficacy and safety 

of off-label use is nearly always inferior to that required by the FDA in approving a 

product for its intended calculation”.  Stafford concludes the FDA may need to increase 

its mandate to monitor off-label drug prescription better. Radley, Finkelstien, and 

Stafford (2006, 1026) call for policy makers to, “consider strategies for mandatory post-

approval surveillance that focus on curtailing off-label practices”. Public opinion has 

demonized off-label prescription to an extent where, according to the Consumers Union 

(2007, 1), “Most of those [off-label uses] are for a use that lacks any evidence or rigorous 

study to back it up [italics original]”.   

The critical question is who better suited to find effective and safe alternative uses 

for existing drugs and can find them promptly: the FDA or the entrepreneurial physicians 

and pharmaceutical companies? This essay holds the entrepreneurial actions taken by 

physicians and pharmaceutical companies through the market in a comparatively less 

                                                      
4 See United States v. Alfred Caronia.  
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regulated area of the healthcare field works to serve patients better, expand medical 

knowledge, and increase the supply of effective treatment options in a more effective 

manner than the FDA approval process. To bolster this claim, this essay uses three case 

studies: the use of aspirin for cardiovascular health, the development of sexual 

pharmacology and Viagra, and the use of minoxidil to treat hair loss in men and women.  

In these case studies, physicians and pharmaceutical companies were able to attain new 

medical knowledge and effectively treat patients by acting entrepreneurially through the 

market process. This entrepreneurship also developed research and found effective 

treatment more efficiently than the FDA’s approval process.  

The next section develops a framework for examining the entrepreneurial 

framework specifically for the off-label drug prescription market. The essay then uses 

this framework to examine each case study mentioned above. In the conclusion, this 

essay examines the implications of the potential for entrepreneurial activity in the 

pharmaceutical market and provides direction for future research.  

2.2. Off-label Prescriptions, Entrepreneurship, and the Market Process 

 

The entrepreneur serves as a unique economic actor who determines, “what 

resources should be used, and/or what goods should be produced” (Kirzner 1963, 13). For 

the product or service offered by entrepreneurs to remain on the market, it must provide a 

benefit which consumers consider greater than the price (Lewin 2015). The ability of the 

entrepreneur to perform this role depends on the amount of restrictions placed on using 

their means to create products and services to exchange with consumers (Kirzner 1985). 

When the consumers and entrepreneurs engage in buying and selling, a market process 

develops where inefficient or ineffective uses of resources to produce products create 
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losses, and those products adding value to the lives of the customer produce profits for 

the entrepreneur. Profits are sought by entrepreneurs who compete to provide the best 

product possible.   

The profit and loss system serves an informational role, which guides 

entrepreneurs to distribute scarce resources to their highest desired use (Hayek 1945; 

Mises 1952). Profits provide information that the product is valued by the consumer and 

losses provide information that the product is valued less than other products whose sales 

earned profits.  The reduction of the “uncertainty” of what consumers are willing to 

purchase requires constant discovery and innovation from entrepreneurs with consumers 

determining which products are valued and should continue being produced, and which 

should not (Mises 1949). Those entrepreneurs who attain profits do so by effectively 

competing against other entrepreneurs (Kirzner 1974).  

Competition among physicians, according to Phelps (2004), can be categorized as 

competition for correctly diagnosing patients and providing effective treatment for 

patients. When common treatment methods are unsuccessful, or no commonplace and 

consistent treatments exist, a physician must be alert to treatment options which other 

doctors may not be aware of to compete on the treatment margin. Physicians better able 

to accurately assess alternative uses of pharmaceuticals and effectively evaluate the risk 

of less common treatment options are better able to serve patients.5 

Despite operating in a highly regulated market, there is evidence physician’s act 

entrepreneurially. By empirically assessing the relationship between physician 

concentration and economic growth at the state level, Reilly and Santerre (2013) found 

                                                      
5This adjustment process tends the market for treatment toward an equilibrium where existing 

pharmaceuticals are prescribed for their highest desired use. For a more detailed account of the workings of 

this process, see Boettke and D’Amico (2010). 



   
 

Raymond J. March, Texas Tech University, May 2017 

10 
 

evidence physicians in general act in a profit-seeking manner (in contrast to a rent-

seeking manner).Other evidence suggests physicians are responsive to the desires of their 

patients. Schaumans (2015) reported general practitioners facing more competition 

prescribed more medication order to satisfy patients’ expectations. Austin and Baker 

(2015) found higher concentrations of physician practices are associated with lower 

prices paid by their patients for various common procedures. McCarthy (1985, 93) found 

the market for primary care physicians was, “reasonably characterized by market 

competition”. Similarly, Dunn and Shapiro (2015) found for a one standard deviation 

increase in cardiologist concentration was associated with a 5% increase in cardiologist 

service provision and fewer overall remissions. 

A competitive environment in conjunction with limited restrictions on off-label 

prescribing practices allows physicians to allocate means to desired ends. This freedom 

enables physicians to find alternative uses for resources (pharmaceuticals) which are 

most valued by the consumer (the patients).  In short, when commonly used 

pharmaceuticals fail to treat the patients or commonly used pharmaceutical treatment is 

unavailable, the physician is performing the entrepreneurial act of determining, “what 

resources should be used” to treat the patient.  

Although transaction costs of switching physician can be significant, physicians’ 

services are subject to the wishes of the patients who may decide to switch physicians 

when they feel a physician’s service was inadequate (Harris 2003; Tai-Seale and 

Pescosolido 2003; Fiscella et al. 2004). Patients may also review their physician online. 

These reviews, according to Segal (2012, 341) have the ability to either, "create 

significant reputational damage" or, "help promote one's practice".  As of 2012, over 80 
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online websites exist where patients can review their physicians (Segal 2012) and an 

estimated 21% of patients read online reviews of physicians (Gay and Pho 2013).  Given 

patients heterogeneous expectations when obtaining medical services (Feldstein 1986), a 

physician's willingness to utilize off-label uses of drugs to provide treatment where 

typical treatment methods fail could positively affect their reputational standing, and 

allow them to out-compete other physicians less willing to prescribe off-label.  

Pharmaceutical companies also serve an entrepreneurial role in the prescription 

drug market through researching and developing alternative uses of currently 

manufactured drugs. This process (often called drug repurposing or drug repositioning) 

allows pharmaceutical companies to economize on previous testing (Pollack 2014; 

Tobinick 2009) and tailor existing drugs to serve patient needs better (Ashburn and Thor 

2004). Expanding the serviceability of and already approved pharmaceutical allows 

companies to obtain more profits by extending their market to include additional 

customers (patients) and by extending the serviceability of their pharmaceutical to treat 

other conditions or ailments. As noted by Ashburn and Thor (2004) the insight to 

repurpose pharmaceuticals can originate from fortuitous observation, keen insight, or 

technology platforms developed to determine available opportunities. 

In the medical field, information generated by the market process is distributed in 

medical journals. According to Wittich, Burkle, and Lanier, (2012, 987) “Reports on 

OLDU [off-label drug usage], particularly original observations, are not only tolerated by 

indexed medical journals but also may actually be encouraged”. The information 

collected in these journals is so critical for physicians that “Articles may not only become 

accepted for publication but may also get journal promotion (editorials and media 
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promotion) reserved for the highest-priority articles” (Wittich, Burkle, and Lanier 2012, 

987).  Although the complex payment system faced by physicians can lead to market 

distortions of the allocation of medical goods (Goodman 2012; McGuff and Murphy 

2015), medical journals still provide physicians and pharmaceutical companies 

information regarding where pharmaceuticals are effectively treating patients.  

2.3. Aspirin and Cardiovascular Wellbeing 

 

Although historians believe that Acetylsalicylic acid (aspirin in herbal form) was 

first used to alleviate pain as early as 1453 BC (Fuster and Sweeney 2011), the use of 

aspirin for other purposes is comparatively recent. As early as 1966, aspirin was called, 

“the wonder drug that nobody understands” in The New York Times (Boehm 1966, 1).  In 

the 1940’s, physicians began theorizing aspirin may be serviceable in cardiology when it 

was observed that children given aspirin-laced chewing gum after a tonsillectomy bled 

more than those who did not receive the gum. If aspirin caused bleeding, it could also 

prevent clotting (a common cause of heart attacks).  

This hypothesis was originally put forth by physician Laurence Craven who 

published two papers testing the ability of aspirin to reduce the risk of a heart attack. 

These papers contained the results of experiments conducted with overweight men 

between 45 and 65 electing to take a daily dose of aspirin to mitigate the risk of a heart 

attack. In both experiments, no participants experienced a heart attack. Craven’s work 

promoted the off-label use of aspirin from other physicians who, “enjoyed similar 

successful results in the administration of aspirin for prevention of coronary thrombosis 

in their own practices” (Craven 1950, 48).  

Despite evidence supporting Craven’s hypothesis, Aspirin’s use to promote 
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cardiovascular health was met with skepticism from some in the medical profession. As 

noted by Miner and Hoffhines (2007, 182) “Most of Craven’s writing is speculative and 

descriptive, lacking any statistics or formal presentation of data”. Much of this skepticism 

and criticism was put to rest in the mid-1970’s. In 1974, the Canadian Cooperative Study 

Group (1978, 53) found, “Aspirin reduced the risk of continuing ischemic attacks, stroke 

or death by 19 percent” and “also reduced risk for the ‘harder,’ more important events of 

stroke or death by 31 percent”. Further studies confirming the effectiveness of aspirin to 

reduce blood clothing soon followed (Passamani 1980; Candelise et al. 1982).  

The use of aspirin to prevent heart attacks and promote cardiovascular wellbeing 

would remain off-label until The FDA officially approved aspirin for a suspected 

myocardial infarction 1996. This was approximately 46 years after physicians began 

prescribing it for cardiovascular health. The FDA has still not approved the daily use of 

aspirin to prevent heart attacks or to combat heart disease.  

The absence of FDA approval has not deterred physicians from recommending 

aspirin's off-label use to prevent critical cardiovascular issues. Although there is some 

potential taking aspirin daily could potentially have harmful side effects (Kormos 2013; 

Bundhun et al. 2016) and cardiovascular medication has improved since Craven’s 

entrepreneurship, aspirin remains a commonly accepted treatment for a variety of 

cardiovascular conditions today. Dr. Carl Pepine, co-director of cardiovascular medicine 

at the University of Florida, estimated that approximately 10,000 deaths could be 

prevented a year could by taking a daily dose of aspirin (Ross 1996). Dr. Deepak Bhatt 

(2012, 5), professor of medicine at Harvard University, espouses the views of many 

physicians when he said, barring special circumstances, “If somebody already has 



   
 

Raymond J. March, Texas Tech University, May 2017 

14 
 

evidence of cardiovascular disease, there’s no question they should be on an aspirin”.  

Craven’s work demonstrates the discovery process, which emerged as a result of 

experimenting based on knowledge developed from previous treatment. Other physicians 

were able to capitalize on this knowledge and offer effective treatment for their patients. 

The entrepreneurial actions of Craven and other entrepreneurial physicianshas helped 

countless individuals avoid or reduce the risk of a heart attack and combat other serious 

heart conditions.  

2.4. Sexual-pharmacology and Viagra 

According to the School of Public Health at the University of Wisconsin-

Madison, nearly 60% of men in their 60s suffer from impotence (2014). Despite the 

regularity of impotence, treatment was historically overlooked by the medical 

community. The development of sexual-pharmacology and, as a result, the creation of 

Viagra emerged from a market process where physicians fundamentally changed the way 

impotence was medically understood and how to treat it. 

The medical community began viewing sexual dysfunction as a condition 

requiring research in the late 1950’s and early 1960’s.  At this time sexual dysfunction, 

including impotence, was considered a psychological (in contrast to a physiological) 

issue. As a result, those suffering from sexual dysfunction were limited to 

psychoeducation and behavioral therapy for treatment options (Tiefer 2006; Maggi et al. 

2000). Unfortunately, little innovation or discovery was attempted to serve better patients 

who have impotence. These forms of treatment were the only ones available until the late 

1970’s (Tiefer 2006).6 

                                                      
6The rare exception at this time was patients receiving penile prosthetics.  
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In 1978, entrepreneurial urologists met in New York City to discuss the 

physiology of an erection. The innovation and discovery which emerged from that 

meeting, “became the turning point, changing forever the old, erroneous way thinking of 

impotence as being exclusively a psychogenetic [psychological] problem” (Wagner and 

Kaplan 1993, 22). Physicians accepted the challenge to change the understanding and 

treatment of impotence on a global scale. In 1982, the Society for Impotence Research 

formed to distribute information and research findings related to advancing this new 

theory.  The organization quickly developed regional chapters in Europe, Asia, and Latin 

America and began publishing half a dozen specialized medical journals (Tiefer 2006).  

Advances in medical research bolstered innovations in impotence treatment. By 

the mid-1980’s, a small group of entrepreneurial urologists discovered drugs which were 

able to produce erections. Wagner and Kaplan (1993, 49) note some of these injections, 

“were well known, older compounds that had been registered and marketed for other 

purposes [making them off-label]”. Wagner and Kaplan (1993, 49) continue to write, 

“There appeared to be no hurry as the patents for these drugs were old and the size of the 

market was not known with any precision”. The entrepreneurial alertness of these 

urologists worked to create the nascent field of sexual-pharmacology.  

Testing for the injectable treatment primarily consisted of volunteers. However, 

physicians self-testing these serums was not unheard of (Tiefer 2006). In some cases, 

volunteers of clinical trials gave injections to themselves over the course of months and 

few complications were seen (Zorgniotti and Lefleur 1985). By the mid-1980’s there was 

ample evidence to support the effectiveness of solution injections to help treat impotence 
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(Virag et al. 1984; Virag 1985; Sidi et al. 1986).  Soon, injection became a preferred 

method of treatment for patients with impotence. Despite accepted effectiveness and 

commonality of usage, the FDA would not approve of any injection serum for the 

treatment of impotence until 1995. Their approval came approximately 15 years after 

evidence from the medical community indicated injectable treatment options were 

reliable and effective.  

Although unintentional, in 1989 another key discovery was made which 

drastically changed the market for impotence treatment. During the late 1980’s, scientists 

Peter Dunn and Albert Wood began clinical trials for a hypertension drug they called 

sildenafil citrate (what would become Viagra). During this testing phase, volunteers 

reported little beneficial effects on their blood pressure but noticeable increases in the 

duration and firmness of their erections. Pfizer, the producer of Viagra, "did not 

immediately realize they had a blockbuster on their hands, but when a member of the 

team read a report that identified PDE5 [an enzyme which can help procure erections]...a 

trail in impotent men was quickly set up" (Ashburn and Thor 2004, 676). Dunn and 

Wood’s discovery would eventually introduce a new oral medication option in the market 

for impotence treatment.7 The FDA did not approve the use of Viagra to treat impotence 

until almost 10 years after it became the most commonly used treatment option for 

impotence.  

                                                      
7As part of their promotion strategy, Pfizer issued payments to physicians to act as consultants and deliver 

public lectures (Lexchin 2006) to promote their newly found treatment. Although this type of interaction 

between physicians and pharmaceutical companies would likely concern those holding more regulation of 

off-label drug prescription is desirable, it is unlikely these interactions would occur for pharmaceuticals 

with dangerous side effects or spurious treatment results. These promotional efforts are costly and would 

likely lead to reputational damage or legal penalties for the manufacturer.   
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The emergence of sexual pharmacology and the development of Viagra to treat 

impotence is another example of off-label prescription as way entrepreneurial physicians 

(mostly urologists) and pharmaceutical companies discovered more effective ways to 

treat patients. This example began with physicians experimenting with an entirely 

different method of treatment. The discovery process of research developed within a 

network of entrepreneurial urologists led to the experimenting by using off-label serums 

to treat impotence. The success of these experiments would help develop the market for 

impotence treatment and replace treatment options of lesser quality.  Oral medication 

would eventually become the most common method for treating impotence with the 

development of Viagra by Pfizer who acted entrepreneurially on the unintended findings 

of early clinical trials. The transformation from the medical community condoning 

impotence to currently where over 23 million Americans have used Viagra is the result of 

a competitive market process.  

2.5. Minoxidil’s “Harmless Side Effect” 

 

The pharmaceutical company Upjohn first produced minoxidil in the late 1960’s. 

Although Upjohn executives originally planned for minoxidil to treat respiratory issues, 

researchers quickly realize the drugs ability to combat hypertension during its animal 

testing phase.  Additional evidence of minoxidil’s ability to reduce blood pressure was 

procured from further animal testing in the late 1960’s. By 1971, testing on humans 

began (Zins 1988). Another inadvertent discovery was made during these clinical trials. 

To the surprise of volunteers and researchers, minoxidil both reduced blood 

pressure and stimulated hair growth in areas where a topical solution was applied. Upjohn 
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executives dismissed the unexpected and unintended hair growth as “a harmless side-

effect” (Bryan 2011, 1) and additional studies were conducted to demonstrate minoxidil’s 

ability to combat hypertension (Nawar et al. 1977; Watkins et al. 1979). The FDA 

approved minoxidil, under the name Loniten, in 1979. 

While minoxidil provided effective treatment for hypertension, news and 

excitement of its “harmless side effect” quickly spread. An article featured in the 

prestigious New England Journal of Medicine (Zappacosta 1980) highlighted minoxidil’s 

ability to stimulate hair growth. This discovery promoted further and more rigorous tests 

to determine how effective minoxidil could combat the effects of hair loss and male 

pattern baldness.  

At this time, the market for the treatment of hair loss (specifically male pattern 

baldness) was a largely unexplored. Anthony Chu, professor of Dermatology at 

Buckingham University, described the market for treatment for male pattern baldness as, 

“A wasteland, with predatory clinics offerings spurious remedies to vulnerable men at 

considerable costs” (Bryan 2011, 3). As a result, men inflicted with male pattern 

baldness, “were prepared to try anything to make their hair grow back,” including 

“standing on their heads to stimulate blood flow to the scalp” (Bryan 2011, 2). The 

market for hair restoration was a grand opportunity for physicians and pharmaceutical 

companies to fill the needs of balding consumers. Upjohn specifically understood, "If it 

did not develop minoxidil as a hair-restorer, someone else would” (Bryan 2011, 1).  

Scientific studies of minoxidil’s effectiveness in the treatment of hair growth 

swiftly became part of the medical literature. In the 1980’s, topical minoxidil was shown 

to increase terminal hair growth in early male pattern baldness for 1% (Fenton and 
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Wilkinson 1983), 2%, and 3% solutions (Olsen et al. 1985). Minoxidil was also shown to 

be effective in treating the difficult case of hereditary male pattern baldness (De Villez 

1985; Savin 1987) and maintain signs of effective treatment nearly five years after a 

clinical trial (Olsen et al. 1990). These studies were conducted with willing volunteers 

who “inundated” Upjohn's headquarters hoping to participate in a hair loss trail (Bryan 

2011).  By 1986, British Dermatologist Rodney Dawber noted, “Owing to the 

proliferation of articles and programmes on the subject by the media, many patients have 

attended their general practitioners and dermatology clinics asking for information, and 

often demanding topical minoxidil whatever the potential adverse consequences” (1986, 

201).  

Patients were serviced by entrepreneurial physicians much swifter than the FDA 

who would finally approve minoxidil oral tablets for the treatment of male pattern 

baldness in 1987. The topical 2% solution of minoxidil, known by its more familiar name 

Rogaine, was approved in 1988, eight years after its ability to effectively treat hair loss 

was highlighted in The New England Journal of Medicine. Currently, minoxidil is one of 

only two drugs approved by the FDA to treat male pattern baldness. Minoxidil has also 

been effective in treating female pattern hair loss (Hoedemaker, van Egmond, and 

Sinclair 2007; Blume-Peytavi et al. 2007).   

Physicians and drug manufacturers exercising an entrepreneurial role in using 

minoxidil to combat hair loss serviced a market in which reliable treatments was 

previously unavailable. The testing and repositioning of minoxidi lillustrates 

pharmaceutical companies acting to fill the needs of patients. Minoxidil is also an 

example of knowledge and medical discovery obtained through the market process 
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outpacing the approval of the FDA. Zins (1998, 132) summarizes the story of Minoxidil 

succinctly when he writes, 

 “A more stringent surveillance by government regulatory agencies, has 

increased the time required to develop a newly discovered entity from a 

few years in the 1950’s and early 1960’s to as much as 10-12 years at the 

present time [Zins was writing in 1988]. In cases where serendipitous 

discovery of new opportunities results in added dimensions of pursuit, the 

time required is even greater. The development of minoxidil as an agent to 

reverse androgentic alopecia [pattern balding], now being concluded after 

27 years [italics added] characterizes this more elaborate process”. 

A condition as common as male pattern hair baldness provides a large market for 

treatment options. The chemists of Upjohn and entrepreneurial dermatologists of the 70’s 

and 80’s provided this treatment option while, as history would predict, the FDA was a 

distant second to the medical community in recognizing beneficial alternative uses of 

pharmaceuticals.  

2.6. Conclusion  

 

Although the pharmaceutical market faces steep barriers to entry, physicians can 

exercise an entrepreneurial role in the medical field through prescribing and 

recommending approved medications for uses that are not approved. The freedom of 

physicians to prescribe medication off-label allows for an economic environment where 

physicians compete to offer the best treatment available to the patients they serve. 

Similarly, pharmaceutical companies act entrepreneurially when they compete to find 

effective alternative uses for approved pharmaceuticals. This competition on creating or 
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offering the best product for the consumer is the embodiment of the discovery that occurs 

in the market process.  

Aspirin’s impact on cardiovascular wellbeing, Viagra’s ability to provide a 

simpler treatment option for impotence, and minoxidil’s unexpected ability to treat hair 

loss are three cases where physicians and pharmaceutical companies’ alertness to patient 

need provided more effective and desired treatments than previously available. The 

knowledge generated through this market process also provided products and information 

in a timelier manner than the alternative FDA approval process. It is critical to note these 

case studies are not unique! Additional examples of commonly accepted off-label uses of 

pharmaceuticals are provided in Table 2.1. 
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Table 2.1.Common off-label uses of pharmaceuticals.8 

 

Those who hold off-label prescriptions are prescribed without sufficient evidence 

or require additional governmental oversight may not recognize the ability of the market 

process to guide physicians and pharmaceutical companies to find effective and safe 

alternative uses of pharmaceuticals. With the quality (or duration) of life dependent on 

the ability of physicians to treat ailments, conditions, and disorders it is critically 

important that a more thorough understanding of the merits off-label drug use and 

prescription be examined. Although any treatment issued by physicians contains some 

                                                      
8Some of these drugs off-label uses have since been approved by the FDA. Cymbalta was approved by the FDA to treat 

Generalized Anxiety Disorder in 2007. Botox was approved by the FDSA to treat chronic migraine and stroke induced 

muscle spasms in 2010.  Latisse was approved for its use to lengthen eye lashes in 2008. Topomax was first approved 

for the preventive treatment of migraines in adolescents in 2014.   

