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ABSTRACT:
BACKGROUND:The association between pharmaceutical
industry promotion and physician opioid prescribing is
poorly understood.Whether the influence of industry gifts
on prescribing varies by specialty is unknown.
OBJECTIVE:To examine the relationship between opioid-
related gifts to physicians and opioid prescribing in the
subsequent year across 7 physician specialties.
DESIGN: Panel study using data from 2014 to 2016.
PARTICIPANTS: 236,103 unique Medicare Part D physi-
cians (389,622 physician-years) who received any gifts
from pharmaceutical companies measured using Open
Payments and prescribed opioids in the subsequent year.
MAIN MEASURES: Amounts paid by pharmaceutical
companies for opioid-related gifts including meals and
lodging; quartile of opioid prescribing as a percent of total
prescribing compared with other same-specialty
physicians.
KEY RESULTS: In 2014–2015, 14.1% of physician re-
ceived opioid-related gifts from the industry with 2.6%
receiving > $100. Gifts varied by specialty and were con-
centrated among two pharmaceutical companies respon-
sible for 60% of the value of opioid-related gifts. Receiving
opioid-related gifts was associated with greater prescrib-
ing of opioids comparedwith same-specialty physicians in
the next year. Primary care physicians are nearly 3.5
times as likely to be in the highest quartile of prescribing
versus the lower quartiles if they were paid ≥ $100. Psy-
chiatrists and neurologists were 7 to 13 times as likely to
be in a higher quartile of opioid prescribing comparedwith
colleagues who were paid $0 in the preceding year.
CONCLUSIONS: The value of opioid-related gifts given to
physicians varies substantially by provider specialty, as
does the relationship between payment amounts and pre-
scriber behavior in the following year.
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INTRODUCTION

In 2017, there were 58 opioid prescriptions written for every
100 Americans, and 46 people died every day from prescrip-
tion opioid overdoses.1 Policy efforts to combat the prescrip-
tion opioid epidemic at both the federal and state levels have
included limits on opioid prescribing and redirecting treatment
for pain-related conditions to nonopioid interventions.2 De-
spite these efforts and a decline in overall opioid prescribing
since 2012, the morphine milligram equivalents of opioids
prescribed per person in the USA are three times what they
were in 1999.1

Pharmaceutical industry gifts, such as meals, travel, and
educational materials, may be one factor contributing to con-
tinued high rates of opioid prescribing in the USA.3, 4 Between
2013 and 2015, the pharmaceutical industry paid providers
$46.2 million related to opioid products in the form of gifts.5

While observational and experimental research indicates that
providers may perceive themselves to be immune to bias from
gift giving,6–9 even small gifts have been shown to create
unconscious bias towards drug prescribing.6–8 Recent lawsuits
and criminal charges related to promotion of opioid products
have increased public scrutiny around these gifts.10–13

There are multiple gaps in our knowledge about how gifts
from pharmaceutical companies may influence prescribing
behavior. First, most prior research has examined the marginal
influence of each dollar on opioid prescribing, although be-
havioral economics suggests that there may be a nonlinear
relationship between financial incentives and prescribing.14

Second, the volume of opioid prescribing varies by specialty,
from as little as 3.6% of a physician’s total prescribing in non-
surgical, non-primary care specialties to nearly 50% among
pain medicine specialists.15 A provider’s response to pharma-
ceutical industry gifts might vary by baseline levels of opioid
prescribing volume. The objective of this study is to examine
the relationship between opioid prescribing by provider spe-
cialty and the value of gifts given to physicians by pharma-
ceutical companies related to promotion of opioid products in
the subsequent year. We contribute to the existing literature by
(1) measuring differences in the dollar value of opioid manu-
facturer gifts to physicians across different specialties, and (2)
specifying analyses to allow for a nonlinear relationship be-
tween gifts and prescribing that may vary by specialty. Thus,
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our analyses shed light on how opioid manufacturers’ gifts
might differentially flow to certain specialties and on how the
associated response might vary by specialty.

