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Abstract

Direct-to-physician opioid marketing by pharmaceutical companies is widespread and may 

contribute to opioid overprescribing, an important driver of the US opioid crisis. Using a 

difference-indifferences approach and Medicare Part D prescriber data, we examined the effects of 

academic medical centers’ conflict-of-interest policies that restrict direct-to-physician marketing 

of all drugs on opioid prescribing by physicians at eighty-five centers in the period 2013–16. We 

examined restrictions on gifts and meals, speaking and consulting engagements, and industry 

representatives’ access to academic medical centers, as well as rules requiring conflict-of-interest 

disclosures. Bans on sales representatives were associated with a 4.7 percent reduction in the total 

volume of opioids prescribed and disclosure requirements with a 2.5 percent reduction, while 

having all four marketing restriction policies was associated with an 8.8 percent reduction. Policies 

that restrict direct-to-physician pharmaceutical marketing may curb opioid prescribing, but 

additional patient-level research is needed to understand how such policies affect the delivery of 

evidence-based treatment for chronic pain.
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In the US, 47,600 people died of opioid overdoses in 2017.1 High rates of opioid prescribing 

by physicians, which increased fourfold between the late 1990s and early 2010s,2 are an 

important driver of the opioid overdose crisis. The increase in opioid prescribing that began 

in the late 1990s was driven by US clinicians’ growing recognition of the high prevalence of 

poorly managed pain, coupled with aggressive pharmaceutical marketing of opioids as safe 

and effective for long-term use—claims later shown to be misleading.3–5 While the overall 

volume of opioid prescribing has begun to decline since peaking in 20126 and the majority 

of opioid overdose deaths in the US are now due to nonprescription opioids such as heroin 

and illicit fentanyl, the opioid prescribing rate is still three times higher than it was in 1999.7 

More than 35 percent of opioid overdose deaths in 2017 involved prescription opioids,8 and 

about 70 percent of the people who use nonprescription opioids such as heroin initiated their 

use with a prescription opioid.9

Over 400 US jurisdictions are suing pharmaceutical companies based on claims that their 

misleading direct-to-physician marketing materials and presentations have contributed to the 

opioid crisis.10–12 In August 2019 one of the first cases was decided when a judge ordered 

Johnson & Johnson to pay the State of Oklahoma $572 million.13 Pharmaceutical firms 

primarily market new brand-name drugs; generic drugs are rarely marketed. Federal law 

grants firms the right to sell new medications with no competition from generics for five 

years, and much marketing is concentrated in this period of exclusivity—though some firms 

continue to market brand-name products after generic versions become available. Despite 

the now widespread recognition of the role that direct-to-physician marketing of opioids has 

played in driving opioid prescribing, such marketing remains common.

Federal law does not prohibit direct-to-physician marketing but requires pharmaceutical 

companies to report the monetary value of each activity of such marketing, including 

educational visits (called “detailing”), meals, gifts, and payments for nonresearch activities 

such as consulting or public speaking.14 In 2017 pharmaceutical companies spent $10.7 

million on 89,466 individual opioid marketing activities to physicians (authors’ calculation 

based on data from the Centers for Medicare and Medicaid Services [CMS]).14 Scott 

Hadland and colleagues found that in the period 2013–15, approximately one in twelve US 

physicians overall and one in five family medicine physicians received an opioid marketing 

payment.15

A large literature has shown that direct-to-physician marketing increases physicians’ 

prescribing of marketed drugs.16–20 Two recent studies have shown a positive correlation 

between physicians’ receipt of direct-to-physician opioid marketing and their rates of opioid 

prescribing21 and opioid overdose deaths, respectively.22 However, the study methods did 

not allow the authors to identify a causal relationship, and the positive correlations observed 

may be due to the fact that pharmaceutical companies target direct-to-physician marketing to 

the physicians most likely to prescribe their products.20

There is growing interest in restricting direct-to-physician marketing, but the effects that 

such restrictions have on opioid prescribing are unclear. Since 2017, legislation to restrict 