 

Drug Original Approved Use Off-label Uses 

Abilify Schizophrenia  Dementia, Alzheimer’s Disease 

Albuterol Asthma Bad coughs 

Singulair Asthma COPD 

Lamictal Epilepsy  Depression, Bipolar Disorder mood stabilization 

Gabitril Anti-seizure Depression, mood stabilization 

Neurontin Anti-seizure Depression, nerve pain, migraines 

Topamax Anti-seizure Migraines, Bipolar Disorder, Depression, nerve pain 

Lidoderm Shingles Lower back pain, sore muscles, tennis elbow 

Desyrel Antidepressant Insomnia 

Cymbalta Depression Generalized Anxiety Disorder 

Botox Wrinkles Stroke induced muscle spasms, headaches, Juvenile Cerebral 

Palsy  

Avastin Metastatic Cancers Macular Degeneration 

Topamax Anti-seizure Migrant prevention, weight loss, pain management, 

alcoholism 

Clonazepam Seizures Restless leg syndrome, Post-Traumatic Stress Disorder  

Latisse Glacoma Lengthening eye lashes 

Sertraline Antidepressant Premature Ejaculation 

Celebrex Joint sprain/strain Fibromatosis 

Desyrel Depression Sleep disturbance, panic attacks, cocaine withdrawal 

Procrit Chronic renal failure Anemia of chronic kidney disease 

Plaquenil Malaria Rheumatoid arthritis 

Prozac Depression  Premenstrual dysmorphic disorder 
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element of risk, these risks may be betterminimized when competition and the market 

process are allowed guide physicians into making the most out of available resources to 

treat patients. Off-label prescription has historically provided for this environment and 

will continue to better the lives of patients if its unregulated practice is preserved.  

While this essay examines evidence of the market process’s ability to guide 

physicians and pharmaceutical companies to generate information and provide effective 

treatment, it has not examined external factors, which may influence the decisions made 

by physicians or pharmaceutical companies. For example, if payments from 

pharmaceutical companies significantly influence prescribing habits. It also has not 

examined some of the more controversial off-label drug prescriptions and uses including 

its use to treat children (Dӧrks et al. 2013; Kimland and Odlind 2014) and patients with 

mental illnesses (Haw and Stubbs 2005; Radley, Finkelstien, and Stafford 2006). Further 

research conducted on these issues is recommended to expand the knowledge of how off-

label prescription and use benefits patients. 
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Chapter 3 

 

Skin in the Game: Comparing the Private and Public 

Regulation of Isotretinoin 

 
 

3.1. Introduction 

 

Since its initial approval in 1982, isotretinoin (frequently distributed under the 

name Accutane) has provided a unique ability to treat a variety of acne conditions and 

reliably prevent their reoccurrence (Goldsmith et al. 2004; Raidmaker 2012). 

Isotretinoin has been described as one of “the greatest breakthroughs in acne treatment 

over the last 20 years” (Meadows 2001, 19) and a “miracle medicine” (Mobacken, 

Sundström, and Vahlquist 2014 93) for those with severe acne. This effectiveness 

resulted in frequent prescription such that over five million patients used isotretinoin 

from 1982-2000 (Doshi, 2007).  

While potentially very beneficial, isotretinoin can also cause harm to fetal 

development if a female patient becomes pregnant while using it (Aguilar et al. 2014; 

Zomerdijk et al. 2014). Fetal exposure to isotretinoin can lead to severe physical birth 

defects including deformation of the ears and heart, cleft palate, and heart defects 

(Robertson et al. 2005). Exposure is also associated with learning disabilities (Adams 

and Lammer 1991). 

Isotretinoin is unique in that it has been both privately and publicly regulated in 

the US. Since 1987, three risk-management programs have been created to govern the 

prescription and use of isotretinoin to prevent patients from becoming pregnant and 
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patients using isotretinoin while pregnant.9 A risk-management program consists of 

various rules, policies, or guidelines to mitigate undesirable outcomes of a beneficial, 

although risky, action which requires both creation and enforcement from a governing 

body. These programs in chronological order are the Accutane Pregnancy Prevention 

Program (1987-1999), the System to Manage Accutane Related Teratogenicity (2001-

2004), and iPLEDGE (2006-present).10 

The first risk-management program for isotretinoin was created and developed 

by Hoffman-LaRoche which manufactured Accutane from 1982-2010 (Schonfeld, 

Amoura, and Kratochvil 2009).11 The Accutane Pregnancy Prevention Program 

occupies a unique position in US medical regulation in that it was “the first risk-

management program introduced by a pharmaceutical company” (FDA, 2). Hoffman-

LaRoche also enforced its program without the FDA, using only voluntary participation 

from physicians and patients (Mitchell, Van Bennekom, and Louik 1995). Contrarily, 

the System to Manage Accutane Related Teratogenicity and iPLEDGE were 

implemented and designed by the FDA which, in addition to building on the rules 

implemented under the first risk-management program, increased requirements for 

physicians to prescribe isotretinoin and for patients to receive and continue treatment. 

The medical literature on isotretinoin has focused on the effects of single risk-

management programs without comparing them to the other programs regarding how 

                                                      
9 Before Accutane’s patent expired, manufacturers of generic Accutane developed their own risk-

management programs. Some of the medical literature considers these programs the third set of 

programs, making iPLEDGE the fourth program implemented to reduce pregnancies. Because the 

programs implemented by manufacturers of generic isotretinoin were “essentially identical to 

S.M.A.R.T [System to Manage Accutane Related Teratogenicity]” I do not examine them in this essay 

(Walker 2007, 2). 
10Teratogenicity is the medical term for an agent which negatively affects fetal development. 
11Accutane was voluntarily discontinued in 2010 due to declining market share (Main 2009). 
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effectively they prevent pregnancies and educated patients.12 A comparison between the 

programs provides a rare opportunity to compare private and public regulation within 

the pharmaceutical market directly. The economics literature largely uses a 

comparative-institutional approach when comparing private and public governance 

(Leeson 2007; Leeson 2011; Leeson and Coyne 2012). Assessing which risk-

management program was best able to prevent pregnancies and educate patients extends 

the comparative-institutional-analysis framework into a previously unexamined 

component of healthcare.  

Despite the absence of cross-program comparisons, the medical literature 

frequently implies because the private program was supplanted it was “shown to be 

ineffective” (Shin et al. 2011, 1118). Furthermore, much of the medical literature alleges 

replacing the private program with a more stringent publically managed program was 

necessary (Shin et al. 2011, 1118; Doshi 2007, 638; Schonfeld, Amoura, and Kratochvil 

2009, 106; Pinheiro et al. 2013, 1251). Without establishing a criteria or framework to 

compare the effectiveness of each program, such assertions are unfounded.  

This essay subjects these claims to scrutiny by examining the available evidence 

from the FDA and medical literature. To do so, I develop a comparative-institutional 

approach to evaluating risk-management programs using isotretinoin as a case study to 

evaluate the relative effectiveness of private vs. public risk-management. Before the 

passage of the 2007 FDA Amendments Act, only sixteen drugs were approved with 

risk-management programs.13 Because the Accutane Pregnancy Prevention Program was 

                                                      
12 The terms “reported pregnancies” and “fetal exposures” are used interchangeably in the medical 

literature. To avoid confusion, I only use the terms reported pregnancies and pregnancies.  
13The FDA Amendment Act granted the FDA the authority to implement comparatively more 

demanding risk-management programs called risk-evaluation and risk-minimization strategies. Some 



   
 

Raymond J. March, Texas Tech University, May 2017 

27 
 

privately created and enforced without assistance from the FDA, comparisons among 

the three risk-management programs are comparisons among public and private 

governing bodies. The clear distinctions among governing bodies in conjunction with 

both bodies holding identical ends and regulated prescriptions of the same drug provide 

the consistent language and structure for an impactful case study (Ostrom 2005).  

 Effectively comparing the private and public risk-management programs of 

isotretinoin requires examining the regulatory structures enacted and enforced by the 

two governing bodies and the results of actions taken by physicians and patients within 

these regulatory structures. The case study approach to comparative-institutional-

analysis allows for a thorough examination of the motives and actions of parties 

involved in complex social interactions (Boettke, Palagashvili, and Lemke 2013; 

Boettke and Coyne 2005). I do not compare the risk-management programs to an ideal 

or perfectly efficient program. Instead, I compare their relative effectiveness using their 

desired ends and imperfections. The case study method provides a solid foundation for 

making such comparisons (Boettke, Coyne, and Leeson 2013). 

In section 2, I develop an economic approach to assessing the relative 

effectiveness of risk-minimization programs. In section 3, I examine previous findings 

on the abilities and limitations of private and public governance in the healthcare field. 

In section 4, I examine the rules implemented by each risk-management program to 

prevent pregnancies.14 In section 5, I review the evidence presented by the FDA and the 

                                                                                                                                                              
risk-management programs, including iPLEDGE in 2010, were grandfathered into risk evaluation and 

minimization strategies (Hoffman, Coffey, and Stubbings 2010).  
14I use reported pregnancies to compare the effectiveness of different polices because only pregnancies 

were reported by Hoffman-LaRoche to the FDA. Data regarding congenital abnormalities or other effects 

on fetal development are frequently unavailable. This is likely due to the high rate of miscarriages and 

elected abortions (Abroms et al.2006). 
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medical literature to compare how effective the risk-management programs were in 

reducing pregnancies and educating patients. Section 6 concludes and considers 

implications for future research. 

3.2. The Economics of Risk-Management Programs 

The health economics literature frequently uses an economic-efficiency standard 

to evaluate governance within a healthcare system (Milne and Torsney 1997; Lynk 1995; 

Globerman, Hodges, and Vining 2002). Medical professionals instead typically adopt a 

risk-minimization standard when evaluating a program (Leiderman 2009; McCormick et 

al. 2009; Uhl, Trontell, and Kennedy 2007). This standard evaluates a program on how 

effectively it attains “the right balance of reducing risks without possingundo [sic] 

barriers to patient access” (McCormick et al. 2009, 542) rather than assessing relative 

costs and benefits from prescribing treatment.  

In this essay, I adopt the risk-minimization standard. I do so because using an 

economic-efficiency standard would weaken the comparative-institutional-analysis by 

imposing a normative standard not accepted by medical professionals and policy makers 

who create and enforce risk-management programs (Boettke 2012). Although my 

argument does not rest on an efficiency standard, it is still necessary to examine the 

knowledge and incentive structures of those administering the risk-management program 

and the affected parties.  

These programs manage risk through varying levels of regulatory stringency. I 

define risk as the potential for exposure to negative or undesirable outcomes the program 

is enacted to avoid. I define regulatory stringency as the difficulty faced by participants in 

adhering to the rules and guidelines of a risk-management program. In the case of 
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isotretinoin, high regulatory stringency affects the cost of obtaining the pharmaceutical 

and filters out potential users who would have otherwise used the pharmaceutical.  

To explain how economic forces shape the risk of pharmaceuticals, it is helpful to 

decompose total risk of exposure into two components. The most obvious risk associated 

with a pharmaceutical is the risk of legal use. The risk of legal use is the potential for 

undesirable outcomes, including side effects and other harm, from prescribing a 

pharmaceutical legally and in adherence to its risk-management program. As the degree 

of regulatory stringency from using the drug legally increases, we expect the risk of 

exposure to decrease. Stringency increases the cost of legally obtaining the drug, which 

decreases the number of individuals using it.  

The other form of risk which much be accounted for in effective risk management 

is the risk of noncompliance. This includes the risks of undesirable outcomes resulting 

from the governing body’s inability to enforce its risk-management program including 

physicians circumventing the program when writing prescriptions or patients obtaining 

pharmaceuticals illegally to avoid maintaining adherence to the program. The black 

market for prescription drugs accounts for an estimated $25 billion a year (Ruke 2014). 

When the regulatory stringency of a  program increases, the risk of physicians and 

patients attempting to circumvent it increases. This raises the risk of exposure because the 

guidelines for reducing the risk of exposure might not be followed. The reverse is true if 

regulatory stringency decreases. 

The risk of legal use in conjunction with the risk of noncompliance yields the total 

risk of a risk-management program. The ideal program produces the least amount of total 

risk by accounting for the regulatory stringency of both forms of risk. It provides a 
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regulatory stringency that does not warrant large-scale circumvention from physicians or 

patients. It also provides a risk of legal use where the program is not overly restrictive to 

deny patients access but also is not overly permissive to allow for unnecessarily high risk 

of legal use. 

3.3.Market Failure and Government Failure in Risk Management 
 

Although the economics literature has not examined the role of market and 

government failure specifically for risk-management programs, many of its arguments 

apply (Eggleston 2011). The most often-cited source of market failure in medicine is the 

potential for a principal-agent problem between physicians and patients. A patient most 

likely does not know the most appropriate treatment or the side effects of a treatment 

better than their physician. The physician, aware of their advantageous position, may not 

administer what they consider the best treatment option or inform the patient of potential 

side effects if it benefits them financially.  

Arrow (1963) was among the first to recognize the persistent prevalence of 

information asymmetry in healthcare markets and concluded these dynamics required 

non-market influences to correct for market failure. Similarly, Mushkin (1958) held 

government intervention was required when consumers are unknowledgeable about 

health services. Although the healthcare market differs considerably from the market 

depicted by Arrow and Mushkin, their view of the necessity for non-market influences, 

including government, persists today (Pathak and Escovitz 1996; Bloom, Standing, and 

Lloyd 2008; Smith et al. 1997; Savedoff 2004; Brown and Connelly 2005). 

The government may be better positioned to counter this tendency by 

increasing regulatory stringency for two reasons (Gray 1986). First, the government 
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(specifically the FDA) may be more effective in creating and enforcing guidelines with 

higher regulatory stringency because it can remove drugs from the market and prohibit 

physicians from prescribing pharmaceuticals. Second, because the FDA does not 

financially benefit from prescribing or selling a pharmaceutical, it does not face an 

incentive to underprovide regulatory stringency. 

While private governance faces perverse incentives and limitations, it is critical 

to compare these to the perverse incentives and limitations of public governance. By 

using a comparative-institutional-analysis rather than a “nirvana approach”, we see that 

both private and public governance yield imperfect outcomes (Demsetz 1969, 1). The 

critical question becomes whether private or public regulation can provide 

comparatively more effective governance.  

Although asymmetric information could lead to market failure, the incentives of 

drug companies and physicians can be aligned through the discipline of continuous 

dealings (Leeson 2014a; Smith 1776).  Hoffman-LaRoche and other drug companies 

have an incentive to minimize the risk of their products harming customers by only 

working with physicians who will prescribe their products responsibly. They also have 

an incentive to monitor physicians to ensure safe prescribing practices to avoid 

diminished future revenue, reputational damage, or legal repercussions. The physician 

also has an incentive to cooperate with the guidelines of a risk-management program to 

avoid losing the ability to prescribe the pharmaceutical and damaging their reputation. 

This profit motive serves to incentivize the physician to cooperate with drug 

manufacturers and adhere to the requirements of the manufacturers’ program.  
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Private efforts to regulate interactions between parties and foster cooperation in 

complex interactions have been successful (Leeson 2009, Leeson 2014b; Leeson and 

Boettke 2009; Stringham 2015). An example of such cooperation in medical practice is 

off-label prescription of pharmaceuticals which accounts for approximately 25% of all 

prescriptions in the US (Leibman 2003) and, with few exceptions, is self-regulated 

among physicians and pharmaceutical companies (Tabarrok 2000; Klein and Tabarrok 

2004).15  This self-regulation extends to isotretinoin where an estimated 90% of 

prescriptions were for off-label use in 2002  (Honien, Moore, and Erickson 2004). 

While this private governance has not eliminated the potential for principal-agent 

problems, it has served as an effective alternative to public regulation.  

Although it is the mission of the FDA to assess both the riskiness and efficacy of 

pharmaceuticals, as a government agency it does not face the same profit incentive as a 

private firm (Mises 1944; Tullock 1965). Because it benefits the FDA to restrict access to 

potentially dangerous drugs but it does not benefit them (financially) when a 

pharmaceutical is prescribed, the FDA has an incentive to be overly conservative when 

approving new pharmaceuticals (Stossel 2015). Previous literature indicates the FDA 

provides overly stringent regulation in approving prescription drugs (Peltzman 1973; 

Ward 1992; Miller 1998). As an unintended consequence, the FDA’s regulatory actions 

may harm more people on net than they help from preventing the use of unsafe 

pharmaceuticals. This must be accounted for when examining the comparative 

effectiveness of public and private regulation.  

Given both private and public governing bodies are subject to market failure in 

                                                      
15A pharmaceutical is used off-label if it is prescribed for a use the FDA has not approved. 
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medicine, the question of which governing body is best able to attain the lowest total risk 

is empirical. To assess the varying degrees of regulatory stringency between programs, I 

compare the steps required for physicians to write prescriptions and patients to obtain 

treatment.  

3.4. Evaluating the Stringency of Risk-Management Programs 

The three risk-management programs implemented different degrees of regulatory 

stringency. Thus, each provides a different amount of total risk. Before comparing their 

relative effectiveness, we must examine the steps each program requires for obtaining a 

prescription. This provides a basis to compare relatively more and less stringent 

programs. 

3.4.1. Stringency of the Accutane Pregnancy Prevention Program 

Under the Accutane Pregnancy Prevention Program, Hoffman-LaRoche 

provided a pregnancy-prevention program kit which provided guidelines for physicians 

to gauge if patients would use isotretinoin responsibly before prescribing it. These 

guidelines were part of a qualification checklist which included educational materials 

and consent forms to help physicians gauge patients’ commitment to using Accutane 

safely (Mitchell, Van Bennekom, and Louik 1995). These materials also promoted 

communication between the patient and physician to determine the best course of 

treatment before a prescription was written. 

 For a prescription to be filled under this program, the physician must first 

register with Hoffman-LaRoche to obtain the pregnancy-prevention program kit. 

Before beginning treatment, the patient was required to show a negative pregnancy test 

a week before a prescription could be written. The patient must also complete and sign 
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a ten-step written consent form. After reviewing the form with the patient, the 

physician also signed the form. Before writing the prescription, the physician waited 

until the second or third day of the patient’s next menstrual cycle. The kit also strongly 

recommended the physician instruct the patient to use two forms of contraceptives 

beginning one month before treatment and ending one month after treatment and to 

take monthly pregnancy tests as a precaution. It also advised physicians to only write 

one-month prescriptions. Hoffman-LaRoche implemented and enforced these 

requirements. 

To monitor whether the tools in the pregnancy-prevention program kit were being 

used, Hoffman-LaRoche implemented a prescriber tracking survey which served a 

monitoring and punishment mechanism to enforce physician compliance. The Accutane 

Prescriber Tracking Survey surveyed 200 primary-care physicians and 110 

dermatologists biannually. If Hoffman-LaRoche suspected a physician was negligently 

prescribing Accutane, they could ban the physician from prescribing. As Accutane was a 

versatile and effective means to treat acne, losing the ability to prescribe it would greatly 

affect the quality of care the physician provided. It may also have harmed them 

financially if they were not able to offer Accutane to their patients while other physicians 

could.  

3.4.2. Stringency of the System to Manage Accutane Related Teratogenicity 

 

The System to Manage Accutane Related Teratogenicity also required the 

physician to register with Hoffman-LaRoche to prescribe Accutane. However, to better 

monitor whether each pre-prescription step was followed, the physician received 

stickers which they attached to prescriptions to indicate the patient completed all 
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necessary steps. These stickers were obtained from Hoffman-LaRoche. 

Before the patient could begin treatment under the supervision of a physician, 

she had to produce two consecutive negative pregnancy tests.16 She was then required 

to read and sign an informed-consent agreement explaining the risk of birth defects 

associated with using isotretinoin. The patient was also required to commit to using two 

forms of contraceptives from an FDA-approved list for the duration of her treatment. 

The prescription could only be marked with the approval sticker after the physician 

witnessed the negative pregnancy tests. The pharmacist could only fill prescriptions 

with the sticker attached. This process occurred every month until the patient completed 

treatment.17 The FDA enforced these requirements and could ban physicians from 

prescribing Accutane if the requirements were not adhered to. 

3.4.3. Stringency of  iPLEDGE 

 

The third risk-management program, iPLEDGE, was managed through the 

government website iPLEDGE.com. Physicians wishing to prescribe isotretinoin must 

register through iPLEDGE.com and maintain registration annually to continue 

prescribing isotretinoin. The same is required for pharmacies to dispense isotretinoin. 

Physicians can only issue prescriptions to registered pharmacies, and pharmaceutical 

companies manufacturing isotretinoin can only distribute to registered pharmacies.  

Patients must also register with iPLEDGE.com, where female patients must 

take monthly exams testing their understanding of iPLEDGE’s rules and 

contraceptive requirements. They must also produce two negative pregnancy tests, 

                                                      
16After the first prescription was filled, the patient was only required to produce one negative pregnancy 

test for each additional month of treatment. 
17According to the American Academy of Dermatology, the average course of treatment for isotretinoin 

therapy is 4-5 months. 
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the first in the physician’s office and the second in an approved lab.18 Only then can 

the patient meet with a physician and get a prescription. The patient must have the 

prescription filled within seven days or else they will be “locked out” of the program 

and are unable to receive a prescription for 23 days.19 Male patients and female 

patients who cannot become pregnant must also register but need not re-register 

monthly. 

The physician must report monthly updates to iPLEDGE.com verifying the 

patient produced the monthly negative pregnancy test, passed their exam, and selected 

two pre-approved methods of contraceptives. After providing these updates, the physician 

then must review the contraceptive practices with the patient. Then, another monthly 

prescription can be written. I compare the requirements to receive a prescription 

under the three risk-management programs in Table 3.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                      
18As with the System to Manage Accutane Regulated Teratogenicity, after the first prescription is written 

the patient is only required to produce one negative pregnancy test per month of additional treatment. 
19In 2007, the FDA extended the allowable time to fill prescriptions to 30 days for patients who could not 
become pregnant. Patients who could become pregnant were still required to fill prescriptions within seven 
days, but the starting time for this window was changed to within seven days of producing a negative 
pregnancy test rather than the last visit to a physician. 
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Table 3.1. Requirements to receive a prescription under each risk-management 

program. 
 

Accutane Pregnancy Prevention 

Program 

System to Manage Accutane 

Related Teratogenicity 
iPLEDGE 

1. Physician registers to obtain 

pregnancy-prevention 

program kit 

1. Physician registers to 

obtain stickers  

1. Physician registers with 

iPLEDGE.com 

2. Patient produces negative 

pregnancy test  

2. Patient produces two 

negative pregnancy tests 

2. Pharmacy registers with 

iPLEDGE.com 

3. Patient reads and signs ten-

step consent form 

3. Patient reads and signs 

consent form 

3. Patient registers with 

iPLEDGE.com 

4. Physician signs consent 

form after reviewing form 

with patient  

4. Patient selects two pre-

approved forms of 

contraceptives 

4. Patient passes exam on 

iPLEDGE.com 

5. Prescription is written 

second or third day after 

normal menstrual cycle 

begins 

5. Physician witnesses 

negative pregnancy tests, 

reviews consent form, and 

approves two forms of 

contraceptives 

5. Patient produces first 

negative pregnancy test in 

physician’s office 

 6. Physician marks 

prescription with sticker 

6. Patient produces second 

negative pregnancy test at 

approved location 

 7. Pharmacist verifies 

prescription is marked with 

sticker before dispensing to 

patient 

7. Patient meets with physician 

  8.          Process is repeated monthly 8. Physician witnesses two 

negative pregnancy tests, 

verifies patient has passed 

exam, and records two pre-

approved forms of 

contraceptives patient 

chooses on iPLEDGE.com 

  9. Physician reviews dangers of 

fetal exposure to isotretinoin 

  10. Prescription is issued to 

approved pharmacy 

  11. Patient obtains prescription 

no later than seven days after 

written 

  12. Process is repeated monthly  

   

 

As the previous literature predicts, the private risk-management program provided 

fewer requirements than the public risk-management programs where the patient-

physician relationships was the primary mechanism for preventing patient pregnancies. 