METHODS

Data Sources

We used 2015 and 2016 Medicare National Part D Summary
Public Use Files (PUF) to obtain physician prescribing infor-
mation,16, 17 and identified patient fills of opioid drugs by
linking the names of drugs in filled prescriptions to the PUF
Drug Summary Tables and a list from the American Society of
Addiction Medicine.18–20 We used the 2015 and 2016 Medi-
care Prescriber Summary PUF to obtain additional informa-
tion about providers, including provider specialty, Part D
claim counts, Medicare beneficiary counts, and summaries
of Medicare beneficiaries.21, 22

Data on pharmaceutical industry gifts to opioid prescribers
was extracted from 2014 and 2015 Complete Year Open
Payments data, a database of gifts to clinicians from pharma-
ceutical and medical device companies compiled by the Cen-
ters for Medicaid and Medicaid Services (CMS).23, 24 Federal
lawmandates that pharmaceutical companies report data about
to whom a gift was given, the kind of gift provided, the gift’s
dollar value, and any products promoted in association with
the gift. Gifts include meals, travel and lodging, education,
consulting fees and honoraria, and “compensation for services
other than consulting.” Consistent with prior research, we did
not include research-related payments as gifts.3–5

Because the National Provider Identifier (NPI) used to
identify providers in the Medicare data is not published in
the Open Payments data, we used a publicly available cross-
walk from ProPublica designed specifically to link these two
datasets to match providers who appear in both.25 The
ProPublica crosswalk matched > 99.7% of the physicians in
the Open Payments database with the appropriate NPI using
full name and practice location address.26

Study Population

We used the 2015 and 2016 Medicare National Part D pre-
scription fill data to identify providers who had 11 or more fills
by 11 or more beneficiaries for any opioid drug in 2015 or
2016 (numbers smaller than 11 are suppressed in the public
use file). Fills of opioid medications were identified by
matching brand and generic names with drugs flagged as
opioids in the lists referenced above. Prescription fills for
medications approved for treatment of opioid use disorder by
the FDA, including buprenorphine and naloxone, were re-
moved from the list (Appendix Table 3 is the final list of
included opioid products).
Using the 2015 and 2016 Medicare Provider Summary

data, we removed providers located in US territories from
the sample. We also limited the sample to physicians based

on providers’NPPES specialty descriptions. We grouped phy-
sicians into one of seven broad specialties: primary care,
surgery, psychiatry and neurology, rehabilitative and sports
medicine, hematology and oncology, pain medicine and anes-
thesiology, and other non-surgical specialty (Appendix
Table 4 lists the NPPES specialties included in each category).
Data on pharmaceutical industry gifts to opioid prescribers

were extracted from Open Payments data. Open Payments
records for matched physicians were examined to determine
if gifts were related to the promotion of opioid products (as
listed in Appendix Table 3).

Outcome Variable

The outcome variable was each physician’s quartile of opioid
prescribing as a proportion of total prescribing among Medi-
care Part D patients. Because opioid prescribing patterns differ
based on patient populations within each specialty, quartiles
were defined within each of the specialty categories under
study.

Exposure Variable

The exposure variable was the value of gifts in a calendar year
paid by pharmaceutical companies to physicians related to an
opioid medication categorized as follows: $0, more than $0
but under $20, $20 or more but under $100, and more than
$100. Previous research has found that receiving a meal worth
under $20 is associated with greater frequency of prescribing a
drug, but more expensive meals were associated with slightly
greater frequency of prescribing.27 The pharmaceutical indus-
try recommends that educational items provided to physicians
be $100 in value or less.28 Examining the amount paid
nonparametrically allows us to examine whether different paid
amounts are related to next-year opioid prescribing in different
ways.

Covariate Measures

We calculated the dollar value of gifts paid to each physician
by pharmaceutical companies for all drugs in a calendar year.
We also calculated what percentage of opioid-related gifts to a
physician specialty was paid by each company marketing
opioid products. From the Part D Summary data, we calculat-
ed, for each specialty, the number of claims for opioids (in-
cluding refills) and the total number of claims for all drugs
including opioids. From the Prescriber Summary data, we
extracted the following variables for each provider: number
of beneficiaries in the year, average beneficiary age and aver-
age beneficiary hierarchical condition category (HCC) risk
score, provider gender, and the proportion of prescribers in-
cluded in the sample in each prescribing year (2015 or 2016).