direct-to-physician pharmaceutical marketing has been considered at the federal,23 state,
24–26 and city27 levels, with bill sponsors citing the opioid crisis to support their proposals. 
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While prior studies have shown that marketing restrictions are associated with small 

reductions in the prescribing of marketed drugs,28–31 marketed drugs are typically newly 

released brand-name medications. In the case of opioids, many nonmarketed generic options 

exist.32

In the face of widespread generic availability, it is unclear whether reducing physicians’ 

exposure to marketing for new prescription opioids would influence overall opioid 

prescribing behavior. Our study addressed this question by evaluating the effects of 

restrictions on direct-to-physician pharmaceutical marketing on overall opioid prescribing as 

well as on the prescribing of brand-name and marketed, brand-name but not marketed, and 

generic opioids.

Study Overview

We conducted a difference-in-differences analysis to examine how changes in restrictions on 

direct-to-physician pharmaceutical marketing included in academic medical centers’ 

conflict-of-interest policies have influenced opioid prescribing in Medicare Part D. 

Specifically, we compared prescribers at centers that added a new marketing restriction 

policy to prescribers at centers that made no change in their policies. In response to 

recommendations in the late 2000s from the Institute of Medicine,33 Association of 

American Medical Colleges,34 and American Medical Association,35 academic medical 

centers have increasingly imposed various types of restrictions—including restrictions on 

gifts and meals, speaking and consulting engagements, and industry representatives’ access 

to the centers, as well as requirements to disclose conflicts of interest.36 The fact that centers 

have implemented these policies at different times creates an ideal natural experiment in 

which to examine the effects on opioid prescribing patterns of specific types of restrictions 

on direct-to-physician marketing, as well as the cumulative effects of multiple restrictions.

Medicare Part D beneficiaries are an ideal population in which to evaluate the effects of such 

policies, given that adults ages sixty-five and older receive the majority of opioid 

prescriptions in the US6,37 and that nearly half of disabled Medicare beneficiaries younger 

than age sixty-five use prescription opioids in a given year.37 Rates of opioid misuse and 

overdose are rising among Medicare beneficiaries,38 with a more than sixfold increase in 

opioid overdose deaths among adults ages sixty-five and older from 1999 to 2016—a trend 

that mirrors the almost sevenfold increase in the younger population.39

We hypothesized that we would see the largest percentage reduction in the prescribing of 

opioids that were both brand-name and currently marketed to prescribers. We also examined 

whether restrictions on direct-to-physician marketing had spillover effects that influenced 

the volume of prescribing of nonmarketed generic opioids.

Study Data And Methods

STUDY SAMPLE

Our study sample included all physicians who prescribed medications covered by Medicare 

Part D at any of eighty-five US academic medical centers. There are 103 integrated 
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allopathic medical schools in the US. However, following previous research,28–31 we 

included only the integrated allopathic academic medical centers that had a minimum of 100 

physicians. This definition included centers that shared their administration with schools of 

medicine (that is, they were under common ownership, administrative leadership, or both) 

and excluded medical schools with teaching hospitals that were under separate 

administrative leadership. This was necessary, as marketing restriction policies apply to all 

physicians in integrated academic medical centers but only to residents and medical school 

faculty members in nonintegrated academic medical centers.

OPIOID PRESCRIBING DATA

We used two data sources to create an analytic data set of opioids prescribed to Medicare 

Part D beneficiaries by physicians practicing at the eighty-five academic medical centers in 

our sample. First, we used the Medicare Part D Prescriber Public Use File for the period 

2013–16 to construct a data set of all opioids prescribed to Part D beneficiaries during that 

four-year period. The file includes information on all medications prescribed to enrollees in 

Medicare Part D plans, including Medicare Advantage Part D plans. We identified all opioid 

prescriptions in these data (for a list of included prescription opioids, see online appendix 

1)40 and used the Open Payments data from CMS14 to identify which drugs were marketed 

in each year. The Medicare Part D prescriber data are constructed at the prescriber level: 

Prescriptions can be linked to individual prescribers using their National Provider Identifier 

(NPI), but not to individual patients. While prescribers’ NPIs are available in the data, 

information about which medical system a prescriber is affiliated with is not included. To 

address this issue, we linked the Medicare Part D Prescriber Public Use File to the CMS 

Physician Compare National Downloadable File41 to identify physicians affiliated with one 

of the eighty-five academic medical centers. The Physician Compare data include both NPIs 

and information about physicians’ primary hospital affiliation.