The public risk-management programs increased regulatory stringency by making many 
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of the private program’s recommendations mandatory and requiring more steps to 

administer and obtain treatment. Determining which program provides lower total risk 

requires examining if these programs effectively reduced pregnancies and educated 

patients. These comparisons also test if the tendency of a private regulatory body to 

underprovide regulatory stringency provides comparatively more effective governance 

than the overprovision expected from a public governing body.  

3.5. Evaluating the Effectiveness of the Risk-Management Programs 

The primary data for evaluating effectiveness come from reports and documents 

prepared by Hoffman-LaRoche for the FDA to compare the risk-management programs. 

Both parties agreed on how to measure and report the data before compiling the reports, 

which also heavily influenced the FDA’s decisions regarding effectiveness and the need 

to supplant programs. When data is unavailable from these reports and documents, I 

supplement this information with findings from the medical literature.   

The most important metrics by which to evaluatethe relative effectiveness of the risk 

management programs are total pregnancies and pregnancy rates under each program. 

Data on total pregnancies, while not ideal, are more complete than data on pregnancy 

rates per 1,000 patients. Since data on pregnancy rates are not available for the entire 

period, I provide a more complete picture by also reporting on the changes in 

prescriptions to demonstrate changes in regulatory stringency and changes in total risk. 

Before making comparisons, there are numerous limitations to the available data 

which must be addressed. Perhaps the greatest limitation is the unavailability of 

prescriptions obtained and pregnancies occurring with illegal use of isotretinoin. While 

the absence of this data limits risk of noncompliance comparisons between the programs, 
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reports regarding concerns over illegal acquisition of isotretinoin provide evidence for 

overly stringent regulation through increased risk of noncompliance. Additional 

noncompliance and underreporting of pregnancies occurring with illegal use bias our 

comparisons for the public risk-management programs.  

There are also data limitations within the FDA reports and documents. Although the 

first risk-management program was implemented in 1987, reports of pregnancies were 

not systematically collected before 1989. On account of this limitation, and the fact that it 

is unclear when pregnancies began from 1987-1988, I do not include them in this 

analysis. Also, the FDA and Hoffman-LaRoche did not agree on a method to estimate 

total or new Accutane users before 1991, making estimates for new prescriptions before 

1991 unavailable.  

3.5.1. Effectiveness of the Accutane Pregnancy Prevention Program 

Using the guidelines established in the pregnancy-prevention program kit, 

approximately 15% of female patients were denied Accutane as a result of the 

guidelines recommended by Hoffman-LaRoche.20 Among the most common reasons 

for denial were refusal to take birth control, lack of understanding of the seriousness of 

becoming pregnant while on Accutane (as judged by the physician), and failure to 

complete the consent form. This served as an effective means to reduce the pregnancy 

rates of new patients as shown in Figure 3.1: 

 

 

 

 

 

 

                                                      
20 See page five of  the FDA’s“Pregnancy Prevention Program: A Risk Management Program to Reduce 

Pregnancies During Accutane Treatment”. 
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Figure 3.1. Pregnancies per 1,000 new female patients under the pregnancy prevention 

program.21 

 

 
 

As reported by the FDA, the Accutane Pregnancy Prevention Program reduced the 

pregnancy rate for newly enrolled female patients by approximately 50% from 1989-

1998.22 

Evidence also indicates while pregnancy rates for newly enrolled female patients 

decreased, prescriptions for Accutane increased under the Accutane Pregnancy 

Prevention Program. According to Wysowski, Swann, and Vega (2002), the annual 

median number of total Accutane prescriptions increased from approximately 800,000 

during  the 1983-1992 time period, to approximately two million by 2000. Figure 3.2 

shows estimated female and total new annual prescriptions of Accutane from 1991-1999: 

 

                                                      
21Data for this figure were obtained from the FDA document “Estimating Accutane Use”. Patients were 

only considered newly enrolled if they began treatment within the calendar year and completed a 140 day 

course of treatment (a normal length of treatment). The report only includes pregnancies verified from the 

SEU survey.  
22 This decrease is statistically significantly different from zero at the 1% level.  
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Figure 3.2. Estimated new prescriptions for accutane from 1991-1999.23 

 
The concomitant decreases in pregnancy rates for newly enrolled female patients 

and increases in prescriptions for the duration of the program demonstrates patients 

effectively received treatment and were not subject to excessive regulatory stringency. 

Despite the theoretical limitations on a private company implementing and effectively 

enforcing a risk-management program, the incentives of physicians and Hoffman-

LaRoche were clearly aligned to cooperate, provide effective treatment, and adhere to the 

Accutane Pregnancy Prevention Program.  

Private governance of Accutane was also successful in educating patients. 

Mitchell, Van Bennekom, and Louik (1995, 105) conducted a survey of women using 

Accutane from 1989-1993 and found “the program encourages communication between 

physicians and patients regarding the drug’s teratogenic risk”. Patient understanding of 

the dangers of becoming pregnant while taking Accutane was “virtually universal” 

                                                      
23Data for this figure were obtained from the FDA’s “Estimating Accutane Use.”  
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(Mitchell, Van Bennekom, and Louik 1995, 105).  

Despite success, concerns over underreporting of pregnancies prompted the FDA 

to become involved with the risk-management program for Accutane (Meadows 2001). 

The FDA was also concerned about alleged noncompliance of physicians under the 

Accutane Pregnancy Prevention Program.24 Although the evidence of underreporting 

pregnancies and noncompliance is debatable, it reflects the theoretical limitations for a 

private firm to implement a successful risk-management program and attain a lower total 

risk.  

3.5.2. Effectiveness of the System to Manage Accutane Related Teratogenicity 

The FDA created and implemented the System to Manage Accutane Related 

Teratogenicity to replace Hoffman-LaRoche’s program with a more stringent risk-

management program (although it borrowed heavily from its predecessor). The new 

program was fully initiated in 2002 and was distributed to more than 375,000 

healthcare professionals (Medscape 2002). The System to Manage Accutane Related 

Teratogenicity was specifically to further reduce the amount of pregnancies occurring 

while using Accutane. 

Physicians found the new requirements listed in Table 3.1 overly burdensome 

(Stashower 2003), and some elected to no longer prescribe Accutane (Mahoney and 

Stone 2011). By electing to do so, they denied patients a proven treatment option. 

                                                      
15These concerns were primarily regarding physicians not using the entire pregnancy-prevention kit when 

consulting their patients about the dangers of becoming pregnant while using Accutane. According to the 

Accutane Prescriber Tracking Survey data provided by the FDA’s “Pregnancy Prevention Program: A 

Risk Management Program to Reduce Pregnancies during Accutane Treatment”, “98% of the prescribers 

reported using at least one component of the PPP [Accutane Pregnancy Prevention Program] to counsel 

female patients about Accutane…97% of prescribers were using the consent form and the patient 

brochure and 85% are using the serum pregnancy test...However, some of the components are not being 

used as effectively as other components…Only about 70% are using the contraceptive pamphlet, check 

list and patient self-test”(5-6). 
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Consistent with the framework in section 2, additional regulatory stringency increased the 

incentive for risky behavior from patients. The American Medical Association and the 

American Academy of Dermatologists warned the FDA their actions may motivate 

patients to seek alternative ways to acquire Accutane (Woodcock 2002). Within the first 

year of implementing the System to Manage Accutane Related Teratogenicity, the FDA 

noted several websites where Accutane was available for purchase, “either with no 

prescription, with only an on-line questionnaire, or based on a faxed prescription” 

(Woodcock 2002, 39).25 These efforts to circumvent the legal way of obtaining Accutane 

increased the dangers of other potential harmful side effects going unnoticed because a 

medical professional was not involved in administering treatment.  

Under the System to Manage Accutane Related Teratogenicity, pregnancies 

increased and total prescriptions decreased. According to the FDA, reported 

pregnancies increased from 2002-2003.26 These figures do not include pregnancies from 

illegal purchases. Although it is unknown how much isotretinoin was purchased online 

and how many pregnancies resulted, increases in regulatory stringency clearly 

increased the risk of noncompliance. Absence of such information likely biases 

comparisons in favor of public risk-management programs.  During the same period, 

total prescriptions for isotretinoin decreased by an estimated 23% (Mendelson et al. 

2005). Overall, the medical literature indicates the System to Manage Accutane Related 

Teratogenicity was largely ineffective in preventing pregnancies (Lipper 2007; Brinker, 

                                                      
25The medical literature indicates little changes in patient characteristics over the period examined 

(Pinheiro et al. 2013; Mendelsohn et al. 2005). This indicates patients seeking isotretinoin online likely do 

not belong to a specific demographic or age group. 
26See “Dermatologic and Ophthalmic Drugs Advisory Committee Briefing Document for NDA 18–622 

Accutane® (isotretinoin) Capsules” (39).  
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Kornegay, and Noorjah 2005).  

The System to Manage Accutane Related Teratogenicity increased total risk 

through creating additional requirements for physicians and patients to prescribe and 

attain treatment. The increases in regulatory stringency resulted in an increased risk of 

noncompliance and ultimately increased pregnancy rates and the likelihood of patients 

using Accutane irresponsibly. Although the availability of Accutane online may also play 

a role in incentivizing patients to seek Accutane illegally, increasing the difficulty of 

acquiring treatment legally is likely to have a similar effect. The program also worked to 

disrupt the patient-physician relationship by replacing it with patients’ and physicians’ 

adherence to additional requirements.  

The System to Manage Accutane Related Teratogenicity was short lived and was 

fully replaced by iPLEDGE three years after it was fully implemented. With its 

replacement, the regulatory stringency associated with receiving and distributing 

isotretinoin increased. Schonfeld, Amoura, and Kratochvil (2009, 104) describe 

iPLEDGE as “one of the most rigorous risk-management programs for therapeutic agents 

ever established”. 

3.5.3. The Effectiveness of iPLEDGE 

The FDA replaced the System to Manage Accutane Related Teratogenicity with 

iPLEDGE because it failed to meet its objectives. The FDA also wanted to centralize all 

the risk-management programs to prevent manufacturers of generic Accutane from 

implementing their own. According to the FDA (2006, 7), “the central tenet of the 

isotretinoin risk-management program is that the one centralized registry, system of 

clearinghouse be created and that all prescribers, dispensing pharmacies, and patients 
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participate in the risk management program in order to prescribe, dispense or receive the 

medication”.27 

There are two important factors to address when examining iPLEDGE. First, the 

introduction of generic forms of Accutane extends the comparative-institutional-analysis 

to four versions of the same pharmaceutical governed under a single risk-management 

program. Second, the availability of generic alternatives and ability to purchase 

isotretinoin online both likely worked to reduce demand for legally obtaining Accutane. 

Although extending the analysis to include multiple drugs and the potential for black 

market acquisition of these drugs makes the analysis more complex, the framework 

developed in section 2 is still useful because iPLEDGE seeks to attain the same ends as 

its predecessor programs.28 

Increases in regulatory stringency worked to exacerbate many of the difficulties 

physicians faced under the previous program. During the first year of iPLEDGE, 

technical problems with iPLEDGE.com caused frequent delays and increased the 

difficulties of administering and receiving treatment (Abroms et al. 2006). According to a 

2006 survey conducted on 378 dermatologists registered with iPLEDGE.com, 90% of 

surveyed dermatologists faced technical difficulties when trying to administer treatment 

and 52% of patient’s treatment plans were delayed (Boodman 2006). The same survey 

also found 39% of patients experienced technical problems when trying to register and 

complete their exams (Boodman 2006).  

As with its predecessor, iPLEDGE’s increased regulatory stringency decreased 

physicians’ and patients’ access to isotretinoin.  This regulatory stringency worked to 

                                                      
27 See the FDA’s “Isotretinoin Update”. 
28 From 2002–2003, the available forms of isotretinoin were: Accutane, Amnesteem, Clarvaris, and Sotret. 



   
 

Raymond J. March, Texas Tech University, May 2017 

46 
 

increase the risk of noncompliance by incentivizing patients to continue seeking illegal 

online purchases. One year after the implementation of iPLEDGE, the FDA created a 

special webpage warning ofthe dangers associated with taking isotretinoin without a 

physician’s guidance to reduce online purchases.29 

Further, in a comparative study of the two FDA programs, Shin et al. (2011), 

concluded iPLEDGE did not decrease the risk of patients becoming pregnant 

significantly more than the System to Manage Accutane Related Teratogenicity. I show 

total reported pregnancies for patients using Accutane under each risk-management 

program in Figure 3.3. 

Figure 3.3. Total patient pregnancies using Accutane from 1989 –2008. 

 
 

 

                                                      
29See the FDA’s “News and Events, FDA News Release: FDA Launches Web Page Warning against 

Buying Accutane and Its Generic Versions Online”. 
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Total pregnancies among isotretinoin patients reported from 1989-1999 are 

provided in the FDA’s “Estimated Accutane Use” and pregnancies reported from 2001-

2008 are provided from Micheal Fostner of Hoffman-LaRoche’s presentation 

“Evaluation of the Effectiveness of Risk Management”. Both use the same data from 

Hoffman-LaRoche. I use total reported pregnancies to compare these programs instead 

of pregnancy rates because data on the number of female patients is unavailable. 

Similarly, I only use pregnancies occurring using Accutane because data on pregnancies 

occurring with generic Accutane is unavailable. Data were unavailable for the year 2000 

after March and 2005 was only measured from April-December. These gaps are likely 

due to transitions into successor programs. Data on pregnancies post 2008 were also 

unavailable due to Accutane’s discontinuation.  

There is a statistically significant difference between the mean number of 

reported pregnancies under the System to Manage Accutane Related Teratogenicity and 

the mean number of total pregnancies under the Accutane Pregnancy Prevention 

Program at the 5% level. There is not a statistically significant difference in the mean 

number of reported pregnancies between iPLEDGE and the Accutane Pregnancy 

Prevention Program or between iPLEDGE and the System to Manage Accutane Related 

Teratogenicity at the 5% level.  

According to the medical literature, total prescriptions decreased under 

iPLEDGE for both Accutane and itsgeneric forms. After the first year iPLEDGE had 

been implemented, total prescriptions for Accutane decreased by 23% (Shin et al. 

2010). Dooren (2006) reported a 16% decrease in generic Accutane prescriptions in the 

first six months of 2005. This trend continued a year after iPLEDGE was implemented, 
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wherein 2007 total prescriptions (including Accutane and its generic forms) decreased 

by an additional 10% (Shin et al. 2010). 

iPLEDGE also failed to provide a more successful educational program than the 

System to Manage Accutane Related Teratogenicity. Werner et al. (2014, 366) 

concluded from a survey conducted on sixteen women who recently underwent 

isotretinoin counseling, “The iPLEDGE program increases anxiety about isotretinoin 

more than it helps women feel protected from the teratogenic risks”. This anxiety was 

not accompanied by increases in recommended contraceptive practices by patients. 

Pinheiro et al. (2013) examined the 24 month period before and after the implementation 

of iPLEDGE and found no change in the use of contraceptive practices between the 

periods.30 Although anxiety can provide an incentive to deter uncommitted patients or 

persuade them to take treatment more seriously, iPLEDGE was not able to use anxiety to 

promote stronger adherence to its contraceptive requirements.  

As with the System to Manage Accutane Related Teratogenicity, iPLEDGE 

increased total risk by providing overly stringent regulations through increasing the risk 

of noncompliance. This increased risk of noncompliance continued the trend of illegal 

use of isotretinoin by patients and restricted physicians’ ability to treat patients. Overall, 

according to FDA reports and documents as well as findings in the medical literature, 

iPLEDGE was not more successful than its predecessor in educating patients and 

reducing pregnancies.  

To determine whether fluctuating pregnancy rates and total pregnancies under 

                                                      
30The authors did initially find, “a small increase in the proportion of patients concomitantly using 

isotretinoin and contraceptives coincident with iPledge among younger patients” (1257). However, 

over the length of the study this proportional increase diminished to pre-iPLEDGE levels. 
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various programs were a result of trends in the larger US population, I compare the trends 

in pregnancies examined above to overall pregnancy rates for females between 15-24 

years old. According to the medical literature, the majority of female patients using 

isotretinoin were in their mid-teens to mid-twenties (Mitchell et al. 1995; Wysowski et al. 

2002; Shin et al 2013). The total number of pregnancies for females in the 15–17, 18–19, 

and 20–24 age brackets is provided in Figure 3.4.31 

Figure 3.4. Total pregnancies per 1,000 women in majority patient age groups. 

 

 

 Because data for total pregnancies over the examined age brackets were 

unavailable for ages 15–24 inclusively, I examine them separately. There was an overall 

downward trend (between 8%-16% for each age group) for pregnancies per 1,000 

females from 1990-2008 in each age bracket. However, this trend was significantly 

                                                      
31 Data for this figure were provided by the Center for Disease Control. Data for the year 1989 were 

unavailable. 
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smaller than the decrease under the Accutane Pregnancy Prevention Program. 

Additionally, pregnancies per 1,000 females in each age bracket continue to decrease past 

the year 2000, where evidence from the FDA and medical literature suggests pregnancies 

increased under the FDA risk-management programs. This indicates the pregnancies of 

female patients undergoing isotretinoin therapy were likely not a result of overall 

pregnancy rate decreases.32 

 I also examined if changes in contraceptive practices for sexually active women 

could have affected fluctuations in pregnancies under the various programs. According to 

the Center for Disease Control’s “Use of Contraception in the United States: 1982-2008” 

the percentage of sexually experienced woman between 15-44 years old using any form 

of contraceptive increased 4% from 1982-2008. The slight increases in contraceptive 

practice are unlikely to have significant explanatory power.  

3.6. Conclusion 

Isotretinoin’s versatile and effective treatment for a variety of acne conditions in 

conjunction with its ability to harm fetal development has prompted the adoption of three 

risk-management programs. Isotretinoin is a rare example of a pharmaceutical which was 

regulated privately by its manufacturer and later publicly by the FDA. By using a 

comparative-institutional approach, comparing the effectiveness of isotretinoin’s risk-

management programs provides us with a case study where we can compare the ability of 

private and public governing bodies to mitigate the potential risks from using a 

potentially harmful pharmaceutical.  

The Accutane Pregnancy Prevention Program, although less stringent than FDA 

                                                      
32With the exception of when the pregnancy occurred and which contraceptive practices the patient or their 

sexual partner used, there is no further descriptive information available for patients who became pregnant 

while using isotretinoin (Mitchell, Van Bennekom, and Louik 1995; Robertson et al. 2005).  



   
 

Raymond J. March, Texas Tech University, May 2017 

51 
 

programs designed with the same objectives, successfully reduced pregnancies and 

educated female patients of the dangers of becoming pregnant while using Accutane. 

Despite theoretical concerns of private firms not providing an effective amount of 

enforcement, and potential incentive issues for physicians, evidence indicates the 

Accutane Pregnancy Prevention Program was able to align incentives and provided 

effective risk-management.  

The System to Manage Accutane Related Teratogenicity and iPLEDGE provided 

more stringent regulation which worked to decrease patient access to effective treatment. 

Additionally, the regulation restricted patient and physician access to isotretinoin, which 

motivated patients to purchase isotretinoin illegally online. This increased the risk of 

patients using isotretinoin irresponsibly, which, in addition to increasing the total risk of 

exposure, also increased the risk other side effects of isotretinoin could go unnoticed and 

cause additional medical problems.  

It is also critical to remember the unavailability of data and other factors 

mentioned above likely bias the results against the case for private risk-management 

effectiveness. Illegal use of isotretinoin would likely be higher under the more stringent 

public programs. It is also probable pregnancies occurring with illegal use of isotretinoin 

are underreported. Although the existing evidence is not conclusive, additional evidence 

would likely bolster the casefor effective private governance.  

The evidence in support of the effectiveness of private risk-management programs 

is further strengthened when we consider the cosmetic and psychological benefits patients 

receive from using isotretinoin. By adopting a standard of risk minimization, this essay 

has only looked at the downside of isotretinoin usage. Hoffman-LaRoche’s program 
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provided more patients with the benefits of using isotretinoin and provided a lower risk of 

exposure than the System to Manage Accutane Related Teratogenicity or iPLEDGE. 

Stashhower (2003, 1200), a practicing dermatologist, describes his patients using 

Accutane as “very happy young men and women whose lives have been resurrected by 

this drug”. 

As previously mentioned, this example is limited in its application as we are 

comparing the risk-management program of a government-granted monopoly to a 

government-enforced risk-management program that governs several firms. Because the 

manufacturer of isotretinoin was granted a monopoly, the Accutane Pregnancy 

Prevention Program did not compete with other risk-management programs. For these 

reasons, this case study is limited in its implications for private regulation outperforming 

public regulation in the healthcare market. Additionally, since the FDA governed the 

risk-management of Accutane and its generic forms under iPLEDGE, a comparison 

between competing drug manufacturers’ risk-management programs, a private 

monopolist’s program, and the FDA’s program is not possible.  

Although comparing the risk-management program of a government-granted 

monopoly limits its universal application, it also provides evidence that a monopolist may 

still be better able to develop an effective and more efficient risk-management program 

than the government. Even with the inefficiencies a monopolist provides, it must still 

provide a valuable product to consumers (or patients). The monopolist has an incentive 

not to provide overly stringent regulation to manage the risk associated with its products 

but also to provide sufficient regulatory stringency governing legal use to avoid 

reputational damage or legal repercussions. This incentive structure may provide a 
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monopolist a stronger ability to effectively mitigate the components of risk management 

than a public governing body with different incentives.  

The findings of this case study provide implications for the FDA’s involvement in 

risk-management. Specifically, this case study demonstrates private interests may provide 

effective governance when attempting to minimize the risks associated with 

pharmaceutical prescription. Rather than increased FDA involvement into the risk-

management of pharmaceuticals,  it may be more effective to delegate control of risk-

management to private interests. This case study also opens a path for new research in 

comparative-institutional-analysis in other risk-management programs and the larger 

healthcare market. New research could also examine if comparatively more FDA 

involvement in risk-management programs produces fewer undesirable outcomes. 

Similar analyses could be conducted on comparatively more or less regulated sectors of 

healthcare. These analyses could also help determine which regulatory and institutional 

factors in healthcare markets are more likely to produce desired outcomes.  
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Chapter 4 

Pharmaceutical Company Payments and Physician Concentration: An 

Empirical Analysis 
4.1. Introduction 

As part of the Physician Payment Sunshine Act, information regarding financial 

transactions between physicians and pharmaceutical companies exceeding $10 are legally 

required to be collected by pharmaceutical companies and reported to the federal 

government.  The Physician Payment Sunshine Act passed as a component of the 

Affordable Care Act to increase visibility into the interactions between physicians and the 

pharmaceutical industry. Foremost, the legislation intends to raise consumer awareness of 

their physician’s financial relationships to prevent potential conflicts of interest 

(Richardson 2014). Payments made to physicians take a variety of forms including 

research grants, speaking fees, travel funds, payment for serving in educational 

capacities, gifts, meals, and consulting services (Leonard 2014). This information is 

compiled and released by the Center for Medicare & Medicaid. The first report was 

released in late 2013.  