Statistical Analysis

We used generalized ordinal logistic (GOL) regression models
to assess, by specialty, the relationship between the value of
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gifts related to opioids and subsequent opioid prescribing in the
following year.29 GOL models are appropriate because use of
an ordered logit model violated the proportional odds assump-
tion; i.e., the odds ratio estimates for the independent variables
are different for each quartile of the outcome variable. To
simplify the model, variables that were not significantly dif-
ferent between levels were constrained to meet the proportion-
al odds assumption. Standard errors were clustered at the zip
code level to account for regional prescribing patterns.
Adjusted models include the covariates listed above. Be-

cause different models were used to address each specialty
group, we used a Bonferroni correction to identify the p value
(p < .007) at which findings were considered statistically
significant.30 We also conducted a sensitivity analysis using
the same model to predict an outcome of opioid claims per
beneficiary.
This research was supported by the National Institute on

Drug Abuse (NIDA) under award R01DA045675. The Uni-
versity of Pittsburgh Institutional Review Board approved this
study as exempt.

RESULTS

Table 1 shows characteristics of the study population. Our
sample included 236,103 unique physicians over 2 years of
Medicare prescribing (389,622 physician-years). Nearly half
of the physicians were primary care providers (PCPs) (49.0%),
19.0% were surgeons, 2.9% were psychiatrists and neurolo-
gists, 2.1%were rehabilitative and sports medicine physicians,
4.5% were hematologists or oncologists, 2.7% were pain
medicine and anesthesiology specialists, and 19.8% were oth-
er non-surgical specialists. Although on average physicians
wrote 13.9% of their Medicare Part D prescriptions for opi-
oids, there was significant variation by specialty; PCPs wrote
4.7% of prescriptions for opioids while pain management and
anesthesiology specialists wrote 48.3% of prescriptions for
opioids.
In our sample, physicians were given gifts by pharmaceu-

tical companies valued at an average of $4029 in a calendar
year (related to all drugs, including opioids). Across all spe-
cialties, an average of 1.7% of those gifts was related to opioid
products. There was variation by specialty: PCPs received an
average of $1076, of which an average of 1.0% ($15) was
related to opioid products. Pain medicine and anesthesiology
specialists received an average of $4151, of which an average
of 18.2% ($1507) was related to opioid products. Surgical
specialists received the most money, on average, from the
industry, at nearly $11,000; 1.0% ($7) was related to opioid
products.
Across all specialties, 14.1% of physician received gifts

related to opioids with 2.6% receiving more than $100. This
varied by specialty: among pain management and anesthesi-
ology physicians, one-third received no opioid-related gifts,
and another third received over $100.

Table 2 shows the proportion of opioid-related gift values
that came from each opioid manufacturing company. Insys,
which markets Subsys (fentanyl), was responsible for 42.6%
of opioid-related gifts to physicians. Purdue, which marketed
Hysingla ER (hydrocodone) and Oxycotin (oxycodone), was
responsible for an additional 22.0% of opioid-related gifts to
physicians. Purdue stopped marketing opioid drugs to physi-
cians in February 2018.31 However, physicians in different
specialties were gifted by different companies at different
rates. Among surgeons, for example, one-half the value of
opioid-related gifts were from Mallinckrodt (makers of
Roxicode), which only contributed 6% of opioid-related gifts
to physicians overall. Hematology and oncology physicians
received nearly all of gifts (84.9%) from Insys (Subsys is
marketed for breakthrough cancer pain). Insys provided only
7.6% of the value of gifts given to surgical specialists.
Figure 1 shows the unadjusted temporal relationship be-