DATA ON MARKETING RESTRICTION POLICIES

We created a unique longitudinal database of all restrictions on direct-to-physician 

marketing included in academic medical centers’ conflict-of-interest policies in the period 

2013–16. We began with publicly available data reported by the American Medical Student 

Association42 and Columbia University’s Institute on Medicine as a Profession.43 Neither of 

these sources tracks changes in centers’ restrictions on direct-to-physician marketing on an 

annual basis. In addition, the association’s definitions of the restrictions—for example, the 

definition of what constitutes a gift—have changed over time. To overcome these limitations 

and fill in the gaps, we conducted reviews of documents and made email or telephone 

inquiries. If centers’ conflict-of-interest policies were publicly available, we reviewed them 

to clarify their content. If a center’s policy was unavailable or we could not determine the 

effective date or specific restrictions on direct-to-physician marketing included in the policy, 

we contacted the center. Through document review, direct contact, or both, we were able to 

verify 2013–16 policies for all eighty-five centers included in the study sample. While we 

were able to verify written policies, we did not have information on the degree to which they 

were enforced.
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We identified affiliations between medical schools and hospitals using the Organizational 

Characteristics Database, a data product of the Association of American Medical Colleges 

with information on various dimensions of accredited medical colleges.44

OUTCOME MEASURES

We estimated the effect of changes in marketing restriction policies on four measures: 

volume of prescriptions for opioids overall, for generic opioids, for brand-name and 

marketed opioids, and for brand-name and nonmarketed opioids. Volumes were calculated 

by summing the days supplied across each prescription that a prescriber wrote in a given 

year.

POLICY MEASURES

Our main independent variables were a series of restrictions on direct-to-physician 

marketing included in academic medical centers’ conflict-of-interest policies, defined at the 

center-year level. Our primary measures included four core restrictions: gift and meal 

restrictions that banned physicians from receiving any industry-funded gifts or meals, 

regardless of their value; speaking and consulting restrictions that prohibited clinicians from 

being paid by industry for promotional speaking engagements or consulting relationships 

designed for marketing purposes; sales representative restrictions that prohibited industry 

sales representatives from accessing the academic medical center; and conflict-of-interest 

disclosure restrictions that required clinicians at the center to disclose any industry 

relationship to their institution and trainees. These definitions aligned with those used by the 

Association of American Medical Colleges.45 We also constructed measures that indicated 

whether in a given year each center had at least one, two, or three restrictions or all four.

COVARIATES

Covariates were drawn from the Physician Compare data as well as the Part D Prescriber 

Public Use File. We adjusted for the share of beneficiaries who were female and the average 

age and Hierarchical Condition Categories risk score (higher scores indicate increased 

patient complexity) of all beneficiaries treated by each prescriber, as well as the prescriber’s 

sex, specialty (anesthesiology, behavioral health, dentistry, emergency medicine, general 

medicine, oncology, surgery, or other), and credentials (MD; DO; registered nurse, nurse 

practitioner, or physician assistant; DDS).

STATISTICAL ANALYSES

We analyzed the effects of changes in academic medical centers’ marketing restrictions at 

the prescriber-year level on the outcomes above, using a difference-in-differences, two-way 

fixed effects study design. Using the first year of data (baseline) for each prescriber before 

any changes in marketing restrictions occurred allowed us to control for differences in 

individual characteristics that varied across academic medical center populations but might 

have been correlated with our outcome measures.