With the recent systematic collection and release of these financial transactions, 

many pieces have been published expressing surprise and concern regarding the 

magnitude and frequency of payments made to physicians (Thomas, Armendariz, and 

Cohen 2014; Fiorillo 2015; Carlson 2016). Among the primary concerns of these pieces 

is the potential perverse incentives physicians face to change their prescribing habits 

when they receive payments from pharmaceutical companies. Although many pieces 

implicitly assume the outcomes of these exchanges are harmful, it is important to note a 

change in the prescribing habits of physicians could benefit their patients. Some pieces 
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note these financial transactions are frequently for research purposes and can provide a 

significant information-distribution role in the medical field (LaMattina 2015; 

McArdle2016).  

The recent interest in physician’s financial relationships with the pharmaceutical 

industry is likely a result of the first release of nationally representative data. The effect 

of conflict of interests’ on the physician-patient relationship and the potential larger 

effects on the healthcare market have long examined in the health economics and medical 

literature (Mushkin 1958; Arrow 1963; Emmanuel and Emmanuel 1992; Mooney and 

Ryan 1993; Ryan 1994; Wazana 2000).33 Furthermore, similar legislation requiring 

disclosure of payments made to physicians from pharmaceutical companies was 

previously enacted to at the state level in Minnesota, California, Maine, Vermont, West 

Virginia, and Washington DC before the Physician Payment Sunshine Act (Ross et al. 

2007). 

Recently written pieces and previous literature examining potential conflict of 

interest issues largely speculate whether relationships between pharmaceutical companies 

and physicians are to the patient’s benefit or detriment. Unfortunately, determining which 

is difficult. A more fruitful approach is to ask why such transactions are mutually 

beneficial given their frequency and magnitude. It is evident why frequent interaction and 

significant financial transactions the pharmaceutical industry benefits physicians. Why, 

however, are pharmaceutical companies willing to make these exchanges? 

While a pharmaceutical company issuing payments to physicians may effectively 

market their product or serve to further research, such transactions may also be a form of 

                                                      
33 Conflicts of interest is a term primarily found in the medical and health literature. The same issue is 

frequently called principal-agent problems or agency issues in the economics literature.  
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rent-seeking. Pharmaceutical companies may provide funding for entertainment, dining, 

traveling, or honorariums for speaking as a means to influence and obtain favorable 

treatment from physicians. This framework places pharmaceutical companies as rent-

seekers and physicians as rent-providers.34 Examining the relationships between 

physicians and pharmaceutical companies as rent-seeking exchange allows us to reframe 

the financial transactions as welfare diminishing exchanges rather than speculating on if 

these exchanges harm or help patients. This essay now asks the question, which factors 

reduce the amount of resources devoted to potential net welfare decreasing exchanges 

attempting influence physicians?  

In this essay, I examine if increase physician concentration at the state level 

reduce the amount of payments made by rent-seeking pharmaceutical companies to 

physicians. If the number of rent-providing physicians increases, the rents become 

comparatively more commonplace. As a consequence, increase in physician 

concentration could result in a decrease in dollar amounts spent per physician. The 

reductions in payment amounts may reduce the wasteful use of resources devoted to rent-

seeking exchanges with physcians. I specifically examine physician concentration of total 

physicians, physicians in office-based practices, and physicians in hospital-based 

practices to examine if physicians within varying levels of competition between each 

other affect their ability to obtain comparatively higher payment amounts from the 

pharmaceutical industry. To empirically examine this relationship, I use ProPublica’s 

Dollars for Doctors database.  

This essay also expands the rent-seeking framework into a previously overlooked 

                                                      
34 I borrow the term rent-provider from Mueller (2003).  
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area of healthcare field regaining interest as a result of recent legislation. Previous 

literature examines physicians as rent-seekers (Reilly and Santerre 2013; Reilly 2012; 

Epstein and Johnson 2012). Other literaturee examines rent-seeking behavior from the 

pharmaceutical industry aimed at legislative and governing bodies (Chu 2008; March, 

Martin, and Redford 2016). However, the previous literature has not used the rent-

seeking framework to examine the exchanges between physicians and the pharmaceutical 

industry. 

This essay proceeds as follows. Section 2 develops the rent-seeking framework 

between physicians and pharmaceutical companies while reviewing the relevant 

economic and medical literature. Section 3 describes the data used in the empirical 

analysis. Section 4 outlines the empirical approach. Section 5 reports the empirical 

findings. Section 6 concludes and provides implications for future research.  

4.2. Rent-Seeking in the Physician and Pharmaceutical Company Relationship 

In any rent-seeking exchange, there are at least two parties: the rent-providers, 

who hold and exchange the rents or favors and the rent-seekers who want to exchange 

with the providers. A rentis obtained when a rent-seeker is able to maintain above market 

clearing returns from receiving favors from a rent-providing party (Tollison 1982, 2012). 

As with any voluntary exchange, fulfillment of the exchange dictates the rent-provider 

and rent-seeker believe they stand to be comparatively better off after the exchange. The 

amount of resources devoted to rent-seeking depends on the number rent-seeking parties 

and the perceived value of obtaining rents. Comparatively more valuable rents coupled 

with numerous rent-seekers makes the rent-provider able to extract a higher price for 

their rents.  
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Competition amongst rent-seekers to influence rent-providers involves the use of 

scarce resources to secure rents or favors (Buchanan 1980). The higher the perceived 

value of the obtainable rents by the rent-seekers promotes the comparatively large use of 

resources to obtain them (Tullock 2005). Unlike exchanges which take place in a market, 

rent-seeking is wasteful and imposes a net welfare decreasing social cost (Tullock 1967). 

These costs and net losses make rent-seeking a less efficient use of resources where the 

opportunity cost is a more productive use of resources (Cowen 1999).  

Although most rent-seeking literature examines government or governing bodies 

as the rent-providers and parties seeking government favors as the rent-seekers, this 

framework can be extended to physicians and the pharmaceutical industry. Because the 

pharmaceutical industry can financially benefit if they successfully influence physicians 

to prescribe their pharmaceuticals, companies devote resources into activities including 

meals, travel stipends, and compensation for providing testimony on their products. If 

these efforts can influence a physician to favor one pharmaceutical companies’ products 

over another, the pharmaceutical company obtains a favorable position from a rent-

providing party.   

Previous economic and medical literature indicates physicians hold rents. 

Primarily, the prevalence and persistence of asymmetric information between the 

physician and the patient (Arrow 1963; Newhouse 1970; Farley 1986; Reilly and 

Santorre 2013) as well as regulations restricting the supply of physicians (Svorny 2004) 

allows physicians to maintain a critical role in distributing pharmaceuticals.35 As rent-

providers, financial exchanges attempting to obtain favors from physicians likely contain 

                                                      
35The rents obtained from the physicians are a result of their own  rent-seeking. However, examining the 

sources of rent obtained by physicians is beyond the scope of this essay.  
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elements of rent-seeking. 

 The regularity of interactions between the pharmaceutical industry and 

physicians provides evidence of physicians’ rent-providing capability. Blumenthal (2004) 

notes in 2004 over 90% of physicians had some interaction with a pharmaceutical 

company. Wazana (2000) found, as of 2000, physicians interact with pharmaceutical 

sales representatives on average four times a month. Further, surveys conducted on 446 

physicians found approximately 54% were visited by a pharmaceutical sales 

representative at least once daily (Güldal and Semin 2000). Consistent with the rent-

seeking framework where comparatively more scarce rents obtain higher prices paid by 

rent-seekers, Campbell et al. (2007) found specialized physicians, whom have a lower 

concentration than overall physician concentration, can obtain comparatively more 

payment amounts.36 

Physicians benefit from these exchanges professionally and financially. 

Professionally, interactions provide information to physicians regarding current research 

findings (Stossel 2015). Additionally, pharmaceutical sales representatives and similar 

employees often provide physicians opportunities to attend sponsored luncheons and 

provide physicians free samples of their products (Gaedeke et al. 1999). In a survey 

conducted by Andaleeb and Tallman (1996, 79), physicians found, “the financial support 

the companies provided for continuing medical educational programs was…vital”. Other 

literature finds many physicians consider gifts and other forms of payment an entitlement 

(Lexchin 1989; Jacobs 1999; Katz, Caplan and Merz 2010). 

Pharmaceutical companies expend considerable financial resources to interact 

                                                      
36For example, Campbell et al. (2007, 1742) notes, “Cardiologists were more than twice as likely as family 

practitioners to receive payments [from pharmaceutical companies]”.  According to the Market Profile of 

U.S. Cardiologist, as of 2013, there is approximately a 14:1 ratio of family practitioners to cardiologists. 
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with physicians. In 1999, pharmaceutical companies spent approximately $8 billion on 

hiring, training and equipping pharmaceutical sales representatives (Coyle 2002). 

Pharmaceutical company’s advertisement targeted toward physicians increased $8,000 to 

$10,000 per physician from 2001-2005, which was double the average amount from 1996 

(Jastifer and Roberts 2009). Physician e-profiling is also used by pharmaceutical 

companies to database physicians which provides information on which physicians to 

target (Alkhaled et al. 2014). Physicians engaged in e-profiling were associated with more 

pharmaceutical sales representatives’ visits. 

 The pharmaceutical industry invests large amounts of resources into these 

interactions because securing influence over physicians can be financially beneficial. 

Wazana (2000, 375) examined 29 studies on physician behavior and found rapid 

prescribing of new drugs (instead of generics) and other forms of “non-rational 

prescribing” associated with interacting with pharmaceutical sales representatives, 

attending company sponsored continued medical education, or funded conference 

travel.37 Similarly in a controlled experiment, Chren and Landefeld (1994) found 

physicians were more likely to ask for pharmaceuticals to be added to hospital 

formularies after interacting with a pharmaceutical sales representative. Similar findings 

on changes in prescribing practices were found when physicians attended a 

pharmaceutical company sponsored symposium (Orlowski and Wateska 1992) obtained 

free product samples (Warrier et al. 2010), and after receiving gifts (Katz, Caplan, and 

                                                      
37 This “non-rational prescribing” is measured as a change in the physicians prescribing habits before and 

after receiving compensation. Although changes in prescribing habits are an important insight, as noted 

above, it is not sufficient to determine if this change was in a patient’s best interest. It does, however, 

indicate the potential to influence physician’s prescribing practices. 
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Merz 2010; Goodman 2001).38 

 Because payment amounts and frequency of interactions can serve a rent-seeking 

and net welfare decreasing social cost, it is critical to examine the factors which work to 

reduce payment amounts devoted to waste. A factor likely to motivate pharmaceutical 

companies to expend large financial resources in these exchanges is the value of the rents 

a physician has to exchange. If the number of physicians increases, the attractiveness of 

any individual physicians rent decreases.  The decrease in the motive to secure rents from 

any particular physician may result in comparatively less resources devoted to obtaining 

rents by rent-seekers. Some examples could include giving less expensive gifts, providing 

fewer or comparatively cheaper meals, lower speaking honorariums, or less travel 

expenses covered. 

 Although the relationship between physician concentration and payments from 

the pharmaceutical industry has not been preveioulsy examined, previous literature finds 

higher physician concentrations are associated with comparatively more patient-oriented 

outcomes. Shaumans (2015, 456) found higher concentrations of general practitioners per 

capita were associated with higher prescription rates “to satisfy patient’s expectations”. 

Austin and Baker (2015) found less physician practice competition was associated with 

higher costs for fifteen common procedures. Similar findings were obtained when 

examining concentration for specialized physician practices. Dunn and Shapiro (2015) 

showed cardiologists in higher concentrated markets were associated with higher service 

provision including more diagnostic procedures. While these findings do not indicate a 

reduction in rent-seeking from pharmaceutical companies, they do indicate higher 

                                                      
38Gifts included pens and sticky pads.  
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physician concentration is associated with comparatively more market-oriented 

outcomes.  

4.2.1 Difficulties Differentiating Rent-seeking and Productive Payments  

 There are several complicating factors to the hypothesis worth noting. Higher 

physician concentrations may not decrease the payment amounts made to physicians for 

several reasons. First, the rents offered by physicians are not homogeneous. 

Heterogeneity of physician specializations may have a larger net effect on pharmaceutical 

company’s willingness to engage in financial transactions regardless of the magnitude of 

physician concentration. Payment amounts may also be more a function of the local 

network or local environmental. For example, a comparatively higher concentration of 

medical schools or hospitals would necessarily raise the physician concentration (because 

medical schools and hospitals require physicians) but may not work to reduce the 

payment amounts made to physicians. The affect of the local environment may, on net, 

work to increase the resources devoted to influences physicians despite a comparatively 

higher concentration than an environment with less medical schools or hospitals.   

An additional concern with using the rent-seeking framework is the difficulty in 

distinguishing payments which serve a productive role (marketing and research) or rent-

seeking role. There generally exists some ambiguity in indentifying exchanges as profit-

seeking or rent-seeking (Pasour Jr. 1987; DiLorenzo 1988). The payments made to 

physicians could plausibly serve both productive and rent-seeking roles simultaneously. 

It is also possible economies of scale allow for access to comparatively larger 

concentrations of physicians at less cost (lesser dollar amounts spent per physician). This 

could work to reduce the cost of influencing individual physicians without reducing rent-
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seeking.  

Previous empirical analyses indicate higher amounts of payments from 

pharmaceutical companies were made to physicians specialized in either internal 

medicine or psychiatry and comparatively older (Norris et al. 2012).39 The effect of a 

physician’s sex on their ability to obtain payments remains unclear (Norris et al. 2012; 

Rose et al. 2014). Although not empirically examined, the previous literature also notes 

the importance of personal connection in establishing a financial relationship with the 

pharmaceutical company (Rose et al. 2014; Alkhaled et al. 2014).    

The effect of physician concentration on the payment amount received from a 

pharmaceutical company is ultimately an empirical question. This essay now turns to 

describing the data used in the empirical analysis. 

4.3. Data 

Data on the payment amount received by a physician, the type of payment, the 

physician’s specialty, and the state of practice of the physicians receiving payments was 

obtained from ProPublica’s Dollars for Doctors Database. The data was collected from 

applicable manufacturers (manufacturers making payments to physicians and teaching 

hospitals) and Group Purchasing Organizations (GPOs) who are legally required to report 

payments or transfers of value to the Center for Medicare & Medicaid Services.  

Applicable manufacturers are divided into type 1 and type 2 manufactures. A type 

1 manufacturer includes any organization operating in the US or a US territory who 

engages in the production, preparation, propagation, compounding, or conversion of a 

                                                      
39 In the author’s sample, the median and mean age was 53 where the range was 36-75 years old. 
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covered drug, medical device, or biological device.40 Type 2 organizations include 

organizations under common ownership with a type 1 manufacturer and provide 

assistance to a type 1 organization regarding production, preparation, propagation, sales, 

or distribution of a covered drug or medical device. Applicable GPOs include 

organizations which operate within the US or a US territory that purchase, arrange for, or 

negotiate purchases for a covered drug, medical device, or biological device without 

being solely used by the GPO. Covered drugs and medical devices are defined as those 

devices or products which require a prescription (for pharmaceuticals), pre-market 

approval by the FDA (for devices) or are reimbursed by Medicare, Medicaid, or 

Children’s Health Insurance Program.41 

Payments were collected from August-December of 2013. Payment types are 

divided into 16 categories: consulting fees, compensation for service other than 

consulting, honoraria, gifts, entertainment, food and beverage, travel and lodging, 

education, grants, charitable contribution, royalty or license, current or prospective 

ownership or investment interest, serving as faculty or as a speaker for an unaccredited 

and non-certified continuing educational program, serving as faculty or as a speaker for 

an accredited or certified continuing educational program, grants, and space rental or 

facility fees. Descriptions of each form of payment are provided in Table 4.1. 

 

 

 

                                                      
40 I do not include payments made in US territories in this analysis because physician concentration data is 

unavailable.  
41 Exceptions  include those manufacturers whose receive less than 10% of their revenues from covered 

drugs and medical devices, foreign entities who contribute to the manufacturing of a covered product but 

have no business presence in the US, Manufacturers who only produce the materials  for a covered drug or 

device but do not produce the finished product, entities which produce or use covered products within the 

entity itself (hospitals, hospital-based pharmacies, laboratories, etc.), and wholesalers who do not hold the 

title of a covered drug or medical device.  
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Table 4.1. Payment types and descriptions. 

 
Payment Type Description 

Consulting Fees  Payments made to physicians for advice and 

expertise on a particular medical product or 

treatment. 

Compensation for Service other than Consulting Payments made to physicians for speaking, training, 

and education engagements that are not for 

continuing education. 

Honoraria Similar to consulting fees, but generally reserved for 

a one-time, short duration activity. 

Gifts A general category, which will often include 

anything provided to a physician that does not fit 

into another category. 

Entertainment Attendance at recreational, cultural, sporting or 

other events. 

Food and Beverage Food and Beverage. 

Travel and Lodging Travel and Lodging. 

Education This category generally includes payments or 

transfers of value for classes, activities, programs or 

events that involve the imparting or acquiring of 

particular knowledge or skills, such as those used 

for a profession. This category can include things 

like textbooks and medical journal articles. 

Grant Payment for different types of research activities, 

including enrolling patients into studies of new 

drugs or devices. 

Charitable Contribution Any payment or transfer of value made to an 

organization with tax-exempt status under the 

Internal Revenue Code of 1986, but only if it is not 

more specifically described by one of the other 

nature or payment categories. 

Royalty or License Royalty or other payment based on sales of products 

that use a physician’s intellectual property. 

Current or Prospective Ownership or Investment 

Interest 

Ownership or investment interests currently held by 

physicians, as well as ownership interests or 

investments that physicians have not yet exercised. 

Serving as Faculty or as a Speaker for an 

Unaccredited and Non-certified Continuing 

Educational Program 

Compensation for serving as faculty or as a speaker 

for an unaccredited and non-certified continuing 

education program. 

Serving as Faculty or as a Speaker for an Accredited 

or Certified Continuing Educational Program 

Compensation for serving as faculty or as a speaker 

for an accredited or certified continuing education 

program. 

Grants Payments to a physician in support of a specific 

cause or activity. 

 

Space Rental for Facility Fees Fees for renting space or facilities. 

  

 

Data on the total number of physicians, the total number of physicians in office-

based physicians, the total number of hospital-based physicians, the total number of 
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physicians between specified age brackets, and the total number of male physicians at the 

state level was obtained from the American Medical Association’s (AMA’s) “Physician 

Characteristics and Distribution in the US 2015 Edition”. The publication is produced 

annually with a two-year delay in data availability (the 2015 edition’s estimates are for 

the year 2013). The data provided in the 2015 data books obtained from the AMA’s 

Physician Masterfile which contains records for every physician practicing medicine in 

the US. Records for each physician are started when the individual begins medical school 

in the US or when physicians who attended medical school outside the US begin 

practicing in the US.  

The Physician Characteristics and Distribution in the US record book defines the 

total number of physicians at the state level as all physician engaged in patient care 

(including both office-based and hospital-based practices). Office-based physicians are 

defined as those who are involved in seeing patients within any practice arrangement. 

Hospital-based are defined as physicians contracting with a hospital to provide patient 

care. Physician ages at the state level and broken into age brackets of below the age of 

35, between 36-45 years old, 46-55 years old, 56-65 years old, and older than 65 years 

old.  

Data on the percentage of the state population over 65 years old was obtained 

from the US Census Bureau. These estimations were obtained using midyear population 

estimates. Information on the percentage of state population considered obese was 

obtained from the “State of Obesity 2014 Issue Report” (the estimates are for the year 

2013). These reports are compiled annuallyby the Robert Wood Johnson Foundation. The 

report considers individuals to be obese if their Body Mass Index exceeds 30%.  
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Data on the percentage of the state population without any form of health 

insurance was obtained from the US Census Bureau’s “Health Insurance Coverage in the 

United States: 2013”. Estimates for health insurance coverage is this report are calculated 

using the Current Population Survey Annual Social and Economic Supplements. Figures 

on the total number of hospitals per state was obtained from the US Census Bureau. Data 

on accredited medical schools in the US was obtained from the Association of American 

Medical Colleges. Only medical schools within the US are included in this analysis. A 

list of all medical schools used in this analysisis providedin Appendix 1. 

Data for state urbanization is for the year 2010 because data for the year 2013 is 

unavailable. Figures were obtained from the US Census Bureau. The US Census Bureau 

defines urbanized areas and urbanized clusters at the state level as the population within a 

specified geographical area exceeding 50,000 people and at least 2,500. I also use the US 

Census Bureau’s regional distinctions where Pennsylvania, New Jersey, New York, 

Connecticut, Rhode Island, Massachusetts, Vermont, New Hampshire, and Maine are 

considered the Northeast region of the US. 

4.3. Empirical Approach 

Following a similar approach to Reilly (2012), Reilly and Santarre (2013), and 

Norris et al. (2012), I use the following equation to test the effects of physician 

concentration on the amount of payments received by physicians from pharmaceutical 

companies: 

LogPaymentAmount= α + β1PhyscianConcentrationX + β2Urbanization 

+β3PopulationAbove65 + β4PrecentObese +β5NoInsurance +β6Hospitals 

+β7MedicalSchools +β8MalePhysicians +β9PhysicianAgeX +β10SpecialtyX + 

β11NorthEast+ ε   

 

The dependent variable is the logarithm of the payment amount received by a 
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physician in dollars. Following Rose et al. (2015) I take the logarithm of the payments 

received by physicians to account for outlier payment values. I also, following the 

approach used by Ross et al. (2015), do not examine payment amounts below the legal 

minimum amount required to report. Although the data reports payments below the $10 

threshold, these values are likely underreported.42 Payments made to teaching hospitals, 

research physicians, or technicians are also not included. Because payments to teaching 

hospitals are not assigned to specific physicians (or a group of physicians) in the dataset, 

it is unclear which factor contributed to the teaching hospital receiving payments. 

PhyscianConcentrationX represents the physician’s concentration at the state level 

per 1,000 citizens. Physician concentration is calculated by dividing the total number of 

physicians by the total state population for the year 2013. This number is then multiplied 

by 1,000. Physician concentration at the state level is calculated for the total number of 

physicians, the total amount of office-based physicians, and the total of hospital-based 

physicians. Hosptial-based physicians are examined because these physicians likely face 

comparatively higher inelastic demand for their services than physicians with office-

based practices.43 Residents or medical students are not included in the measure of 

hospital-based physician concentration due to differing rules regarding allowable 

interactions with pharmaceutical companies (Greenland 2009; Hopper, Speece, and 

Musial 1997; Chimonas and Rothman 2005). Office-based physician concentration is 

included to examine a comparatively more competitive area of physician services (there 

are more office-based physicians than hospital-based physicians). 