tween opioid-related gifts to providers and the amount of
opioid prescribing by specialty. Physicians who received
$100 or more related to opioids are about 3.5 times as likely
to be in the highest quartile of prescribing in the following year
compared with the lowest quartile of prescribing.
Figure 2 presents the adjusted results from the GOL regres-

sion models (full results are found in Appendix Table 5). By
comparing the blue, red, and green points with the red line, we
can see the likelihood of being in a higher quartile of prescrib-
ing if paid $1–$19, $20–$99, and $100+ related to opioids
compared with $0, respectively. The temporal relationship
between amount paid and next-year prescribing varied by
specialty, but in general, receiving gifts related to opioids
was associated with greater prescribing of opioids compared
with same-specialty physicians in the next year.
Primary care physicians are nearly 3.5 times as likely (aOR

3.40 [CI 2.99–3.86]) to be in the highest quartile of prescribing
versus the lower quartiles if they are paid $100 or more, as
demonstrated by the green point labeled “Quart. 4 vs Quart. 1-
3.” They are at least 60% more likely to be in a higher quartile
of prescribing if they are paid between $1 and $19 related to
opioids, as demonstrated by the blue points in Figure 2 (quar-
tiles 2–4 vs quartile 1 aOR 1.79 [CI 1.66–1.92], quartiles 3–4
vs quartiles 1–2 aOR 1.65 [CI 1.56–1.75], quartile 4 vs quar-
tiles 1–3 aOR 1.60 [CI 1.51–1.71]).
Psychiatrists and neurologists have a strong relationship

between pharmaceutical company gifts and next-year opioid
prescribing, especially for larger gifts: physicians in this cate-
gory who were paid $100 or more were seven to thirteen times
as likely to be in a higher quartile of opioid prescribing
compared with colleagues paid $0 in the preceding year, as
seen by the green points in that specialty’s graph (quartiles 2–4
vs quartile 1 aOR 8.86 [CI 5.13—15.32], quartiles 3–4 vs
quartiles 1–2 aOR 7.62 [CI 5.12–11.35], quartile 4 vs quartiles
1–3 aOR 12.59 [CI 8.85–17.92]). Smaller gifts also increased
the likelihood of being in higher quartiles of prescribing at
least 46% at all levels of prescribing. Among surgeons, the
likelihood of being in a higher quartile of prescribing
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increased by 50% (aOR 1.51 [CI 1.15–1.98]) at all volumes of
prescribing for physicians paid $100 versus $0 in opioid-
related gifts. For smaller gifts, the relationship weakens as
opioid prescribing increases in comparison with other sur-
geons. Among rehabilitative and sports medicine physicians,
receiving between $1 and $19 related to opioids instead of $0
increased the likelihood of being outside the lowest quartile of
opioid prescribing by 62% (aOR 1.62 [CI 1.31–2.00]), while
receiving $20–$99 more than doubled that likelihood (aOR
2.33 [CI 1.80–3.02]) and receiving $100 or more nearly quin-
tupled it (4.79 [CI 3.45–6.64]). For these specialists, the
strength of the relationship between gift values and increasing
prescribing decreased at higher levels of prescribing. Oncolo-
gists were 50%more likely (aOR 1.46 [CI 1.03–2.07]) to be in
the highest quartile of opioid prescribing if they had received
$100 or more in gifts related to opioids in the prior year. Gifts
of smaller amounts, however, were not related to opioid
prescribing.
Among pain management specialists and anesthesiologists,

gifts of under $20 were not associated with prescribing. Gifts
of $20 or more were related to higher prescribing with the
strength of that relationship decreasing at higher levels of
prescribing. There appears to be no substantive difference
between gifts worth $20–$99 and gifts at $100 or more. The
likelihood of being in the highest quartile of prescribing is
38% higher (aOR 1.38 [CI 1.13–1.67]) for physicians in this
subgroup who received gifts worth $100 or more and 42%
higher (aOR 1.42 [CI 1.16–1.73]) for gifts worth $20–$99.
Other non-surgical specialists were over five times as likely to
be in the highest quartile of prescribing versus a lower one if
they received opioid-related gifts of $100 or more in the
previous year (aOR 5.60 [CI 3.45–9.09]). The relationship
between small gifts and prescribing decreased as prescribing
volumes increased—other non-surgical specialists being paid