To capture secular trends, as a comparison group we also included prescribers who 

prescribed opioids and were affiliated with academic medical centers that did not change 

their marketing restriction policies during the study period. This comparison group consisted 
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of two types of providers: those at centers that never had a restriction policy during our study 

period and those at centers that always had a policy during the period. Of all centers, 97.8 

percent had at least one restriction policy at the end of the study period. By including 

academic medical center and calendar year fixed effects, our empirical approach compared 

changes in the quantity of opioid prescriptions over time between treatment-group 

prescribers (those who prescribed opioids at centers that changed their marketing restriction 

policies during the study period) and comparison-group prescribers who practiced at centers 

that did not change their marketing restriction policies. By comparing changes rather than 

level differences, our analysis differences out any unobservable baseline differences between 

academic medical centers. Such difference-in-differences models are often used to analyze 

the effect of policy changes when randomized controlled trials are infeasible.46

We estimated a variety of two-way fixed effects (for academic medical center and calendar 

year) two-part models, in which the first part was a logistic regression and the second part 

was a generalized linear model with gamma distributed errors and log link. To interpret the 

total effects, we report marginal effect semi-elasticities that can be interpreted as the 

percentage difference in opioid prescribing for physicians in the treatment group relative to 

the comparison group. Our models controlled for the covariates listed above, and we 

clustered standard errors at the academic medical center level.

LIMITATIONS

Several limitations are of note. First, a key limitation of our analysis was a lack of a long pre 

period to test for common trends. While the underlying counterfactual assumption of a 

difference-in-differences analysis is untestable, similar pre-period trends in outcomes across 

the treatment and comparison groups could have given us additional confidence in our 

empirical approach. Because of data availability, we had only one year of baseline data and 

were unable to formally test for common pre-period trends. Given that the policies we 

analyzed are not specific to opioids (that is, they affect all pharmaceuticals), there is strong 

reason to believe that treatment assignment was orthogonal to opioid prescribing and that, 

given this strong a priori reasoning, testing for common trends might have introduced 

additional bias.47

Second, we examined the effects of restrictions on direct-to-physician marketing within a 

dynamic opioid prescribing policy environment. During 2013–16, the study period, some 

states enacted laws designed to curb high-risk opioid prescribing, including laws that require 

providers to check their state’s prescription drug monitoring program before prescribing an 

opioid; pill-mill laws that place strict regulations on pain management clinics; and opioid 

prescribing cap laws that restrict the days’ supply, dose, or both of opioids prescribed. Our 

fixed-effects approach accounted for state-level variation in opioid prescribing due to state-

level policy changes.

Third, while academic medical centers might also have changed opioid prescribing policies 

during our study period, our models included center fixed effects. These differenced out any 

time-invariant baseline differences in opioid prescribing across centers. To the extent that 

center-specific policies on opioid prescribing were changing over time, they would have 

biased our results only if they were highly correlated with restrictions on direct-to-physician 
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marketing across the entire treatment group. This unobservable correlation was unlikely, as 

the restrictions are not specific to opioids—as noted above, they apply to all 

pharmaceuticals.

Fourth, data constraints limited the alternative counterfactual analyses that we were able to 

estimate. The comparison group consisted of prescribers affiliated with academic medical 

centers that either never had any marketing restriction policy or always had consistent 

policies throughout the study period. While it would be interesting to estimate analyses that 

used only the centers with no restriction policy, as noted above, 97.8 percent of academic 

medical centers had at least one policy at the end of our study period.

Fifth, while we were able to control in our statistical models for the types of patients seen by 

each prescriber overall (percentage female, average age, and average risk score—

information included in the Part D data), we were unable to measure the characteristics of 

individual patients who were prescribed opioids.

Sixth, our use of prescriber-level administrative claims data prevented us from determining 

the clinical appropriateness of prescribing opioids for individual patients in the sample.

Finally, since our data came from Medicare Part D files, our results might not be 

generalizable to younger, privately insured, or uninsured populations.

Study Results

SAMPLE DESCRIPTION

In 2013, 87 percent of the eighty-five academic medical centers had at least one of the four 

restrictions on direct-to-physician marketing, compared to 98 percent in 2016 (exhibit 1). 