                                                      
42Approximately 16% of the payments reported in the dataset were below $10.  
43A hospital-based physician primarily treat patients within an inpatient or outpatient hospital. If the patient 

is already in a hospital when receiving treatment, their demand for medical services is likely comparatively 

more inelastic than a patient who is not in a hospital. 
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Urbanization represents the percentage of the state population residing within 

urbanized areas and urban clusters for the year 2010. Urban concentration may both 

affect the cost for a pharmaceutical company to establish a relationship with a physician 

and could also affect the number of patients a physician serves which may affect how the 

physician prescribes pharmaceuticals. PopulationAbove65 represents the percentage of 

state citizens above the age of 65. Comparatively elderly citizens are more likely to have 

health concerns and, as a consequence, may be prescribed comparatively more 

pharmaceuticals. PercentObese represents the percentage of state citizens who qualify as 

obese. Obese individuals, similar to elderly individuals, are more prone to health issues 

and may also be issued more prescriptions. 

NoInsurance represents the population of the state’s residents without any form of 

health insurance. Insurance coverage may affect the prescribing practices of a physician 

which may influence the willingness of a pharmaceutical company to engage in financial 

transactions. Hospitals represents the number of hospitals per state. MedicalSchools 

represents the number of medical schools per state. Although I do not include payments 

made to teaching hospitals (which frequently accompany medical schools) in the 

analysis, medical schools may constitute an important part of the local physician network 

which could make receiving payments from the pharmaceutical industry comparatively 

easier.  

PercentMale represents the percentage of the 2013 state level male physician 

population. This variable is calculated by dividing the total number of male physicians by 

the total number of physicians at the state level. PhysicianAgeX is a subset of continuous 

variables representing the percent of state physicians below the age of 35, between 35-44, 
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45- 54,55-64, and older than 65 years old. All physician age variables are included in the 

analysis. As the sex and age of physicians receiving payments is unavailable, I use these 

more aggregated measures to assess the impact of physician sex and age on payment 

amounts received from pharmaceutical companies. 

The SpecialtyX variable contains binary variables holding a value of 1 if the 

physician indicated their medical specialty was for: allergy and immunology, 

anesthesiology, dermatology psychiatry and neurology, urology, internal medicine, 

surgery, obstetrics and gynecology, preventive medicine, ophthalmology, otolaryngology, 

pediatrics, and podiatrists. I include these variables to account for the heterogeneous 

effects practicing within a medical specialty has on a physician’s ability to obtain 

payments from a pharmaceutical company. All specialty variables are included in the 

analysis. Further explanation regarding how each specialty variable was constructed is 

available in Appendix 2. 

Lastly, NorthEast is a binary variable holding a value of 1 if the physician 

practices in the in the Northeast region of the US. I control for this area specifically 

because the high concentration of medical schools, proximity to the FDA, and the 

resulting network may provide a comparatively easier environment for physicians to 

interact and receive payments from the pharmaceutical industry. A complete list of all 

variables used in the analysis is provided in Table 4.2. Summary statistics are provided in 

Table 4.3. 
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Table 4.2. Variable descriptions. 

 
Variable Name Definition 

LogPaymentAmount Logarithm of payment amount made to physician 

PhyscianConcentrationX Percentage of physicians per 1000 citizens at the state 

level. This includes the total number of physicians, the 

total number of office-based physicians, and the total 

number of hospital-based physicians  

Urbanization Percentage of state population residing within urbanized 

areas and urban clusters for the year 2010 

PopulationAbove65 Percentage of state population above 65 years old 

PrecentObese Percentage of state population who are obese 

NoInsurance Percentage of state population who does not have any 

health insurance 

Hospitals Total number of hospitals per state 

MedicalSchools Total number of medical schools per state 

PercentMale Percentage of total physicians which are male at the state 

level 

PhysicianAgeX Percentage of total physicians between the age brackets 

of younger than 35 , between 35 and 44, between 45 and 

54, between 55 and 64, and greater than 65 years old. 

SpecialtyX Variable holding value of 1 if physician specialized in 

allergy or immunology, anesthesiology, dermatology 

psychiatry or neurology, urology, internal medicine, 

surgery, obstetrics or gynecology ophthalmology, 

emergency medicine, and  preventive medicine, 

otolaryngology, pediatrics, or podiatrics.  

Northeast Binary variable holding value of 1 if payment occurred 

in North East Region 
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Table 4.3. Summary statistics. 

 

Variable Obs Mean Std. Dev. Min Max 

LogPaymentAmount 868684 3.317     1.281 2.303 14.534 

TotalPhysicianConcentration 868684 3.414     0.899 2.078 9.054 

Office_BasedConcentration 868684 1.919     0.341 1.248 3.433 

Hospital_BasedConcentration 868684 0.556    0.824  0.159 3.288 

Urbanization 868684 81.799     11.3891        38.7         100 

PopulationAbove65 868684 0.143    0.019    0.09        0.187 

PercentObese 868684 0.284      0.031    0.213        0.351 

NoInsurance 868684 0.141      0.047   0.037        0.221 

Hospitals 868684 141.788     83.78        7 424 

MedicalSchools 868684 5.667 3.491 0 13 

MalePhysicians 868684 0.683 0.037 0.573 0.779 

PhyscianAgeBelow35 868684 0.074     0.017 0.006 0.151 

PhysicianAge35-44 868684 0.09     0.012 0.056 0.117 

PhysicianAge45-54 868684 0.071     0.008 0.047 0.099 

PhysicianAge55-64 868684 0.051     0.007 0.032 0.08 

PhysicanAgeAbove65 868684 0.031     0.009 0.001   0.049 

Allergy/Immunology 868684 0.007   0.082 0 1 

Anesthesiology 868684 0.016 0.125 0 1 

Dermatology 868684 0.01  0.098 0 1 

Psychiatry/Neurology 868684 0.091 0.287 0 1 

Urology 868684 0.019 0.136 0 1 

InternalMedicine 868684 0.345 0.475 0 1 

Surgery 868684 0.075 0.264 0 1 

Obstetrics/Gynecology 868684 0.018 0.133 0 1 

PreventativeMedicine 868684 0.001 0.027 0 1 

Ophthalmology 868684 0.01 0.102 0 1 

Otolaryngology 868684 0.008 0.088 0 1 

Pediatrics 868684 0.028 0.166 0 1 

Podiatrics 868684 0.009 0.094 0 1 

Northeast 868684 0.281 0.45 0 1 

       

The empirical approach first uses ordinary least squares (OLS). I separately test 

the effects of physician concentration for the total number of physicians, the total number 

of office-based physicians, and the total number of hospital-based physicians at the state 

level. I then use two-stage least squares (2-SLS) to account for potential endogeneity of 
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the physician concentration variables.44 

I follow a similar method used by Reilly (2012) and Reilly and Santerre (2013) 

who account for endogeneity of their physician concentration variable by using 3 and 5-

year lagged physician concentration instruments respectively.45 The authors intentionally 

do not use longer lagged periods noting potential weaker correlation to the endogenous 

variable (Reilly 2012, 30).  However, these authors examine the impact of physician 

concentration on state level growth rates, not on receiving payments from the 

pharmaceutical industry.  

Longer lagged periods may be appropriate instruments when examining the effect 

of payment amounts received from pharmaceutical companies. Beginning in the late 

1960’s, pharmaceutical companies have held strong ties to physician practices, were 

frequently involved in research, and made financial contributions to pharmacy and 

medical schools (Stossel 2015). This historical precedent means comparatively longer 

physician concentration lagged periods may hold stronger explanatory power than the 

lagged instruments used in the previous literature.  

 Following this criteria, this analysis uses 1-year, 5-year, and 10-year lagged 

physician concentration instruments for total, office-based, and hospital-based 

physicians.46 Physician concentrations for these lagged periods were calculated using the 

same sources and method mentioned above. These instruments were selected following 

                                                      
44 Using the first state approach using each type of physician concentration above as the dependent 

variable, I found the other regressors contained high explanatory power. This indicates the physician 

concentration variable is likely endogenous. 
45Lagged instrumental variables have also been used to account for endogeneity of health insurance 

providers (Bates, Hillard, and Santerre 2012).  
46 Data on the total amount of physicians, office-based physicians, and hospital-based physicians at the 

state level before 2001 does not include federally employed physicians. Due to differences in how the 

number of physicians was calculated, this analysis does not include lagged physicians concentration 

variables before 2003 (a ten year lag).  
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the method of Ng and Bai (2009) were each lagged variable was tested using the first-

stage regression approach. In the first-stage approach, all lagged variables held a t-

statistic above 2.50 (the criterion used by the authors). Following this criterion, I include 

all of them as instruments. 

4.5. Empirical Results  

As indicated in Table 3, the logarithm of payment amounts received by 

physician’s ranges from 2.303 to 14.534. Physician concentration, our variable of 

interest, ranges from approximately 2 physicians per 1,000 state citizens to approximately 

9 physicians per 1,000 state citizens for total physicians. Physician concentration for 

office-based physicians at the state level ranged from approximately1 office-based 

physician per 1,000 citizens to approximately 3 office-based physicians per 1,000 

citizens. Physician concentration of hospital-based physicians at the state level ranged 

from approximately 0.16 hospital-based physicians per 1,000 citizens to approximately 3 

hospital-based physicians per 1,000 citizens. A mean value of approximately 0.28 for the 

Northeast variable indicating approximately 28% of all payments in the sample was made 

to physicians practicing in the Northeast region of the US. Similarly, a combined mean 

value of approximately 0.54 for the specialty binary variables indicates over half of the 

payments made in the dataset where from specialized physicians.  

The first set of regressions uses OLS and yields consistent negative statistically 

significant relationships between physician concentration for total, office-based, and 

hospital-based physicians.47 Specifically, an increase in total physician concentration at 

the state level of 1 physicians per 1,000 state citizens (approximately 4/5ths of a standard 

                                                      
47  Hospital-based physicians was significant at the 10% level. 
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deviation) was associated with approximately a 0.023 point decrease in the logarithm of 

the amount of payments to physicians (approximately 1/45th of a standard deviation). An 

increase in of 1 office-based physician per 1,000 citizens at the state level (approximately 

3 standard deviations) was associated with approximately a 0.07 point decrease in the 

logarithm of the payment amount received by physicians (approximately 1/20th of a 

standard deviation). An increase in of 1 hospital-based physician per 1,000 citizens at the 

state level (approximately 4/5ths of a standard deviation) was associated with a 0.006 

point decrease in the logarithm of the payment amount received by physicians 

(approximately 1/60th of a standard deviation). These results indicate increases physician 

concentration including total, office-based, and hospital-based physician concentrations 

work to reduce the payments pharmaceutical companies are willing to pay for the 

opportunity to influence physicians.  

Higher state population percentages above 65 years old and lower rates of health 

care coverage were both positively statistically significantly related to the logarithm of 

the payment amount received by physicians. A two percent increase in state population 

without health insurance (approximately ½ a standard deviation) was associated with 

between an approximately 0.09 and 0.15 point decrease in the logarithm of the payment 

amount made to physicians (approximately 1/14th and 1/10th of one standard deviation) 

respectively. These results also found a consistent statistically significant negative 

relationship between the number of medical schools in the state and a consistent positive 

statistically significant relationship of the number of hospitals in the state to the logarithm 

of payments made to physicians.  However, the quantitative significance was minimal for 

both. 
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With the expception of pediatrics, all physicans specialtiy variables held possitive 

statistically signficant relationships with the logarithm of payment amounts. Surgeons, 

opthamologists, and psychatrists/neurologists held the larged quantitative impact among 

the specialities examined. Specializing in surgery was associated with a approximately a 

0.9 point increase (approximately 7/10ths of a standard deviation), specializing in 

otolargynology was associated with a approximately a 0.6 point increase (approximately 

½ a standard deviation), and specializing in psychiatry/neurology was associated with 

approximately a 0.45 point increase (approxmiately 1/3rd of a standard deviation).  This 

reflects the findings in the previous literature indicating physician specialization 

influences the willingness for pharmaceutical companies to engage in large financial 

transactions. The Northeast variable also held a consistent statistically significant 

relationship with the logarithm of payment amounts made to physicians where practicing 

in the northeast was associated with a 0.04 point increase in the logarithm of payment 

amounts received (approximately a 1/30th of a standard deviation).  Detailed findings 

using OLS are reported in Table 4.6. 
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Table 4.4. Total, office-based, and hospital-based practices, OLS. 

 Total Office-Based Hospital-Based 

PhysicianConcentration -0.023 (-5.05)*** -0.069  (-6.84)*** -0.006 (-1.73)* 

Urbanization 0.000 (0.10) 0.000 (0.56) 0.000 (0.02) 

PopulationAbove65 0.535 (4.28)*** 0.561 (4.55)***  0.269 (2.11)** 

PercentObese 0.065 (0.48) 0.0768 (0.61) 0.394 (3.44)*** 

NoInsurance  0.196 (2.31)** 0.177 (2.10)** 0.291 (3.52)*** 

Hospitals  0.002 (4.15)*** 0.0001(4.77)*** 0.000 (5.67)*** 

MedicalSchools  0.000 (-2.43)** -0.002 (-2.39)** -0.000  (-2.52)*** 

MalePhysicians -0.9439 (-1.67)** -0.91 (-1.63) -0.059 (-0.11) 

PhyscianAgeBelow35 -0.0868 (-0.18) -0.32 (-0.65) 0.234 (0.48) 

PhysicianAge35-44 -0.636 (-0.86) -0.411 (-0.56) 0.224 (0.29) 

PhysicianAge45-54  0.573 (0.81) 0.797  (1.16) 1.75  (2.62)*** 

PhysicianAge55-64 -1.181(-1.72)* -1.06 (-1.55) -0.682 (-0.98) 

PhysicanAgeAbove65 -1.041 (-1.65)* -1.04 (-1.65)* -0.298  (-0.47) 

Allergy/Immunology  0.224 (12.18)*** 0.224 (12.16)*** 0.225  (12.21)*** 

Anesthesiology 0.297 (28.31)*** 0.297 (28.32)*** 0.297 (28.30)*** 

Dermatology 0 .228 (15.62)*** 0.228 (15.62)*** 0.228 (15.62)*** 

Psychiatry/Neurology  0.447 (78.26)***  0.447 (78.23)*** 0.448  (78.32)*** 

Urology 0.059 (6.61)***  0.059 (6.59)*** 0.059 (6.64)*** 

InternalMedicine 0.061 (20.19)*** 0.061 (20.18)*** 0.061(20.21)*** 

Surgery 0.870 (131.75)*** 0.87 (131.76)*** 0.870 (131.76)*** 

Obstetrics/Gynecology 0.014 (1.65)* 0.014 (1.60) 0.0146 (1.66)* 

PreventativeMedicine  0.376 (6.01)*** 0.377  (6.02)*** 0.377  (6.03)*** 

Ophthamology  0.603 (40.19)*** 0.604 (40.20)*** 0.603 (40.18)*** 

Otolaryngology 0.359  (23.36)*** 0.359 (23.34)*** 0.36  (23.39)*** 

Pediatrics -0.047 (-6.66)*** -0.048 (-6.67)*** -0.047 (-6.62)*** 

Podiatrics 0.353 (24.96)*** 0.354 (24.98)*** 0.353  (24.90)*** 

Northeast 0.04  (6.40)*** 0.043 (6.91)*** 0.039  (6.24)*** 

Constant 3.867(6.73)*** 3.856 (6.82)*** 2.876  (5.15)*** 

    

N 868684 868684 868684 

F-stat 924.66 925.23 924.01 

R-squared 0.04 0.04 0.04 

    

t-statistics in parentheses where * p<0.1, ** p<0.05 and *** p<0.01. Regressions are reported with robust 

standard errors. 
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To account for endogeneity of physician concentration, the next set of regressions 

use 2-SLS with 1-year, 5-year, and 10-year lagged physician concentrations for total, 

office-based, and hospital-based physicians as instruments. To test the weakness of the 

instruments, this analysis uses the uses a test developed by Montiel Olea and Pflueger 

(2013). The test is specifically developed for the 2-SLS procedure and is robust to many 

limitations of other instrumental variable weakness test. As shown by the Montiel-

PfluegerF-statin Table 4.7, the null hypothesis that the instrument set is weak is rejected 

for all physician concentration measures. The Kleibergen-Paap LM statistic is also used 

to test for underidentificaion of the model. This null hypothesis of underidentification 

was also rejected for each concentration measure. 

The 2-SLS approach yielded many similar results regarding the effects of 

physician concentration and payment amounts made to physicians from pharmaceutical 

companies. Higher total physicians and total office-based physicians held a negative 

statistically significant relationship with the logarithm of the payment amount received. 

Unlike the previous set of regressions, hospital-based physician concentration was 

positively statistically significantly related to the logarithm of payments made to 

physicians. It is possible the heterogeneity of how hospital-based physicians are 

compensated, the size of the hospital, and the perceived needed stock of pharmaceuticals 

may affect what types of interactions hospital-based physicians have with the 

pharmaceutical industry.  

Also unlike the previous set of regressions, the 2-SLS approach found consistent 

negative statistically significant relationships between the percentage of the state 

physician population above 65 years old and the percent of the state physician population 
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which is male and the logarithm of the payment amount made to physicians. 

Comparatively older physicians may be less interested in utilizing current medical 

information, see less patients, and will be more likely to retire from practicing medicine 

sooner compared to younger physicians. These considerations make comparatively older 

physicians less attractive to engage in financial transactions from the standpoint of a 

pharmaceutical company. Detailed findings are reported in Table 4.7. 
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Table 4.5. Total, office-based, and hospital-based practices, 2-SLS. 

 Total Office-Based Hospital-Based 

PhysicianConcentration -0.024 (-5.13)*** -0.073 (-6.78)*** 0.042 (3.86)*** 

Urbanization 0.000 (0.10) 0.000 (0.59) 0.000 (0.64) 

PopulationAbove65 0.546 (4.35)*** 0.575 (4.65)*** 0.851 (4.78)*** 

PercentObese 0.046 (0.34) 0.056 (0.44) 0.516 (4.27) 

NoInsurance 0.19 (2.23)** 0.168 (1.99)** 0.458 (5.09)*** 

Hospitals 0.000  (4.05)*** 0.000 (4.67)*** -0.000 (-1.52) 

MedicalSchools -0.002 (-2.43)** -0.002 (-2.38)** -0.002 (-2.57)*** 

MalePhysicians -0.981 (-1.73)* -0.954 (-1.71)* -1.322 (-2.14)** 

PhyscianAgeBelow35 -0.102 (-0.21) -0.354 (-0.71) 0.021 (0.04) 

PhysicianAge35-44 -0.66 (-0.89) -0.426 (-0.58) -2.939 (-2.87)*** 

PhysicianAge45-54 0.506  (0.71) 0.731 (1.07)  2.341 (3.44)*** 

PhysicianAge55-64 -1.195  (-1.74)* -1.075(-1.56) -2.486  (-3.13)*** 

PhysicanAgeAbove65 -1.067 (-1.69)* -1.075 (-1.70)* -2.047 (-2.78)*** 

Allergy/Immunology 0.224 (12.18)*** 0.224 (12.16)*** 0.225 (12.24)*** 

Anesthesiology 0.297 (28.31)*** 0.297 (28.33)***  0.297 (28.31)*** 

Dermatology 0.228 (15.62)*** 0.224  (15.62)*** 0.228  (15.66)*** 

Psychiatry/Neurology 0.447 (78.26)*** 0.447(78.23)*** 0.448 (78.34)*** 

Urology 0.059 (6.60)*** 0.059(6.58)*** 0.059 (6.61)*** 

InternalMedicine 0.061 (20.18)***  0.061  (20.18)*** 0.061 (20.20)*** 

Surgery 0.87 (131.75)*** 0.87 (131.76)*** 0.87 (131.70)*** 

Obstetrics/Gynecology 0.014 (1.65)* 0.014 (1.60) 0.015 (1.74)* 

PreventativeMedicine 0.376 (6.01)*** 0.377(6.02)*** 0.377 (6.03)*** 

Ophthamology 0.604 (40.19)*** 0.604 (40.20)*** 0.604 (40.21)*** 

Otolaryngology 0.354 (23.36)*** 0.359 (23.34)*** 0.361 (23.43)*** 

Pediatrics -0.048 (-6.66)*** -0.048 (-6.68)*** -0.047 (-6.57)*** 

Podiatrics 0.354 (24.96)*** 0.354 (24.98)*** 0.353 (24.92)*** 

Northeast 0.04 (6.42)*** 0.043 (6.96)*** 0.036 (5.77)*** 

Constant 3.911 (6.78)*** 3.909 (6.90)*** 4.009 (6.60)*** 

    

N 868684 868684 868684 

F-stat 924.68 925.25 924.22 

Centered R-squared 0.04 0.04 0.04 

Kleibergen-Paap LM-stat 9.9e+04 1.3e+05 1.1e+05 

Montiel-Pflueger F-stat 7.61e+05 2.02e+05 19827.52 

    

z-statistics in parentheses where * p<0.1, ** p<0.05 and *** p<0.01. Regressions are reported with robust 

standard errors. 
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4.5.1. Rent-Seeking and Additional Specifications 

 To differentiate between payments comparatively more likely to serve a rent-

seeking role from those payments more likely to serve productive marketing or research 

roles, additional regression were run on Gift and Entertainment payments separately and 

together. Gift and Entertainment payments are isolated and examined because these 

forms of payments, based on their description, are most likely to be made for rent-seeking 

purposes. The regression results were spurious and, because they add little explanatory 

power, are not included in this analysis. However, because the total combined 

observations for these payment types (3,964 observations) compose less than 0.5% of the 

payment sample, they are unlikely to hold significant explanatory power regarding the 

financial transactions between physicians and pharmaceutical companies. 

 Contrarily, Food and Beverage payments compose the vast majority of the 

payment sample (87%). Food and Beverage payments were also examined separately. 

Sub-sampling to only include Food and Beverage payments, and using the 2-SLS 

approach, yielded statistically significant negative relationships between total and office-

based physician concentration and the logarithm of Food and Beverage payments made to 

physicians. Hospital-based physician concentration held a weak positive statistically 

significant relationship with the logarithm of Food and Beverage payments made to 

physicians. Detailed findings are reported in Table 4.8. 

 

 

 

 

 



   
 

Raymond J. March, Texas Tech University, May 2017 

82 
 

Table 4.6. Food and beverage payments, 2-SLS approach. 