between $1 and $19 related to opioids, for example, are 2.3
times as likely than those being paid $0 to be outside the
lowest quartile, but only 1.2 times as likely to be in the highest
quartile (aOR 2.31 [CI 1.87–2.84], aOR 1.23 [CI 0.96–1.57]).
Our sensitivity analysis examined the relationship between

amount paid related to opioids and opioid claims per Medicare
beneficiary in the following year (as opposed to the primary
specification of percent of total prescribing for opioids). Re-
sults were consistent in terms of direction and magnitude of
the associations between pharmaceutical gifts and opioid pre-
scribing (see Appendix Table 6 for details).

DISCUSSION

Our findings suggest that first, although multiple specialties
prescribe opioids, the manufacturers of opioids vary the value
of gifts substantially by provider specialty. Second, the rela-
tionship between the value of opioid-related gifts and prescrib-
ing behavior in the following year also varies substantially.
The observed temporal relationship between gifts from phar-
maceutical companies and prescribing is consistent with
existing research.3, 8, 27, 32–35 We fill several gaps to better
understand real-world behavior of providers and their relation-
ships with pharmaceutical companies.
Our findings shed light on differences in the relationship

between the dollar value of opioid-related gifts and prescribing
behavior in different medical specialties. Opioid-related gifts
to hematologists and oncologists are weakly associated with
next-year opioid prescribing, even when these physicians are
gifted $100 or more. In contrast, there is a strong association
between opioid-related gifts and opioid prescribing among
psychiatrists and neurologists, particularly when these physi-
cians are gifted at least $20. Future research should identify

Table 1 Characteristics of Part D Opioid Prescribers 2015–2016 Who Received Payments from Pharmaceutical Companies and Device
Manufacturers in the Preceding Year

Total
(n = 389,622)

Primary
Care
(n = 190,900)

Surgeons
(n = 73,950)

Psych. and
Neuro.
(n = 11,382)

Rehab. and
Sports
Medicine
(n = 8093)

Hem. and
Onc.
(n = 17,323)

Pain Man.
and Anes.
(n = 10,667)

Other Non-
Surg. Spec.*
(n = 77,307)

Percent of sample 100.00% 49.00% 18.98% 2.92% 2.08% 4.45% 2.74% 19.84%
Proportion of Medicare prescriptions written for opioids, %
Mean 13.9% 4.7% 37.1% 5.3% 36.5% 11.5% 48.3% 9.1%
Median 5.4% 3.6% 36.4% 2.2% 38.2% 9.5% 50.9% 4.7%
Total paid by pharmaceutical companies and medical device manufacturers, $
Mean $4029 $1076 $10,772 $8994 $2689 $5626 $4156 $3903
Median $315 $267 $421 $792 $237 $594 $561 $260
Total paid by pharmaceutical companies related to opioids, %
$0 85.9% 85.1% 91.1% 79.5% 50.9% 83.7% 34.9% 95.0%
$1–$19.99 5.6% 6.9% 4.3% 7.2% 8.8% 6.7% 7.2% 2.3%
$20–$99.99 5.9% 6.7% 3.9% 8.8% 17.8% 7.2% 21.0% 2.1%
$100+ 2.6% 1.3% 0.7% 4.5% 22.5% 2.5% 36.9% 61.0%