Similarly, 61 percent had at least two restrictions in 2013, compared to 79 percent in 2016, 

and the shares for those with at least three restrictions and those with all four also increased 

(from 26 percent to 39 percent and from 2 percent to 4 percent, respectively). The increased 

adoption of policies occurred over several domains. Details on the specific restrictions 

adopted by academic medical centers during the study period are in appendix 2.40

There were 47,190 prescribers and 188,644 prescriber-years in the sample (EXHIBIT 2). 

Most prescribers were male (63 percent) and had an MD credential (84 percent). The most 

common specialty was general medicine (45 percent). On average, prescribers had a large 

number of days of opioids prescribed (mean: 1,323), though there was significant variation 

across prescribers. Most of the opioids prescribed were generic opioids (mean days: 1,277). 

Much smaller amounts of brand-name and marketed opioids and brand-name but not 

marketed opioids (mean days: 39 and 7, respectively) were prescribed.

IMPACT OF POLICIES RESTRICTING DIRECT-TO-PHYSICIAN MARKETING

Exhibit 3 presents results from our models examining the impact of each specific marketing 

restriction on opioid prescribing. Bans on sales representatives resulted in 4.7 percent fewer 

days of total opioids prescribed, and disclosure requirements resulted in 2.5 percent fewer 

days. Given that on average, prescribers prescribed 1,323 total days of opioids (exhibit 2), 
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the sales representative ban was associated with 62 fewer days of opioid prescriptions, and 

the disclosure policy was associated with 33 fewer days of opioid prescriptions. We did not 

observe significant effects for bans on gifts and meals or bans on speaking and consulting 

relationships (exhibit 3). Decreases in prescribed opioids that were both brand-name and 

marketed were significant for both sales representative bans (11.0 percent fewer days) and 

disclosure requirements (6.3 percent fewer days). For these two categories, we also observed 

significant spillover effects, with decreases in days of generic opioids prescribed of 4.9 

percent for sales representative bans and 2.6 percent for disclosure requirements. No other 

estimates were significant, except for a large effect for speaking and consulting bans for 

brand-name and not marketed opioids: a decline of 24.3 percent. However, given the large 

standard error, the true effect might be much smaller. Full regression results are in appendix 

3.40

Exhibit 4 presents results from models that estimated the impact of having various numbers 

of marketing restrictions on opioid prescribing. Other outcome measures are in appendix 

4.40 We observed no significant effects for models that examined the effect of having at least 

one or at least two marketing restrictions (exhibit 4). Having at least three restrictions was 

associated with 3.0 percent fewer days of opioids prescribed, relative to having fewer than 

three (p < 0.01). Similarly, having all four restrictions, relative to having fewer than four, 

was associated with an 8.8 percent reduction in days (p < 0.01). The findings were similar 

for days of generic opioids prescribed (at least three restrictions: 3.1 percent, p = 0.01; four 

restrictions: 9.1 percent, p < 0.01) (appendix 4). For brand-name opioids that were not 

marketed, we observed no significant effects and no clear trend in the effects as the number 

of marketing restrictions increased. We also found no significant effects on the prescribing 

of brand-name opioids marketed to physicians of the number of restrictions on direct-to-

physician marketing. However, the point estimates monotonically increased in absolute 

value (that is, they became more negative) as we moved from a model that estimated the 

effect of having at least one restriction (0.1 percent; p = 0.90) to models using at least two 

restrictions (−3.6 percent; p = 0.23), at least three restrictions (−4.8 percent; p = 0.11), and 

all four restrictions (−8.2 percent; p = 0.38).

Discussion

In this study we examined the effects on opioid prescribing of academic medical centers’ 

conflict-of-interest policies that restricted direct-to-physician pharmaceutical marketing. 

Overall, we found evidence that the presence of restrictions—specifically, bans on sales 

representatives and disclosure requirements—was associated with reduced volume of opioid 

prescribing. We found the largest percentage reductions in the prescribing of opioids that 

were both brand-name and marketed to prescribers during the period 2013–16. However, we 

also found substantial spillover effects in the reductions of generic opioids prescribed—

which, in turn, drove significant reductions in the total number of opioids prescribed.