 Total Office-Based Hospital-Based 

PhysicianConcentration -0.016(-5.96)*** -0.038(-6.02)*** 0.011 (1.72)* 

Urbanization 0.000 (1.43) 0.000 (1.88)* 0.000 (1.65)* 

PopulationAbove65 0.345 (4.89)*** 0.334 (4.78)*** 0.341 (3.38)*** 

PercentObese 0.094(1.23) 0.146 (2.20)** 0.356 (5.24)*** 

NoInsurance -0.029 (-0.61) -0.025 (-0.52) 0.088 (1.74)* 

Hospitals -0.000  (-0.77) 0.000 (0.04) -0.000 (-1.18) 

MedicalSchools -0.000  (-0.35) -0.000 (-0.34) -0.000 (-0.49) 

MalePhysicians -0.095(-0.30) 0.014 (0.05) 0.12 (0.34) 

PhyscianAgeBelow35  0.257(0.93) 0.165 (0.59) 0.412 (1.49) 

PhysicianAge35-44 0.124 (0.30) 0.304 (0.73) -0.263 (-0.46) 

PhysicianAge45-54 0.221(0.55) 0.506 (1.31) 1.206 (3.16)*** 

PhysicianAge55-64 -0.082  (-0.21) 0.016 (0.04) -0.295 (-0.66) 

PhysicanAgeAbove65 0.08 (0.23) 0.146 (0.41) 0.054 (0.13) 

Allergy/Immunology 0.056 (6.13)***  0.055 (6.11)*** 0.056 (6.19)*** 

Anesthesiology 0.265 (36.70)*** 0.266 (36.70)*** 0.265 (36.69)*** 

Dermatology 0.152(17.28)*** 0.152 (17.28)*** 0.152 (17.30)*** 

Psychiatry/Neurology 0.148(48.08)*** 0.148 (18.06)*** 0.149 (48.16)*** 

Urology 0.035(6.79)*** 0.035 (6.78)*** 0.035 (6.81)*** 

InternalMedicine  0.02(11.45)*** 0.02 (11.46)*** 0.02 (11.48)*** 

Surgery 0.516 (129.54)*** 0.516(129.54)*** 0.515 (129.52)*** 

Obstetrics/Gynecology 0.0797 (13.87)*** 0.08 (13.87)*** 0.08 (13.91)*** 

PreventativeMedicine 0.167 (5.60)*** 0.473 (47.98)*** 0.167 (5.62)*** 

Ophthamology 0.473 (47.97)*** 0.167 (5.61)*** 0.474 (48.00)*** 

Otolaryngology 0.3301 (32.76)*** 0.33 (32.75)*** 0.331 (32.80)*** 

Pediatrics -0.001 (-0.30) -0.001 (-0.31) -0.001 (-0.22) 

Podiatrics 0.339 (35.45)*** 0.339 (35.45)*** 0.338 (35.40)*** 

Northeast 0.02 (5.65)*** 0.021 (6.10)*** 0.018 (5.16)*** 

Constant  2.869(8.85)*** 2.755 (8.63)*** 2.541 (7.44)*** 

    

N 755892 755892 755892 

F-stat 874.25 874.36 873.11 

Centered R-squared 0.04 0.04 0.04 

Kleibergen-Paap LM-stat 8.7e+04 1.2e+05 9.7e+04 

Montiel-PfluegerF-stat 6.61e+05 64475.61 17075.28 

    

z-statistics in parentheses where * p<0.1, ** p<0.05 and *** p<0.01. Regressions are reported with robust 

standard errors. 
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In additional regressions, physician concentration at the metropolitan statistical 

area level (following the US Census Bureau’s distinction) was also tested.  Because these 

results were spurious, which areas constituted metropolitan statistical areas changed over 

the periods examined, and most of the variables used in this analysis are not available at 

the metropolitan statistical area scale, these results are not included in this analysis. The 

percent of the state population composed of black and Hispanic individuals was also 

examined to test if comparatively larger minority populations would affect 

pharmaceutical companies’ willingness to make payments to physicians. These variables 

added little explanatory power and were also excluded from the analysis.  

4.6. Conclusion 

 The recent systematic release of data containing the dollar amount of payments made to 

physicians from pharmaceutical companies has led to a reemergence of conflict of interest 

concerns. This essay uses a rent-seeking framework to examine the payments made to physicians 

from pharmaceutical companies. This framework allows us to recast the literature in terms of 

wasteful rent-seeking behavior from pharmaceutical companies. The framework also provides a 

basis to address the question of which factors work to reduce resources devoted to rent-seeking 

from pharmaceutical companies?  

            Using OLS and 2-SLS, this essay empirically examines the relationship between 

physician concentration for total, office-based, and hospital-based concentration at the 

state level and the logarithm of payment amounts received by physicians.  As the number 

of rent-providers (physicians) increases, it may result in less resourced devoted (dollar 

amounts spent per physician) to obtaining influence from rent-seekers (pharmaceutical 

companies). The analysis finds a consistent statistically significant negative relationship 

between physician concentration for total physicians and office-based physicians at the 
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state level and the logarithm of the payment amount received by a physician. The results 

for hospital-based physicians were mixed. This relationship was maintained when 

examining food and beverage payments specifically which constitute the vast majority 

the payments examined. This relationship indicates higher concentrations of physicians 

works to reduce the payment amounts physicians receive from the pharmaceutical 

industry.  

            With the exception of pediatrics, the analysis also found physicians of a variety of 

medical specialties consistently receive comparatively larger payments. This reflects 

physicians in other specialties may be more likely to prescribe specialized drugs or may 

face a comparatively more inelastic demand for their services. This makes their rents 

more valuable.  A physician practicing in the northeast region of the US was found to 

receive comparatively higher payment amounts than physicians practicing in other 

regions. This reflects the physician’s local network, including proximity to 

pharmaceutical companies and other factors, have a significant impact on the dollar 

amount of payments they receive. 

            Although the findings regarding the relationship between physician concentration 

and payment amounts physicians received from pharmaceutical companies provides a 

contribution to the literature, the analysis is limited in providing implications specifically 

regarding rent-seeking between physicians and the pharmaceutical industry. Because 

differentiating between which payments serve a rent-seeking or a productive role for 

pharmaceutical companies, it is unclear what component of the payment reductions 

accompanied by higher physician concentration reduces welfare decreasing exchanges.  
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Despite these limitations, the empirical findings still provide important 

implications. As it is likely some of the financial transactions between pharmaceutical 

companies and physicians are intend to rent-seek, the empirical relationship between 

concentration and payment amounts provides an important insight the effects of 

increasing the number of rent-providers on the willingness of rent-seeking parties to 

devote resources to wasteful exchanges. Thus, although we cannot decipher which 

payments serve which, we can say comparatively higher physician concentrations at the 

state level reduce the payment amounts made to physicians by pharmaceutical companies 

including rent-seeking payments.  

While this essay provides new insights into the financial relationship between 

pharmaceutical companies and physicians, additional research is necessary to further 

understand these dynamics. A more thorough examination of what kind of payments are 

more and less likely to serve rent-seeking roles would greatly improve our understanding 

of the wasteful component of the physician and pharmaceutical company exchanges. 

Incorporating measures of heterogeneous state level regulations on medical practices 

would also provide additional insights regarding which regulations work to promote or 

deter financial transactions with pharmaceutical companies.  

  

 

 

 

 

 

 

 

 

 

 



   
 

Raymond J. March, Texas Tech University, May 2017 

86 
 

Chapter 5 

 

Conclusion 

 
The healthcare and pharmaceutical market are constantly evolving as new 

discoveries and effective treatments emerge from scientific discovery and serendipitous 

findings. These dynamics create the need for effective regulation allowing for health 

goods and services to be distributed while accounting for their inherent risks. This 

dissertation examines the ability of medical professionals to self-regulate in the 

pharmaceutical market and compares their outcomes to alternative public efforts to 

provide effective regulation. Self-regulatory efforts from private actors find effective uses 

of pharmaceuticals while managing their risks. These efforts also frequently outperform 

their public alternatives. 

 Essay 1 examined the practice of off-label drug prescription from an 

entrepreneurial framework. Because off-label drug prescription is not regulated by the 

FDA, physicians and pharmaceutical companies can exercise an entrepreneurial role by 

finding effective alternative (and not FDA approved) uses of pharmaceuticals. In the 

cases examined, private actors found effective and safe uses of pharmaceuticals treating 

potentially fatal heart conditions, impotence, and hair loss. These effective uses were 

frequently found about a decade before they were approved by the FDA.  

 Physicians and pharmaceutical companies, motivated by the profit motive 

exercised within the market process, were able to largely perform the duties of the FDA 

and perform them more swiftly. Although the previous literature finds that medical 

professionals are able to find effective off-label uses of pharmaceuticals without the 

FDA, a description of what motives these actions and how these discoveries are made as 
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not provided. Understanding how entrepreneurial alertness exercised in a comparatively 

less regulated area of the pharmaceutical market provides implication for the 

effectiveness in self-regulatory efforts in finding safe and effective uses of 

pharmaceuticals.   

 Essay 2 use the case study of isotretinoin to examine if private or public 

regulation can be comparatively more effective in managing effective but potentially 

harmful pharmaceuticals. When both private and public risk-management programs were 

compared in terms of their ability to educate patients about the potential harm isotretinoin 

can cause a fetus and reduce the risk of patients becoming pregnant while using the drug, 

the private program was found to be more effective.  

 Although neither program was completely successful in education patients or 

reduced pregnancies rates to zero, the analysis find the tendency for public regulatory 

bodies to over-provide regulatory stringency may result in comparatively less effective 

regulation than private regulation despite private regulatory bodies’ incentive to 

underprovided regulatory stringency. The case study of isotretinoin provides crucial 

insight regarding the comparative effectiveness of self-regulation in pharmaceutical and 

healthcare markets. 

Essay 3 provided an empirical analysis examining the relationship between 

payment amounts made to physicians from the pharmaceutical industry and physician 

concentration at the state level. By reframing the financial exchanges between physicians 

and the pharmaceutical industry in terms of rent-seeking instead of speculating on 

potential conflicts of interest, the payments made to physicians can be analyzed as 

potential net welfare decreasing transactions. The analysis finds total physician and 
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office-based physician concentrations reduce the logarithm of the payment amount 

received by physicians at the state level with mixed results for hospital-based physicians.  

The relationship between physician concentration and payments made to 

physicians from the pharmaceutical industry provides important insights regarding the 

potential increasing physician concentration has for reducing resources devoted to rent-

seeking. Increasing the number of physicians (and the concentration) works to decrease 

the relative attractiveness of influencing any individual physician for a rent-seeking 

pharmaceutical company. The result is less financial resources devoted to individual 

physicians. Although it is difficult to determine which exchanges serve productive 

marketing or research roles and which are likely rent-seeking, the empirical findings have 

implications regardless of the analysis’ limitations to quantify or specify physician 

concentration’s impact on rent-seeking exchanges.  

 This dissertation lays a strong foundation for future research. The framework 

established in Essay 2 provides guidelines to assess the effectiveness of risk-management 

for other pharmaceuticals and regulatory policies across states and countries. For 

example, Canada, Italy, France, the United Kingdom, and Germany all have state level 

risk-management strategies for isotretinoin. I hope broaden the case study in Essay 2 to 

include multiple countries. The insights from public choice economics could also be 

extended to examining the political boundaries of off-label drug prescription.  

 Finally, there remains much work to be done regarding the financial exchanges 

between physicians and pharmaceutical companies. Additional work exploring the effects 

of these interactions on various health outcomes may be particularly fruitful. Exploring if 

frequency of payments, for example, is associated with comparatively more or less deaths 
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caused by physician error or reduces the prevalence of medical malpractice law suits 

would provide a stronger understanding of the role these exchanges play.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   
 

Raymond J. March, Texas Tech University, May 2017 

90 
 

Bibliography  

 
Abroms, Lorien, Edward Maibach, Katherine Lyon-Daniel, and Steven R. Feldman. 

 2006. “What  is the Best Approach to Reducing Birth Defects Associated with 

 Isotretinoin?”PLOSMedicine, 3(11): 1978-1983. 

 

Adams, Jane, and E.  Lammer, 1991. Functional Neuroteratology of Short-term Exposure 

 to Drugs.Tokyo, Japan: Teikyo University Press.  

 

 Aguilar, Shiley, Chrystal Louis, John Hicks, Peter Zage, and Heidi Russell. 2014. 

 “Congenital Neuroblastomain Aneonate with Isotretinoin 

 Embryopathy.”Journal of Pediatric  Hematology/Oncology, 36(2): 75-77. 

 

Alkhaled, Lina, LaraKahale, Hala Nass, HneineBrax, RachaFadlallah, Kamal Badr, and 

 Elie A. Aki. 2014. “Legislative, Educational, Policy, and Other Interventions 

 Targeting Physicians’ Interactions with Pharmaceutical with Pharmaceutical 

 Companies: a  Systematic Review.” British Medical Journal, 22(3): 211-212. 

 

Alkhateeb, Fadi M., Nile M. Khanfar, William R. Doucette, and David Loudon. 2009. 

 “Characteristics of Physicians Targeted by the Pharmaceutical Industry to 

 Participate in  E-detailing.” Health Marketing Quarterly, 26(2): 98-116. 

 

Andaleeb, Syed S., and Robert F. Tallman. 1996. “Relationship of Physicians with 

 Pharmaceutical Sales  Representatives and Pharmaceutical Companies: an 

 Exploratory Study.” Health Marketing Quarterly, 13(4):79-89. 

 

 American Academy of Dermatology. “Isotretinoin: Treatment for Severe Acne.” 

 https://www.aad.org/public/diseases/acne-and-rosacea/isotretinoin-treatment-for-

 severe- acne  [Accessed April 2016]. 

 

Arrow, Kenneth. 1963. “Uncertainty and the Welfare Economics of Medical Care.” 

 American Economic Review, 53(5): 941-972. 

 

Austin, Daniel R., and Laurence C. Baker. 2015. “Less Physician Practice Competition is 

 Associated with Higher Prices Paid for Common Procedures.” Health Affairs, 

 34(10): 1-8. 

 

Bates, Laurie J., James I. Hillard., and Rexford E. Santerre. 2012. “Do Health Insurers 

 Possess Market Power?” Southern Economic Journal, 78(4): 1289-1304. 

 

Ashburn, Ted T., and Karl B. Thor. 2004. “Drug Repositioning: Identifying and 

 Developing  New Uses For Existing Drugs.” Nature Reviews, 3: 673-683. 

 

Bloom, Gerald, Hilary Standing, and Robert Lloyd. 2008. “Markets, Information 

 Asymmetry and Health Care: Toward New Social Contracts.”SocialScience 

 Medicine, 66(10): 2076-2087. 



   
 

Raymond J. March, Texas Tech University, May 2017 

91 
 

 

Blumenthal, David. 2004. “Doctors and Drug Companies.” New England Journal of 

 Medicine,351(18): 1885–1890. 

 

Blume-Peytavi, Ulrike, Christian Kunte, Andreas Krisp, and Rolf Hoffmann. 2007.

 “Comparison of the Efficacy and Safety of Topical Minoxidil and Topical 

 Alfatradiol in the Treatment of Androgenetic Alopecia in Women.” Journal der 

 Deutschen Dermatologischen Gesellschaft, 5(5): 391-395. 

 

Boehm, George. "Aspirin The Wonder Drug Nobody Understands." New York 

 Times, September 11,1966. 

 

Boettke, Peter J., and Christopher J. Coyne. 2005. “Methodological Individualism, 

 Spontaneous Order and the Research Program of the Workshop in Political 

 Theory and Policy Analysis.” Journal of Economic Behavior and Organization, 

 57(2): 145-158. 

 

Boettke, Peter J., and Daniel J. D’Amico. 2010. “Corridors, Coordination, and the 

 Entrepreneurial Theory of the Market Process.” Journal of Private Enterprise, 

 25(2):87-96. 

 

 Boettke, Peter J. 2012. Living Economics Yesterday, Today, and Tomorrow. Oakland, 

 California: The Independent Institute. 

 

 Boettke, Peter J., Christopher J. Coyne, and Peter T. Leeson, 2013. “Comparative 

 Historical Political Economy.”Journal of Institutional Economics, 9(3): 285-301. 

 

 Boettke, Peter J., LiyaPalagashvili, and Jamie Lemke, 2013. “Riding in Cars with Boys: 

 Elinor  Ostrom’s Adventures with the Police.” Journal of Institutional Economics, 

 9(4): 407-425. 

 

 Bryan, Jenny. “How MinoxidilWas Transformed from an Anti-hypertensive to Hair-loss

 Drug.” The Pharmaceutical Journal, Accessed July 20, 2011. 

 http://www.pharmaceutical- journal.com/news-and-analysis/news/how-

 minoxidil-was-transformed-from-an- antihypertensive-to-hair-loss-

 drug/11080942.article 

 

 Boodman, Sandra. “Too Hard to Take.” The Washington Post, September 5, 2006.  

 

 Brinker, Allen, Anne Trontell, and Julie Beitz, 2002. “Pregnancy and Pregnancy Rates in 

 Association with Isotretinoin (Accutane).” Journal of the American Academy of 

 Dermatology, 47(5): 798-779. 

 

 Brinker, Allen, Cynthia Kornegay, and ParivashNourjah, 2005. “Trends in Adherence to 

 a Revised Risk Management Program Designed to Decrease or Eliminate 

 Isotretinoin-Exposed Pregnancies.” Archives Journal of the American Academy of 



   
 

Raymond J. March, Texas Tech University, May 2017 

92 
 

 Dermatology,  141(5): 563-599. 

 

Buchanan, James M. 1980. Rent Seeking and Profit Seeking: Toward a Theory of the 

 Rent-Seeking Society. College Station, Texas: Texas A&M Press. 

 

Bundhun, Pravesh K., Grish Janoo, Abhishek Rishikesh Teeluck, and Wei-Qiang Huang. 

 2016. “Adverse Clinical Outcomes Associated with a Low Dose and a High 

 Dose of Aspirin Following Percutaneous Coronary Intervention: a  Systematic 

 Review and Meta-Analysis.” BMC Cardiovascular Disorders, 16(169): 1-9. 

 

Burnham, John C. 2015. Healthcare in America: A History. Baltimore, Maryland: Johns 

 Hopkins University Press. 

 

Burppet, Carolyn. 2012. “The Perils of Off-Label Prescribing.” The Journal of Nurse 

 Practitioners, 8(7): 567-568. 

 

Canadian Cooperative Study Group. 1978. “A Randomized Trial of Aspirin and 

 Sulfinpyrazone in Threatened Stroke.” New England Journal of Medicine, 299: 

 53-59. 

 

Candelise, L., G. Landi, M. Bacchi, and G. Brambilla. 1982. “A Randomized Trial of 

 Aspirin and Sulfinpyrazone in Patients with TIA.” Stroke, 13(2): 175-198. 

 

Campbell, E.G., R.L. Gruen, J. Mountford, L. Miller, P. Cleary, and D. Blumenthal. 

 2007. “A National Survey of Physician-Industry Relationships.” New England 

 Journal of Medicine, 356(17): 1742-1750. 

 

Carlson, Dani. “NE Ohio Hospitals Receive Millions from Pharmaceutical Companies.” 

 Cleveland 19 News, June 24, 2016.   

 

Chapin, Christy. 2015. Ensuring America’s Health: The Public Creation of the Corporate 

 Health  Care System. Cambridge. Massachusetts: Cambridge University Press. 

 

Chren, M.M., and Charels S. Landefeld. 1994. “Physicians’ Behavior and Their 

 Interactions with Drug Companies. A Controlled Study of Physicians Who 

 Requested Additions to a Hospital Drug Formulary.” Journal of the American 

 Medical Association, 271(9): 684-689. 

 

Chimonas, Susan, and David J. Rothman 2005. “New Federal Guidelines for Physician-

 Pharmaceutical Industry Relations: the Politics.” Health Affairs, 24(4): 949-960. 

 

Comanor, Wiilams S., and Stuart O. Schweitzer. 2014. “Pharmaceutical Economics.” 

 Journal of Industrial Business and Economics, 41(1): 55-82. 

 

Consumers Union. 2007. "‘Off-Label’ Drug Use." 

 https://www.consumerreports.org/health/resources/pdf/best-buy-drugs/money-



   
 

Raymond J. March, Texas Tech University, May 2017 

93 
 

 saving- guides/english/Off-Label-FINAL.pdf [Accessed April 2014]. 

 

Cowen, Tyler. 1999. “The Opportunity Cost of Rent Seeking.” Journal of Public Finance 

 and Public Choice, 17:121-127. 

 

Coyle, Susan L. 2002. “Physician–Industry Relations. Part 1: Individual Physicians.” 

 Annals of Internal Medicine, 136(5): 396-402. 
 

Chu, Angus C. 2008. “Special Interest Politics and Intellectual Property Rights: An 

 Economic Analysis of Strengthening Patent Protection in the Pharmaceutical 

 Industry.” Economics & Politics, 20(2): 185-215. 

 

Craven, Laurence L. 1950. “Coronary Thrombosis Canbe Prevented.” Journal of 

 Insurance Medicine,5(4): 7–8. 

 

Dana, Jana, and George Lowenstein. 2003. “A Social Science Perspective on Gifts to 

 Physicians From Industry.” Journal of the American Medical Association, 290(2): 

 252-255. 

 

Dawber, Rodney. 1986. “Topical Minoxidil for Common Baldness.” British Medical 

 Journal, 293(6540): 201. 

 

Demasi, Joseph A., Ronald W. Hansen, and Henry G. Grabowoski. 2003. “The Price of 

 Innovation: New Estimates of Drug Development Costs.” Journal of Health 

 Economics,22: 151-185. 

 

De Villez, Richard L. 1985. “Topical Minoxidil in Hereditary Androgenetic Alopecia.” 

 Archives of Dermatology, 121(2): 197-202. 

 

 Demsetz, Harold. 1969. “Information and Efficiency: Another Viewpoint.” Journal of 

 Law and Economics, 12(1): 1-22. 

 

DiLorenzo, Thomas J. 1988. “Property Rights, Information Costs, and the Economics of 

 Rent Seeking.” Journal of Institutional and Theoretical Economics, 144(2): 318-

 332. 

 

 Dooren, C. “Accutane iPledge Program Requirements Leading to Illegal Online Sales.” 

 Wall Street Journal,September 13, 2006. 

 

Dorks, Micheal, Ingo Langer, Ulrich Dittmann, Antje Timmer, and EdeltrautGarbe. 2013. 

 “Antidepressant Drug Use and Off-label Precribing in Children and Adolescents 

 in Germany: Results from a Large Population-based Cohort Study.” European 

 Child & Adolescent Psychiatry, 22(8): 511-518.  

 

 Doshi, Ami E. 2007. “The Cost of Clear Skin: Balancing the Social and Safety Costs of 

 iPledgewith the Efficacy of Accutane (isotretinoin).” Seton Hall Law Review, 



   
 

Raymond J. March, Texas Tech University, May 2017 

94 
 

 37(2): 625-660. 

 

Dresser, Rebecca, and Joel Frader. 2009.“Off-Label Prescribing: A Call for Heightened 

 Professional and Government Oversight.” Journal of  Law, Medicine, and Ethics, 

 37(3): 476–396. 

 

Dunn, Abe, and Adam H. Shapiro. 2015. “Physician Competition and Provision of Care:  

 Evidence from Heart Attacks” Federal Reserve Bank of San Francisco 

 Working Paper 2015-07.  

 

Eggleston, Karen N. 2011. “Prescribing Institutions: Explaining the Evolution of 

 Physician Dispensing.” Journal of Institutional Economics, 8(2): 247-270. 

 

Emanuel, Ezekiel J., and Linda L. Emanuel. 1992. “Four Models of the Physician-Patient

 Relationship.” Journal of the American Medical Association, 267(16): 2221-2230. 

 

Epstien, Andrew J., and Scott J. Johnson. 2012. “Physicians Respond to Financial 

 Incentives when Choosing Drugs to Treat Breast Cancer.” International 

 Journal of Health Care Finance and Economics, 12(4): 285-302. 

 

Farley, Pamela J. 1986. “Theories of the Price and Quantity of Physician Services.” 