*Includes physicians with the following NPPES specialties: Addiction Medicine, Allergy/ Immunology, Allergy/Immunology, Cardiac Electrophysiology,
Cardiology, Cardiovascular Disease (Cardiology), Clinical Cardiac Electrophysiology, Critical Care (Intensivists), Dermatology, Diagnostic Radiology,
Emergency Medicine, Endocrinology, Gastroenterology, Geriatric Medicine, Hospitalist, Infectious Disease, Interventional Cardiology, Interventional
Radiology, Legal Medicine, Medical Genetics, Ph.D. Medical Genet., Nephrology, Nuclear Medicine, Obstetrics and Gynecology, Obstetrics/
Gynecology, Ophthalmology, Osteopathic Manipulative Medicine, Otolaryngology, Pathology, Peripheral Vascular Disease, Phlebology, Preventive
Medicine, Pulmonary Disease, Radiology, Rheumatology, Sleep Medicine, Specialist, Undefined Physician type, Unknown Physician Specialty Code,
Urology. See Appendix Table 4 for details
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why these relationships are so different, considering differ-
ences in training, patient populations, and other financial
incentives received between specialties.
Second, our findings suggest that the marginal effect of

each dollar is likely not identical, and the effect of the gift
may have different impacts at different levels of prescribing.
For example, among rehabilitative and sports medicine physi-
cians, receiving $100 or more in gifts was not related to being
in the top quartile of prescribing versus the bottom three any
more than $1–$19 gifts were, but it was strongly related with
being outside the bottom quartile of prescribing. While even
small gifts are related to increased prescribing in many cases,
placing limits on the value of gifts that physicians can receive
from pharmaceutical companies related to opioids may reduce
pharmaceutical company–influenced opioid prescribing.
Third, our study is the first to characterize patterns of opioid

promotion to physicians of different specialties by 19 different
companies. Two companies responsible for nearly two-thirds of
the value of opioid-related gifts have settled lawsuits for hun-
dreds of millions of dollars related to opioid promotion. CEOs
at Insys, the company responsible for 40% of opioid-related

gifts to physicians, were recently found guilty of “paying
doctors to write prescriptions for a much wider pool of patients
than the drug was approved for” between 2012 and 2015.10

Insys recently entered a $225 million global resolution of
investigations with the Department of Justice.13 Our data show
that, in almost every specialty, physicians receiving gifts related
to opioids received at least 25% of the value of those gifts from
Insys. Purdue, which paid a $270 million civil settlement in
Oklahoma, was responsible for one-fifth of the value of all
opioid-related gifts in 2014 and 2015.11, 12 These settlements
may have implications for future and ongoing litigation.
Opioid-related gifts have been associated with overdose

mortality, with county-level retail opioid prescriptions dis-
pensed as a significant mediating factor.4 OUD is estimated
to be a more frequent chronic condition in the Medicare
population (the source of our prescribing data) than among
those with commercial insurance,36 and high-dose chronic
opioid use has increased, particularly among disabled Medi-
care beneficiaries, in the last decade.37 State-level opioid
prescribing restrictions have not been shown to reduce over-
dose among Medicare beneficiaries,38 and opioid misuse

Table 2 Percent Paid for Opioids by Specific Pcompanies to Physicians Who Received Any Gifts for Opioids

Total (n =
389,622)

Primary
Care (n =
190,900)

Surgeons
(n =
73,950)

Psych.
and
Neuro.
(n =
11,382)

Rehab.
and
Sports
Medicine
(n = 8093)

Hem. and
Onc.
(n = 17,323)

Pain Man.
and Anes.
(n =
10,667)

Other
Non-Surg.
Spec.*
(n = 77,307)

Percent of sample 100.00% 49.0% 19.0% 2.9% 2.1% 4.5% 2.7% 19.8%
Insys (Subsys) 42.60% 32.20% 7.60% 28.40% 36.00% 84.90% 44.10% 55.00%
Purdue (Hysingla ER,
Oxtcontin)

22.00% 31.20% 29.20% 20.50% 26.60% 0.20% 20.80% 21.80%

Depomed (now Assertio)
(Nucynta, Nucynta ER,
Lazanda)

9.70% 5.20% 3.70% 16.40% 9.60% 4.40% 11.10% 2.20%

Teva (Fentora,
hydrocodone,
hydrocodone bitartrate/
acetamin.)