Though many academic medical centers had incorporated some restrictions on direct-to-

physician pharmaceutical marketing in their conflict-of-interest policies by the end of the 

study period, only 3.5 percent of the centers had all four marketing restrictions in place. The 

President’s Commission on Combating Drug Addiction and the Opioid Crisis acknowledged 
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the role of direct-to-physician marketing in fueling the opioid crisis, but it made no 

recommendations directed at such marketing.48 Our results suggest that even in a market 

saturated by generics and an era in which rates of opioid prescribing are trending downward 

across the US, direct-to-physician marketing contributes to increases in opioid prescribing.

While our study focused on policies that restrict direct-to-physician marketing of all types of 

medications, future research should consider the effects of policies that restrict opioid 

marketing specifically. Partly in response to lawsuits, Endo Pharmaceuticals halted direct-to-

physician opioid marketing in 2017,49,50 and Purdue Pharma did the same in 2018.51 The 

effects of these policies are uncertain, given that many other firms (sixteen in 2017, 

according to the authors’ calculations of CMS data)14 continued marketing opioids to 

physicians. Future research should also prioritize the examination of restrictions on direct-

to-physician marketing using patient-level data, which can be used to examine marketing 

restrictions’ effects not only on measures of overall volume of opioid prescribing but also on 

measures of high-risk prescribing shown to be associated with elevated risk of opioid 

overdose, such as long-term and high-dose prescribing.52

Conclusion

Our results suggest that the presence of conflict-of-interest policies at academic medical 

centers can reduce opioid prescribing. Leaders at the centers that do not have such policies 

may want to consider adopting them. Similarly, policy makers should consider additional 

regulations of direct-to-physician marketing.
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EXHIBIT 1. Percent of academic medical center conflict-of-interest policies with one or more 
restrictions on direct-to-physician pharmaceutical marketing, 2013–16
SOURCE Authors’ analysis of data for 2013–16 from a longitudinal database of academic 

medical center direct-to-physician marketing policies. NOTES There were eighty-five 

academic medical centers. The restrictions are explained in the text.
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Exhibit 4. Percent differences in total days of opioid prescribing of one or more restrictions on 
direct-to-physician pharmaceutical marketing, 2013–16
SOURCE Authors’ analysis of data for 2013–16 from the Medicare Part D Prescriber Public 

Use File. NOTES Numbers of prescribers and prescriber-years are in the notes to exhibit 2. 

The four restrictions are explained in the text. The exhibit presents semi-elasticity marginal 

effects from two-part models (explained in the text) that were estimated at the physician-

year level. The error bars represent 95%confidence intervals. Standard errors and covariates 

are explained in the notes to exhibit 3. Year and academic calendar year fixed effects are 

included in every model.
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EXHIBIT 2

Characteristics of opioid prescribers and numbers of days opioids were prescribed in the study sample, 2013–

16

Prescriber characteristics Percent

Female 37

Specialty

 General medicine 45

 Other
a

41

 Oncology   5

 Surgery   5

 Emergency medicine   2

 Behavioral health   2

 Anesthesiology <1

 Dentistry <1

Credential

 MD 84

 DO   4

 Registered nurse, nurse practitioner, or physician assistant   7

 Other   4

 DDS <1

Census region

 Midwest 27.05

 Northeast 29.01

 South 23.96

 West 19.98

Mean days opioids prescribed, per prescriber-year Number (SD)

All opioids 1,323 (2,949)

Generic opioids 1,277 (2,849)

Brand-name and not marketed opioids 7 (76)

Brand-name and marketed opioids 39 (190)

SOURCE Authors’ analysis of data for 2013–16 from the Medicare Part D Prescriber Public Use File.

NOTES There were 47,190 prescribers and 188,644 prescriber-years. SD is standard deviation.

a
Includes immunology, cardiology, dermatology, endocrinology, gastroenterology, gynecology, infectious disease, nephrology, neurology, 

ophthalmology, otolaryngology, physical medicine, podiatry, pulmonary disease, rheumatology, and urology.
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