 Journal of Health Economics, 5(4): 315-333. 

 

Fenton, David, and John D. Wilkinson. 1983. “Topical Minoxidil in the Treatment of 

Alopecia  Areata.” British Medical Journal, 287(6398): 1015-1017. 

 

Feldstein, Paul J. 1986. “The Emergence of Market Competition in the U.S. Health Care 

 System. Its Causes, Likely Structure, and Implications.” Health Policy, 6(1): 1-20. 

 

Fiscella, Kevin, Sean Meldrum, Peter Franks, Cleveland G. Shields, Paul 

 Duberstein, Susan H.  McDaniel, Ronald M. Epstein. 2004. “Patient Trust Is It 

 Related to Patient-Centered Behavior of Primary Care Physicians?” Medical 

 Care, 42(11): 1049-1055. 

 

 Food and Drug Administration. “FDA Launches Web Page Warning Against Buying 

 Accutane and its Generic Versions.” 2007. 

 https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/2007/ucm108

 876.ht m. 

 

Fiorillo, Victor.  “These 10 Philly Docs received $12.8 Million from Medical Device and 

 Pharmaceutical Companies Last Year.” Philadelphia Magazine, July 9, 2015.   

 

 Forstner, Micheal. “Evaluation of the Effectiveness of Risk Management.” PowerPoint 

 Presentation, Roche, Basel, Switzerland. 

 

Fuchs, Victor. 1987. “Arrow’s Contribution to Health Economics.” in Arrow and the 

http://www.pubpdf.com/search/author/Sean+Meldrum
http://www.pubpdf.com/search/author/Peter+Franks
http://www.pubpdf.com/search/author/Cleveland+G+Shields
http://www.pubpdf.com/search/author/Paul+Duberstein
http://www.pubpdf.com/search/author/Paul+Duberstein
http://www.pubpdf.com/search/author/Susan+H+McDaniel
http://www.pubpdf.com/search/author/Ronald+M+Epstein


   
 

Raymond J. March, Texas Tech University, May 2017 

95 
 

 Foundations of the Theory of Economic Policy, by Victor Fuchs, 680-681, New 

 York City, New York: New York University Press. 

 

Fuster, Valentine, and Joseph M. Sweeny. 2011. “Aspirin: A Historical and 

 Contemporary Therapeutic Overview.” Circulation, 123(7): 768-778. 

 

Gaedeke, R.M., D. Tootelian, and E.E. Sanders. 1999. “Value of Services Provided by 

 Pharmaceutical Companies.” Health Marketing Quarterly, 17(1): 23-31. 

 

Gay, Susan, and Kevin Pho. 2013. "Online Reputation Management: The First Steps." 

 The Journal of Medical Practice Management, 29(2): 81-83. 

 

Globerman, Steven, Hart Hodges, and Aidan Vining. 2002. “Canadian and United States’ 

 Health  Care Systems Performance and Governance: Elements of Convergence.” 

 Applied Health Economics Health Policy, 1(2): 75-88. 

 

Goodman, Bob. 2001. “Do Drug Company Promotions Influence Physician Behavior?” 

 Western Journal of Medicine, 174(4): 232-233. 

 

Goodman, John C. 2012. Priceless Curing the Health Care Crisis. Oakland, California: 

 The Independent Institute. 

 

Goldsmith, Lowell A.,  Jean L. Bolognia, Jeffery P. Callen, Suephy C. Chen, Steven R. 

 Feldman, Henry W. Lim,  Anne W. Lucky,  Barbara Reed, Elaine C. Siegfried, 

 Diane M. Thiboutot, and Ronald G. Wheeland. 2004. “American Academy of 

 Dermatology Consensus Conference on the Safe and Optimal Use of Isotretinoin: 

 Summary and  Recommendations.” Journal of the American Academy of 

 Dermatology, 50(60):  900-906. 

 

 Gray, Bradford H.  1986. For-Profit Enterprise in Health Care. Washington, DC: 

 National Academy Press. 

 

Grochowski Jones, Ryan, and Charles Ornstein. 2016. “Matching Industry Payments to 

 Medicare Prescribing Patterns: An Analysis.”

 https://static.propublica.org/projects/d4d/20160317- matching-industry-

 payments.pdf?22 [Accessed October 2016]. 
 

Güldal, Dilek, and Semih Semin. 2000. “The Influences of Drug Companies' Advertising 

 Programs on Physicians.” International Journal of Health Services, 30(3): 585-

 595. 

 

Gunning, Timothy S. and Robin C. Sickles. 2013. “Competition and Market Power in 

 Physician Private Practices.” Empirical Economics, 44(2): 1005-1029. 

 

Harvard Medical School.“Is Low-dose Aspirin Safe for You?” Harvard  Health 

 Publications,  October 2012. 



   
 

Raymond J. March, Texas Tech University, May 2017 

96 
 

 

Harris, Katherine M. 2003. “How do Patients Choose Physicians? Evidence from a 

 National Survey of Enrollees in Employment-related Health Plans.” Health 

 Services Research, 38(2): 711–732.  

 

Haw, Camilla, and Jean Stubbs. 2005. “A Survey of Off-label Prescribing for Inpatients 

 with Mild Intellectual Disability and Mental Illness." Journal of Intellectual 

 Disability Research, 49(11): 858-864.  

 

Hayek, Friedrich A. 1945. “The Use of Knowledge in Society.” The American Economic 

 Review,35(4): 519-530. 

 

Hoedemaker, Carlijn, Sylvia Van Egmond, and Rodney D. Sinclair. 2007. “Treatment of 

 Female Pattern Hair Loss with a Combination of Spironolactone and Minoxidil.” 

 The Australasian Journal of Dermatology, 48(1): 43-45. 

 

 Hoffman, James M., Justine Coffey, and JoAnn Stubbings. “Practical Implementation of 

 Risk Evaluations and Mitigation Strategies in Health Systems: the Experts 

 Answer Your Questions.” ASHP Advantage E-Newsletter, 2010. 

 

 Howard, Paul, and James R. Copland. 2013.“Off-label, Not Off-limits: The FDA Needs 

 to Create a Safe Harbor for Off-label Drug Use.” Missouri Medicine, 110(2): 106-

 109. 

 

Honein, Margaret A., Moore, Cynthia A., and J. David Erickson. 2004. “Can we Ensure 

 the Safe Use of Known Human Teratogens? Introduction of Generic Isotretinoin 

 in the US as an Example.” Drug Safety, 27(14): 1069-1080. 

 

Hopper, John A., Mark W. Speece, and Joseph L. Musial. 1997. “Effects of and 

 Educational Intervention on Residents’ Knowledge and Attitudes Toward 

 Interactions with Pharmaceutical Representatives.” Journal of General Internal 

 Medicine, 2(10): 639–642. 

 

Jacobs, A. 1999. “Reasons for Not Seeing Drug Representatives but Doctors do See 

 Them:  ‘Freebies’ Seem Disproportionately Important.” British Medical Journal, 

 319(7215):1002. 

 

Jastifer, James, and Sarah Roberts. 2009. “Patients' Awareness of and Attitudes Toward 

 Gifts from Pharmaceutical Companies to Physicians.” International Journal of 

 Health  Services, 39(2): 405-414. 

 

Katz, Dana, Arthur L.  Caplan, and John F. Merz. 2010. “All Gifts Large and Small: 

 Toward an Understanding of the Ethics of Pharmaceutical Industry Gift Giving.” 

 The American Journal of Bioethics 3(3): 39-46. 

 

Klein, Daniel, and Alexander Tabarrok, 2004. “Who Certifies Off-Label?” Regulation, 



   
 

Raymond J. March, Texas Tech University, May 2017 

97 
 

 27(2): 60-63. 

 

Kimland, Elin, and VivecaOdlind.  2014. "Off-Label Drug UseIn Pediatric 

 Patients." Clinical Pharmacology & Therapeutics, 91(5): 796-801. 

 

Kirzner, Israel M. 1963. Market Theory and the Price System. New York City, New 

 York: D. Van Nostrand. 

 

Kirzner, Israel M. 1974.Competition and Entrepreneurship. Chicago, Illinios: University 

 of Chicago Press. 

 

Kirzner, Israel. M. 1985. “The Perils of Regulation: A Market-Process Approach.” In 

 Discovery and the Capitalist Process, by Israel M. Kirzner, 119-149. Chicago: 

 University of Chicago Press. 

 

Kormos, William. 2013. “Ensuring Aspirin’s Benefit.” Harvard Men’s Health Watch, 

 18(3): 2. 

 

LaMattina, John. “Big Pharma Continues to Funnel Billions to Doctors- How Important 

 is This?” Forbes, July 1, 2014.   

 

Leeson, Peter T. 2007. “Better Off Stateless: Somalia Before and After Government 

 Collapse.” Journal of Comparative Economics, 35(4): 689-710. 

 

 Leeson, Peter T. 2011. “Government, Clubs, and Constitutions.” Journal of Behavior, &

 Organization, 80(2): 301-308. 

 

Leeson, Peter T. 2014a. “Pirates, Prisoners, and Preliterates: Anarchic Context and the 

 Private Enforcement of Law.” European Journal of Law and Economics, 37(3): 

 365-379. 

  

 Leeson, Peter T. 2014b. Anarchy Unbound: Why Self-Governance Works Better Than 

 You Think. Cambridge, Massachusetts: Cambridge University Press. 

 

Leeson, Peter T., and Peter J. Boettke. 2009. “Two-Tiered Entrepreneurship and 

 Economic Development.” International Review of Law and Economics, 29(3): 

 252-259. 

 

Leeson, Peter T., and Christopher J. Coyne. 2012. “Sassywood.” Journal of Comparative 

 Economics, 40(4): 608-620. 

 

 Lewin, Peter. 2015. “Entrepreneurial Opportunity as the Potential to Create Value.” 

 Review of Austrian Economics, 28(1): 1-15. 

 

 Leibman, Milton.  “Off-label, in bounds”  Medical, Marketing, and Media,December 1, 

 2003.  https://www.highbeam.com/doc/1P3-501142641.html (Accessed 



   
 

Raymond J. March, Texas Tech University, May 2017 

98 
 

 September 2015). 

 

Leiderman, Deborah B. 2009. “Risk Management of drug products and the U.S. Food and 

 Drug Administration: Evolution and Context.” Drug and Alcohol Dependence, 

 105S(1): S9-S15. 

 

Leonard, Kimberly. “Doctor Payments Show Little Value at Launch Time.” US News, 1 

 October 1, 2014. 

 

Lexchin, Joel. 2006. “Bigger and Better: How Pfizer Redefined Erectile Dysfunction.” 

 PLOS  Medicine, 3(4): 429-432. 

 

 Lipper, Graeme. 2007. “Isotretinoin and iPLEDGE: Too Much Regulation or Not 

 Enough?” Medscape Dermatology, 12 January 12, 2007. 

 http://www.medscape.com/viewarticle/550255. 

 

Lynk, William J. 1995. “The Creation of Economic Efficiencies in Hospital Mergers.” 

 Journal of Health Economics, 15(5): 507-530. 

 

Main, E., 2009. “Prescription Acne Drug Pulled from Shelve.” Rodale News, 13 July 13, 

 2009.  

 

Maggi, Mario, Sandra Filippi,  F. Ledda, A. Magini, and Gianni Forti. 2000. “Erectile 

 Dysfunction: From Biochemical Pharmacology to Advances in Medical 

 Therapy.” European Journal of Endocrinology, 143(2): 143-154. 
 

Maloney, Mary E., and Stephen P. Stone. 2011. “Isotretinoin and iPledge: a View of 

 Results”Journal of the American Academy of Dermatology, 65(2): 418-419. 

 

March, Raymond J., Adam Martin, and Audrey Redford. (2016). "The Substance of 

 Entrepreneurship and the Entrepreneurship of Substances." Journal of 

 Entrepreneurship and Public Policy, (5)2: 201 – 220. 

 

McArdle, Megan. “Maybe Pharmaceutical Reps Actually Aren’t Bribing Doctors.” 

 Bloomberg, June 21, 2016.  

 

McCarthy, Thomas R. 1985. “The Competitive Nature of the Primary-Care Physician 

 Service Market.”  Journal of Health Economics, 4(2): 93-117. 

 

McCormick, Cynthia G., Jack E. Henningfield, David Haddox, SajanVarguhese, Andres 

 Lindholm, Susan Rosen, JanneWissel, Deborah Waxman, Lawrence P. Carter,  

 

Vickie  Seeger, and Rolley E. Johnson. 2009. “Case Histories in Pharmaceutical Risk 

 Management.” Drug and Alcohol Independence, 105S(1): S42-S55. 

 

McGuff, Doug, and Robert P. Murphy. 2015. The Primal Prescription Surviving the Sick 



   
 

Raymond J. March, Texas Tech University, May 2017 

99 
 

 Care Sinkhole. Malibu, California: Primal Blueprint Publishing. 

 

Meadows, Michelle. 2001. “The Power of Accutane.” FDA Consumer, 35(2): 19-23. 

 

 Medscape. “Roche Initiates Enhanced Program to Prevent Accutane-Exposed 

 Pregnancies.”  Medscape Medical News, February 22, 2002. 

 http://www.medscape.com/viewarticle/428738 [Accessed September 2015]. 

 

Mendelson, Aaron, Laura Governale, Anne Trontell, and Paul Seligman. 2005. “Changes 

 in Isotretinoin Prescribing Before and After Implementation of the System to 

 Manage Accutane Related Teratogenicity (SMART) Risk Management Program.”

 Pharmacoepidemiology and Drug Safety,14(9): 615-618. 

 

Miller, Henry. 1998. “Failed FDA Reform.” Regulation, 21(3): 23-30. 

 

 Milne, Robin G. and Ben Torsney, 1997. “The Efficiency of Administrative Governance: 

 The Experience of Pre-Reform British National Health Service” Journal of 

 Comparative Economics, 24(2): 161-180.  

 

Miner, Johnathan, and Adam Hoffhines. 2007. “The Discovery of Aspirin’s 

 Antithrombotic Effects.” Texas Heart Institute, 34(2): 179-86. 

 

Mises, Ludwig von. 1949. Human Action a Treatise on Economics. New Haven, 

 Connecticut: Yale University Press. 

 

Mises, Ludwig von. 1952. Planning for Freedom Let the Market System Work. Grove 

 City, Pennsylvania: Libertarian Press. 

 

Mitchell, Allen A., Carla Van Bennekom, and Carol Louik. 1995. “A Pregnancy 

 Prevention Program in Women of Childbearing Age Receiving Isotretinoin.” New 

 England Journal of Medicine, 333(2): 101-106. 

 

Mises, Ludwig von. 1944. Bureaucracy. New Haven, Connecticut: Yale University Press. 

 

Mobacken, H., A. Sundström, and A. Vahlquist. 2014. “30 Years WithIsotretinoin 

 ‘Miracle Medicine’ Against Acne with Many Side Effects.” Lakartidningen, 

 111(3-4): 93-96. 

 

 Mosher, W.D., and J.  Jones. 2010. Use of Contraception in the United States: 1982–

 2008. National Center for Health Statistics.   

 http://www.cdc.gov/nchs/data/series/sr_23/sr23_029.pdf [Accessed July 2016]. 

 

Montiel Olea, Jose. andCarolinPflueger2013. “A Robust Test for Weak Instruments.” 

 Journal of Business and Economic Statistics, 31(3): 358–369. 

 

Mooney, Gavin, and Mandy Ryan. 1993. “Agency in Health Care: Getting Beyond First 



   
 

Raymond J. March, Texas Tech University, May 2017 

100 
 

 Principles.” Journal of Health Economics, 12(2): 125-135. 

 

Mushkin, Selma. 1958. “Toward a Definition of Health Economics.” Public Health 

 Reports,73(9): 785-793. 

 

Mueller, Dennis P. 2003. Public Choice III. Cambridge Massachusetts: Cambridge 

 University Press. 

 

Nawar, T., L. Nolin, G.E. Plante, C. Caron, and P. Montambault. 1977. "Long-term 

 Treatment of  Severe Hypertension with Minoxidil." Canadian Medical 

 Association Journal, 117(10): 1178-1182.  

 

Newhouse, Joseph P. 1970. “Toward a Theory of Nonprofit: An Economic Model of a 

 Hospital.” American Economic Review, 60(1): 64-74. 

 

Ng, Serena, and Jushan Bai.  2009. “Selecting Instrumental Variables in a Data Rich 

 Environment.” Journal of Time Series Econometrics, 1(1): 1-32. 

 

Norris, Susan, Haley K. Holmer, Lauren A. Ogden, Brittany U Burda, and Rongwei Fu. 

 (2012). “Characteristics of Physicians Receiving Large Payments From 

 Pharmaceutical Companies and the Accuracy of Their Disclosures in 

 Publications: an Observational Study.” BMC Medical Ethics, 13(24): 1-7. 

 

Olsen, Elise A., Madeline S. Wiener, Elizabeth R. Delong, Sheldon R. Pinnell. 1985. 

 “Topical Minoxidil in Early Male Pattern Baldness.” Journal of the American 

 Academy of Dermatology, 2(1): 185-192. 

 

Olsen, Elise A., Madeline S. Wiener, Ingrid A. Amara, Elizabeth R. Delong, 1990. “Five-

 year Follow-up of Men with Androgenetic Alopecia Treated with Topical 

 Minoxidil.” Journal of the American Academy of Dermatology, 22(4): 643-646. 

 

Orlowski, J.P., and L. Wateska. 1992. “The Effect of Pharmaceutical Firm Enticements 

 on Physician Prescribing Patterns. There is no Such Thing as a Free Lunch.” 

 CHEST,102(1):270-273. 

 

 Ostrom, Elinor. 2010. “Beyond Markets and States: Polycentric Governance of Complex 

 Economic Systems.” American Economic Review, 100(3): 1-33. 

 

Passamani, Eugene R. 1980. “Summary of Ongoing Clinical Trials of Platelet-active 

 Drugs in Cardiovascular Disease.” Circulation, 6 (2) 106-110. 

 

 Pathak, Dev S. and Alan Escovitz, 1996. “Managed Competition and Pharmaceutical 

 Care: an Answer to Market Failure.” Journal of Research in Pharmaceutical 

 Economics, 7(1-2):1-6. 

 

Pasour, Jr., E.C. 1987. “Rent Seeking: Some Conceptual Problems and Implications.” 



   
 

Raymond J. March, Texas Tech University, May 2017 

101 
 

 The Review of Austrian Economics, 1(1): 123-143. 

  

Peltzman, Sam. 1973. “An Evaluation of Consumer Protection Legislation: The 1962 

 Drug Amendments.” Journal of Political Economy, 81(5): 1049–1091. 

 

Phelps, Charles E. 2010. Health Economics. Boston, Massachusetts: Pearson Education. 

 
Pinhero, Simone P., Elizabeth M. Kang,Clara Y. Kim, Laura A. Governale,  Esther H. 

 Zhou and Tarek A. Hammad. 2013. “Concomitant Use of Isotretinoin and 

 Contraceptives Before and After iPledge in the United States.” 
 Pharmacoepidemiology Drug Safety, 22(12): 1251-1257. 
 

Pollak, Michael. 2014. "Overcoming Drug Development Bottlenecks With Repurposing: 

 Repurposing  Biguanides to Target Energy Metabolism for Cancer 

 Treatment." Nature Medicine, 20(6): 591-593. 

 

Reilly, Mary. “Do Physicians Contribute to Economic Growth? An Empirical Analysis” 

 (Honors Scholar Thesis, University of Connecticut, 2012).  

 

Reilly, Marry, and Rexford E. Santerre. 2013. “Are Physicians Profit or Seekers? Some 

 Evidence from State Economic Growth Rates.” Journal of Health Care Finance, 

 40(1): 79-92. 

 
Rademaker, Marius. 2013. “Isotretinoin: Dose, Duration, and Relapse: What Does 30 Years of 

 Usage  Tell Us?” Australasian Journal of Dermatology, 54: 157-162. 

 

Radley, David C., Stan N. Finkelstein, and Randall S. Stafford. 2006. “Off-label 

 prescribing Among Office-Based  Physicians.” Archives of Internal Medicine, 

 166(9): 1021-1026.  

 

Robertson, Julia, Janine E. Polifka, Marina Avner, Christina Chambers,  George Delevan, 

 Gideon Koren, Sharon V. Lavigne, Lynn P. Martinez, Richard K. Miller, and 

 John C. Carey. 2005. “A Survey of Pregnant Women Using Isotretinoin.” Birth 

 Defects Research Part A: Clinical and Molecular,73(11): 881-887. 

 

Rose, Susannah, Ruchi M. Sanghani, Cory Schmidt, Matthew T. Karafa, Eric Kodish, 

 and Guy M. Chisolm. 2015. “Gender Differences in Physicians’ Financial Ties to 

 Industry: a Study of National Disclosure Data.” PLOS, 10(6): 1-10. 

 

Ross, Joseph S., Josh E. Lackner, Peter Lurie, Cary Gross, Sidney Wolfe, and Harlan M.

 Krumholz. 2007. “Pharmaceutical Company Payments to Physicians Early 

 Experiences with Disclosure Laws in Vermont and Minnesota.” Journal of the 

 American Medical Association, 297(11): 1216-1223. 

 

Ross, Melanie. “FDA Proposes Labeling Aspirin For Use At Onset Of Heart Attack.”



   
 

Raymond J. March, Texas Tech University, May 2017 

102 
 

 University of Florida News, June 14. 1996. 
 

 Ruke, K. “Former FDA Staffer Claims Prescription Drug ‘black market’ Going 

 Unreported.” Mint Press News. 5 May 5 2014. 

 

Ryan, Mandy. 1994. “Agency in Health Care: Lessons for Economists From 

 Sociologists.”  American Journal of Economics and Sociology, 53(2): 207-217. 

 

Salbu, Steven S. 1999. “Off-Label Use, Prescription, and Marketing of FDA-Approved 

 Drugs:  An Assessment of Legislative and Regulatory Policy” Florida Law 

 Review,51(2): 181- 227. 

 

 Savedoff, William. 2004. “Kenneth Arrow and the Birth of Health Economics” Bulletin 

 of the World Health Organization, 82(2): 139-140. 

 

Savin, Ronald C. 1987. “Use of Topical Minoxidil in the Treatment of Male Pattern 

 Baldness” Journal of the American Academy of Dermatology, 16(3): 696-704. 

 

Schaumans, Catherine. 2015. “Prescription Behavior of General Practitioners: 

 Competition  Matters.” Health Policy, 199(4): 456-463. 

 

Schonfeld, Toby L., N. Jean Amoura, and Christopher J. Kratochvil. 2009. “iPLEDGE

 Allegiance to the Pill: Evaluation of Year 1 of a Birth Defect Prevention and 

 Monitoring System.” Journal of Law, Medicine, and Ethics, 37(1): 104-117. 

 

Segal, Jeffrey. 2012. "Managing Your Online Reputation" The Journal of Medical 

 Practice Management: MPM, 27(6): 341-343. 

 

Sidi, Abraham A., J.S. Cameron, L.M. Duffy, and P.H. Lange. 1986. “Intracavernous 

 Drug-Induced Erections in the Management of Male Erectile Dysfunction: 

 Experience with 100 Patients.” Journal of Urology, 135(4): 704-706. 

 

Shin, Janet, T. Craig Cheetham, Linda Wong,Fang Nui, Elizabeth Kass, Monica A. 

 Yoshinaga, Mike Sorel, Jeffrey S. McCombs, and Stephen Sidney. 2011. “The 

 Impact of the  iPLEDGE Program on IsotretinoinFetal Exposures in an Integrated 

 Health Care System.” Journal of the  American Academy of Dermatology, 65(6): 

 1117-1125. 

 

Smith, A. 1776 [1976]. An Inquiry into the Nature and Causes of the Wealth of Nations. 

 Indianapolis, Indiana: Liberty Fund. 

 

 Smith, Peter C., Adolf Stephan, Vivian Valdmanis, and Piet Verheyen. 1997. “Principal-

 Agent  Problems in Health Care Systems: An International Perspective.” Health 

 Policy, 41(1):  37-60. 

 

Stafford, Randall S. 2008. “Regulating Off-Label Drug Use-Rethinking the Role of the 



   
 

Raymond J. March, Texas Tech University, May 2017 

103 
 

FDA.” New England Journal of Medicine, 358(14): 1427-1429. 

 

Stafford, Randall S. 2012. “Off-Label Use of Drugs and Medical Devices: A Review of 

 Policy  Implications.” Clinical Pharmacology and Therapeutics, 91(5): 920-925. 

 

 Stashhower, Mitchell E. 2003. “Pregnancy Rates Associated with Isotretinoin (Accutane) 

 and the FDA.”  Journal of the American Academy of Dermatology, 49(6): 1202-

 1203. 

 

Stringham, Eward P. 2015. Private Governance Creating Order in Economic and Social 

Life. New York City, New York: Oxford University Press. 

 

Stossel, Thomas P. 2015. Pharmaphobia: How the Conflict of Interest Myth Undermines 

 American Medical Innovation. Lanham, Maryland: Rowman and Littlefield. 

 

Svorny, Shirley. 2004. “Licensing Doctors: Do Economists Agree?” Econ Journal 

 Watch, 1(2): 279-305. 

 

Tabarrok, Alex. 2000. “Assessing the FDA via the Anomaly of Off-label Drug 

 Prescription.”  The Independent Review, 5(1): 25-53. 

 

Tabarrok, Alex. 2009. “From Off-label Prescribing Towards a New FDA.” Medical 

 Hypothesis,72(1): 11-13.  

 

Tai-Seale, Ming, and Bernice Pescosolido. 2003. “The Public’s Opinions of Physicians: 

 Do Perceived Choices and Exercised Choice Matter?” The American Journal of 

 Managed Care, 9(9): 631-638. 

 

Tiefer, Leonore. 2006. “The Viagra Phenomenon.” Sexualities, 9(3): 273–294. 

 

Thomas, Kate, Augustin Armendariz, and Sarah Cohen. “Detailed Financial Links of 

 Doctors and Drug Makers.” The New York Times, October 1, 2014. 

 

Tobinick, Edward. 2009. "The Value of Drug Repositioning in the Current 

 Pharmaceutical Market." Drug News and Policy, 22(2): 119-125. 

 

Tollison, Robert. 1982. “Rent Seeking: A Survey.” Kyklos, 35(4): 575-602. 

 

Tollison, Robert. 2012. “The Economic Theory of Rent-Seeking.” Public Choice 152(1-

 2): 73- 82. 

 

Tullock, Gordon. 1965. The Politics of Bureaucracy. New York City, New York: Public 

 Affairs Press. 

 

Tullock, Gordon. 1967. “The Welfare Costs of Tariffs, Monopolies, and Theft.” 

 Economic Inquiry, 5(3): 224-232. 



   
 

Raymond J. March, Texas Tech University, May 2017 

104 
 

 

Tullock, Gordon. 2005. The Rent-Seeking Society. Rowley, C.K. (Ed.), The Selected 

 Works of Gordon Tullock, Volume 5. Indianapolis, Indiana: Liberty Fund. 

 

 Uhl, Kathleen, Anne Trontell, and Dianne Kennedy. 2007. “Risk Minimization Practices 

 for Pregnancy Prevention: Understanding Risk, Selection Tools.” 

 Pharmacoepidemiologyand Drug Safety, 16(3): 337-348. 

  

 United States v. Caronia (No. 2) United States Court of Appeals, 2012.   

 

 United States.  Center for Disease Control. 2015. 2010 Pregnancy Rates Among US 

 Women. December 2015. 

 https://www.cdc.gov/nchs/data/hestat/pregnancy/2010_pregnancy_rates.pdf.  

 

 United States. Food and Drug Administration. Dermatologic and Ophthalmic Drugs 

 Advisory Committee Briefing Document for NDA 18–622 Accutane® 

 (isotretinoin)  Capsules. Silver Springs, MD: May2015. 

 http://www.fda.gov/ohrms/dockets/ac/04/briefing/4017b1_roche-

 Briefing%20Package.pdf web.  

 

 United States. Food and Drug Administration. Pregnancy Prevention Program: A Risk 

 Management Program to Reduce Pregnancies During Accutane Treatment. 

 Silver Springs, MD: September 

 2015. http://www.fda.gov/ohrms/dockets/ac/00/backgrd/3639b1c_06.pdf. 

 

 United States. Food and Drug Administration. Estimating Accutane Use. Silver Springs, 

 MD: September 2015. 

 http://www.fda.gov/ohrms/dockets/ac/00/backgrd/3639b1c_05.pdf. 

 

 United States. Food and Drug Administration. Isotretinoin update: iPLEDGE. Silver 

 Springs, MD: April 2016. http://www.fda.gov/ohrms/dockets/ac/06/briefing/2006-

 4202B1_10_FDA-Tab10. 

 

University of Wisconsin-Madison School of Medicine and Public Health."Erectile

 Dysfunction  (ED)." UW Health, June 19, 2016. 

 http://www.uwhealth.org/urology/erectile- dysfunction-ed/20537 [Accessed 

 March 2014]. 

 

Virag, R., D. Frydman, M. Legman, and H. Virag. 1984. “Intracavernous Injection of 

 Papaverine as a Diagnostic and Therapeutic Method in Erectile 

 Failure.” Angiology, 35(2): 79-87. 

 

Virag, Ronald.  1985. “About Pharmacology Induced Prolonged Erection.” The Lancet,

 35(8427): 519-520. 
 

Wagner, Gorm, and Helen S. Kaplan. 1993. The New Injection Treatment for Impotence: 



   
 

Raymond J. March, Texas Tech University, May 2017 

105 
 

 Medical and Psychological Aspects. New York City, New York: Brunner/Mazel. 

 

Ward, Michael. 1992. “Drug Approval Overregulation.” Regulation, 15(2): 47–53. 

 

Warrier, Rugmini, Michael S. Monaghan, Kathryn Huggett, and Eugene Rich. 2010. 

 “Effect of Drug Sample Availability on Physician Prescribing Behavior: A 

 Systematic Review.” Clinical Reviews and Opinions, 2(4): 41-48. 

 

Watkins, John, H.J. Dargie, and C.T. Dollery. 1979. “Reduction of Beta-Blocking Drugs 

 in Hypertensive Patients Treated with Minoxidil.” The British Medical Journal, 

 1(6175):1400. 

 

Wazana, Ashley. 2000. “Physicians and the Pharmaceutical Industry is a Gift Ever Just a 

 Gift?”  Journal of the American Medical Association, 283(3): 373-380. 

 

Wittich, Christopher W., Christopher M. Burkle, and William L. Lanier. 2012. “Ten 

 Common Questions (and Their Answers) About Off-label Drug Use.” Mayo 

 Clinic Proceedings, 87(10): 982–990. 

 

 Woodcock, Janet. 2002.  “Concerns regarding Accutane (Isotretinoin).” testimony 

 December 11,  2002 before the Subcommittee on Oversight and Investigations 

 House Committee on  Energy and Commerce. 

 http://www.fda.gov/NewsEvents/Testimony/ucm115126.htm[Accessed  April 

 2016]. 

 

 Wysowski, Diane K., Joslyn Swann, and Amarilys Vega. 2002. “Use of Isotretinoin

 (Accutane) in the United States: Rapid Increase From 1992 Through 2000.” 

 Journal of the American Academy of Dermatology, 46(4): 505-509. 

 

Zappacosta, A.R. 1980. “Reversal of Baldness in Patient Receiving Minoxidil for  

 Hypertension.” New England Journal of Medicine, 303(25):1480-1481. 

 

Zins, Gerald R. 1988. “The History and Development of Minoxidil.” Clinics in 

 Dermatology, 6(4): 132-147. 

 

Zorgniotti, A.W., and R.S. Lefleur. 1985. “Auto-injection of the Corpus Cavernosum 

 with a Vasoactive Drug Combination for VasculogenicImpotence.”The Journal of 

 Urology,133(1): 39-41. 

 Zomerdijk, Ingenborg M., RikjeRuiter,  Leanne M. A. Houweling, Ron M.C. Herings, 

 Miriam C. J. M. Sturkenboom, Sabine M.J.M. Strauss, and Bruno H. Stricker. 

 2014. “IsotretinoinExposure During Pregnancy: a Population-Based Study in 

 the Netherlands.” BJM Open, 4(11): 1-7. 
 

 

 



   
 

Raymond J. March, Texas Tech University, May 2017 

106 
 

Appendix  

 

A.4.1 Medical schools  
Medical School Location 

University of Alabama School of Medicine Birmingham, AL 

University of South Alabama College of Medicine Mobile, AL 

 

University of Arizona College of Medicine Tucson, AZ 

University of Arizona-Phoenix College of Medicine  Phoenix, AZ 

University of Arkansas for Medical Sciences 

College of Medicine 

Little Rock, AR 

David Geffen School of Medicine at University of 

California at Los Angeles 

Los Angeles, CA 

Keck School of Medicine of the University of 

Southern California 

Los Angeles, CA 

Stanford University School of Medicine Palo Alto, CA 

University of California-Davis Davis School of 

Medicine 

Davis, CA 

University of California-Riverside School of 

Medicine 

Riverside, CA 

University of California-San Diego School of 

Medicine 

San Diego, CA 

University of California-San Francisco School of 

Medicine 

San Francisco, CA 

University of Colorado School of Medicine Denver, CO 

Frank H. Netter MD School of Medicine at 

Quinnipiac University 

North Haven, CT 

University of Connecticut School of Medicine Farmington, CT 

Yale School of Medicine New Haven, CT 

The George Washington University School of 

Medicine and Health Sciences  

Washington DC 

Georgetown University School of Medicine Washington DC 

Howard University College of Medicine Washington DC 

Charles E. Schmidt College of Medicine at Florida 

Atlantic University 

Boca Raton, FL 

Florida International University Herbert Wertheim 

College of Medicine 

Miami, FL 

The Florida State University College of Medicine Tallahassee, FL 

University of Central Florida College of Medicine Orlando, FL 

University of Florida College of Medicine Gainesville, FL 

University of Miami Leonard M. Miller School of 

Medicine 

Miami, FL 

University of South Florida Health Morsani College 

of Medicine 

Tampa, FL 

Emory University School of Medicine  Atlanta, GA 

Medical College of Georgia at Georgia Regents 

University 

Augusta, GA 

Mercer University School of Medicine Macon, GA 

Morehouse School of Medicine Atlanta, GA 

John A. Burns School of Medicine University of 

Hawaii at Manoa 

Honolulu, HI 

Chicago Medical School at Rosalind Franklin 

University of Medicine and Science 

North Chicago, IL 

The Feinberg School of Medicine Northwestern 

University 

Chicago, IL 
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Rush Medical College of Rush University Medical 

Center 

Chicago, IL 

Southern Illinois University School of Medicine Springfield, IL 

Stritch School of Medicine Loyola University 

Chicago 

Maywood, IL 

University of Chicago Division of the Biological 

Sciences, the Pritzker School of Medicine 

Chicago, IL 

University of Illinois at Chicago College of 

Medicine 

Chicago, IL 

Indiana University School of Medicine Indianapolis, IN 

University of Iowa Roy J. and Lucille A. Carver 

College of Medicine 

Iowa City, IA 

University of Kansas School of Medicine Kansas City, MO 

University of Kentucky School of Medicine Lexington, KY 

University of Louisville School of Medicine Louisville, KY 

Louisiana State University School of Medicine in 

Shreveport  

Shreveport, LA 

Louisiana State University Health Science Center 

School of Medicine in New Orleans 

New Orleans, LA 

Tulane University School of Medicine  New Orleans, LA 

Johns Hopkins School of Medicine  Baltimore, MD 

Uniformed Services University of Health Sciences, 

F. Edward Herbert School of Medicine 

Bethesda, MD 

 

University of Maryland School of Medicine Baltimore, MD 

Boston University School of Medicine Boston, MA 

Harvard Medical School Boston, MA 

Tufts University School of Medicine Boston, MA 

University of Massachusetts Medical School Worchester, MA 

Central Michigan University College of Medicine Mount Pleasant, MI 

Michigan State University College of Human 

Medicine 

East Lansing, MI 

Oakland University William Beaumont School of 

Medicine 

Rochester, MI 

University of Michigan Medical School Ann Arbor, MI 

Wayne State University School of Medicine Detroit, MI 

Western Michigan University Homer Stryker MD 

School of Medicine  

Kalamazoo, MI 

Mayo Medical School Rochester, MN 

University of Minnesota Medical School Minneapolis, MN 

University of Mississippi School of Medicine Jackson, MS 

Saint Louis University School of Medicine Saint Louis, MO 

University of Missouri-Columbia School of 

Medicine  

Columbia, MO 

University of Missouri-Kansas City School of 

Medicine 

Kansas City, MO 

Creighton University School of Medicine Omaha, NE 

University of Nebraska College of Medicine Omaha, NE 

University of Nevada School of Medicine Las Vegas, NV 

Giesel School of Medicine in Dartmouth Hanover, NH 

Cooper Medical School of Rowan University Camden, NJ 

Rutgers New Jersey Medical School  Newark, NJ 

Robert Wood Johnson Medical School Piscataway, NJ 

University of New Mexico School of Medicine Albuquerque, NM 

Albany Medical School Albany, NY 

Albert Einstein College of Medicine New York City, NY 

Columbia University College of Physicians and New York City, NY 
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Surgeons 

Hofstra North Shore- School of Medicine at Hofstra 

University 

New York City, NY 

Icahn School of Medicine at Mount Sinai New York City, NY 

New York Medical College Valhalla, NY 

New York University School of Medicine New York City, NY 

Stony Brook University School of Medicine Stony Brook, NY 

State University of New York Downstate Medical 

Center College of Medicine 

Syracuse, NY 

Jacobs School of Medicine and Biomedical 

Sciences at the University College of Medicine 

Buffalo, NY 

University of Rochester School of Medicine and 

Denitrify 

Rochester, NY 

Weill Cornell Medicine New York City, NY 

The Brody School of Medicine at East Carolina 

University 

Greenville, NC 

Duke University School of Medicine Durham, NC 

University of North Carolina School of Medicine Chapel Hill, NC 

Wake Forest School of Medicine of Wake Forest 

Baptist Medical Center 

Winston-Salem, NC 

University of North Dakota School of Medicine and 

Health Sciences  

Grand Forks, ND 

Boonshoft School of Medicine Wright State 

University 

Dayton, OH 

Case Western Reserve University School of 

Medicine 

Cleveland, OH 

Northeast Ohio Medical University School of 

Medicine 

Rootstown, OH 

Ohio State University College of Medicine Columbus, OH 

University of Cincinnati College of Medicine Cincinnati, OH 

University of Toledo Toledo, OH 

University of Oklahoma College of Medicine Oklahoma City, OK 

Oregon Health and Science University School of 

Medicine 

Portland, OR 

The Commonwealth Medical College Scranton, PA 

Drexel University College of Medicine Philadelphia, PA 

Sydney Kimmel Medical College at Thomas 

Jefferson University 

Philadelphia, PA 

Penn State College of Medicine Hersey, PA 

The Raymond and Ruth Perelman School of 

Medicine at the University of Pennsylvania 

Philadelphia, PA 

University of Pittsburg School of Medicine Pittsburg, PA 

The Warren Alpert Medical School of Brown 

University  

Providence, RI 

Medical University of South Carolina College 

Medicine 

Charleston, SC 

Medical University of South Carolina School of 

Medicine-Columbia 

Columbia, SC 

University of South Carolina School of Medicine- 

Greenville 

Greenville, SC 

University of South Dakota Sanford School of 

Medicine  

Vermillion, SD 

Meharry Medical College School of Medicine Nashville, TN 

East Tennessee State University James H. Quillen 

College of Medicine 

Johnson City, TN 

University of Tennessee Health Science Center Memphis, TN 
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College of Medicine 

Vanderbilt University School of Medicine Nashville, TN 

Baylor College of Medicine Houston, TX 

Paul L. Forster School of Medicine Texas Tech 

University Health Sciences Center 

El Paso, TX 

Texas A&M Health Science Center College of 

Medicine  

College Station, TX 

Texas Tech University Health Sciences Center 

School of Medicine 

Lubbock, TX 

The University of Texas Medical Branch at 

Galveston 

Galveston 

University of Texas Medical School at Houston Houston, TX 

University of Texas Rio Grande Valley School of 

Medicine 

Edinburg, TX 

University of Texas School of Medicine at San 

Antonio 

San Antonio, TX 

University of Texas Southwestern Medical Center at 

Dallas, Southwestern Medical School 

Dallas, TX 

University of Utah School of Medicine Salt Lake City, UT 

University of Vermont College of Medicine Burlington, VT 

Eastern Virginia Medical School Norfolk, VA 

Virginia Commonwealth University School of 

Medicine 

Richmond, VA 

Virginia Tech Carillion School of Medicine Roanoke, VA 

University of Virginia School of Medicine Charlottesville, VA 

University of Washington School of Medicine Seattle, WA 

Marshall University Joan C. Edwards School of 

Medicine 

Huntington, WV 

West Virginia University School of Medicine Morgantown, WV 

Medical College of Wisconsin Milwaukee, WI 

University of Wisconsin School of Medicine and 

Public Health 

Madison, WI 

  



   
 

Raymond J. March, Texas Tech University, May 2017 

110 
 

Appendix  

 

A.4.2. Physician specialization variables 

 

The Anesthesiology variable includes physicians who practice anesthesiology and 

specified they also practice the anesthesiology sub-discipline of addiction medicine, crucial 

care medicine, hospice and palliative medicine, pain medicine, and pediatric anesthesiology. 

The Dermatology variable includes physicians who practice dermatology and specified they 

also practice the dermatology sub-discipline of dermatopathology, MOHS-Micrographic 

surgery, pediatric dermatology, and procedural dermatology.  

The Psychiatry/Neurology variable includes physicians who practice either 

psychiatry or neurology and specified they also practice in the psychiatry or neurology sub-

disciplines of addiction medicine, addiction psychiatry, behavioral neurology or 

neuropsychiatry, child or adolescent psychiatry, clinical neurophysiology, forensic 

psychiatry, geriatric psychiatry, hospice or palliative medicine, neurodevelopmental 

disabilities, neurology, neurology with special qualifications in child neurology, 

neuromuscular medicine, pain medicine, psychiatry, psychosomatic medicine,  sleep 

medicine, vascular neurology, and sports medicine. This variable also includes medical 

psychologists which can prescribe medication. The psychiatry and neurology specialties are 

not separated in the dataset and cannot be examined separately. The Urology variable 

contains physicians who practice urology who and physicians who specified they also 

practice the urology sub-disciplines of female pelvic medicine and reconstructive surgery, 

and pediatric urology.   

The InternalMedicine variable includes physicians who practice internal medicine 

and specified they also practice an internal medicine sub-discipline of addiction medicine, 
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adolescent medicine, allergy orimmunology, bariatric medicine, clinical cardiac 

electrophysiology, critical care medicine, endocrinology (including diabetes and 

metabolism), gastroenterology, geriatric medicine, hematology, hematology and oncology, 

medical oncology,  hospice and palliative medicine, hypertension specialist, infectious 

disease, interventional cardiology, nephrology, pulmonary disease, rheumatology, sleep 

medicine, and sports medicine.  

The Surgery variable includes physicians who practice surgery and specified they 

also practice a surgical specialty including pediatric surgery, plastic or reconstructive 

surgery, hand surgery, surgical critical care, surgical oncology, trauma surgery, vascular 

surgery, thoracic surgery, transplant surgery, colon or rectal surgery, neurological surgery, 

and oral or maxillofacial surgery. plastic and orthopaedic surgeons are also included. plastic 

surgeons in the sample also practiced the sub-discipline of plastic surgery on the head, neck, 

or hand. Orthopaedic surgeons also practiced the sub-discipline of hand surgery, foot or 

ankle surgery, adult reconstructive orthopaedic surgery, orthopaedic spinal surgery, 

orthopaedic trauma, pediatric orthopaedic surgery, and sports medicine. The 

Obstetrics/Gynecology variable includes physicians who practice either obstetrics or 

gynecology and either obstetrics or gynecologists who practice the sub-discipline of 

reproductive endocrinology. The obstetrics and gynecology specialties are not separated in 

the dataset and cannot be examined separately 

The Ophthalmology variable includes physicians who practice ophthalmology and 

optometry. The variable also includes optometrists who specialize in corneal or contact 

management and low vision rehabilitation. The PreventativeMedicine variable includes 

physicians who specialize in preventative medicine and physicians who practice 
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preventative medicine and the sub-specialties of aerospace medicine, medical toxicology, 

occupational medicine, occupational environmental medicine, public health or general 

preventive medicine, sports medicine, and undersea or hyperbaric medicine.   

The Otolaryngology variable includes physicians who practice otolaryngology and 

physicians who practice the otolaryngology sub-specialties of facial plastic surgery, 

otolaryngicallergy, otology or neurotology, pediatric otolaryngology, head or neck plastic 

surgery, and sleep medicine. The Pediatrics variable includes physicians who practice 

pediatrics and physicians who specialize in the pediatric sub-specialty of adolescent 

medicine, child abuse pediatrics, developmental or behavioral pediatrics, hospice or 

palliative medicine, medical toxicology, neonatal-perinatal medicine, neurodevelopmental 

disabilities, pediatric allergy or immunology, pediatric cardiology, pediatric critical care 

medicine, pediatric emergency, medicine, pediatric endocrinology,  pediatric 

gastroenterology, pediatric hematology or oncology, pediatric infectious diseases, pediatric 

nephrology, pediatric pulmonology, pediatric rheumatology, and sleep medicine. The 

Podiatry variable includes physicians who specialize in podiatry and physicians who 

specialize in the podiatry sub-specialty of foot or ankle surgery, primary podiatric medicine, 

public medicine, podiatrist radiology, and sports medicine. 

The analysis does not control for physicians who specialize in general medical 

practice, family medicine, emergency medicine, pain medicine, phlebology, dentists, 

dietitians, pharmacists, neuromusculoskeletal medicine, nuclear medicine, and those who 

specialize in physical medicine or rehabilitation. This analysis also does not control for 

physicians employed at ambulatory health care facilities, unspecialized physicians 

employed in general acute hospitals, physicians employed in case management, independent 
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medical examiners, and those employed in long-term care facilities because it is unclear 

what specialty these physicians practice.   