7.00% 4.50% 1.60% 5.80% 7.80% 7.80% 7.60% 1.70%

Janssen (Nucynta) 5.20% 4.70% 2.10% 8.70% 7.30% 0.00% 5.00% 1.10%
Pfizer (Embeda) 4.90% 9.80% 2.30% 6.40% 5.20% 0.00% 4.40% 3.80%
Mallinckrodt (Xartemis
XR, Exalgo, Roxicodone)

3.40% 6.80% 51.60% 3.30% 2.40% 0.10% 1.90% 5.40%

Zogenix (Zohydro,
Zohydro ER)

2.30% 1.80% 0.10% 6.80% 2.30% 0.00% 2.30% 1.30%

Galena (Abstral) 1.80% 1.90% 0.10% 0.70% 1.20% 2.50% 1.80% 6.40%
Pernix (Zohydro ER,
Zuptripro, Zitripro,
Rezira, Vituz)

0.70% 1.10% 0.20% 2.20% 0.90% 0.00% 0.60% 0.40%

Endo International plc
(Opana, Opana ER)

0.30% 0.50% 0.50% 0.60% 0.30% 0.00% 0.20% 0.30%

Vertical (ConZip) 0.10% 0.10% 0.80% 0.10% 0.00% 0.00% 0.10% 0.30%
AbbVie (Vicodin,
Vicoprofen)

0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Akrimax (Primlev) 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Egalet (Oxaydo) 0.00% 0.00% 0.00% 0.00% 0.20% 0.00% 0.00% 0.20%
Mist (Primlev) 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Mylan (fentanyl) 0.00% 0.10% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Valeant (Tussicaps) 0.00% 0.10% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

*Includes physicians with the following NPPES specialties: Addiction Medicine, Allergy/ Immunology, Allergy/Immunology, Cardiac Electrophysiology,
Cardiology, Cardiovascular Disease (Cardiology), Clinical Cardiac Electrophysiology, Critical Care (Intensivists), Dermatology, Diagnostic Radiology,
Emergency Medicine, Endocrinology, Gastroenterology, Geriatric Medicine, Hospitalist, Infectious Disease, Interventional Cardiology, Interventional
Radiology, Legal Medicine, Medical Genetics, Ph.D. Medical Genet., Nephrology, Nuclear Medicine, Obstetrics and Gynecology, Obstetrics/
Gynecology, Ophthalmology, Osteopathic Manipulative Medicine, Otolaryngology, Pathology, Peripheral Vascular Disease, Phlebology, Preventive
Medicine, Pulmonary Disease, Radiology, Rheumatology, Sleep Medicine, Specialist, Undefined Physician type, Unknown Physician Specialty Code,
Urology. See Appendix Table 4 for details
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remains high among Medicare beneficiaries.39 Our findings
can inform Medicare, health systems, and pharmaceutical
firm efforts to identify interventions to reduce opioid
overprescribing.
This study has limitations. First, our sample is limited to

physicians who prescribe to patients enrolled in Medicare Part
D (although fewer than 1% of physicians have formally opted
out of Medicare40) who we were able to match to the Open
Payments database using the ProPublica crosswalk, and may
not be generalizable to other physicians. However, we note
that ProPublica has matched over 99.7% of the providers in
the Open Payments database.25 Second, physicians are includ-
ed in the Open Payments database and therefore our sample
only if they received gifts from any pharmaceutical companies
or medical device manufacturers (for opioids or any other
drug) in either 2014 or 2015. The opioid prescribing of phy-
sicians who have not received gifts in these years may be
different, and the direction of possible bias is unclear. In
2015, approximately half of all US physicians received gifts

from pharmaceutical companies and medical device manufac-
turers, which provides high generalizability for our study.41

Third, we cannot eliminate the possibility of reverse causation
(i.e., opioid manufacturers give gifts to physicians who pre-
scribe at high levels). Evidence from social science literature
does indicate that giftgiving influences behavior (for example,
including a gift in a mailing requesting donations nearly
doubled the response rate),42, 43 but there is also evidence that
pharmaceutical companies market their products more heavily
towards physicians with already high levels of prescribing.44

While we sought to minimize this threat to validity by exam-
ining the temporal relationship between gifts and prescribing
in the calendar year after gifts were given, we recognize that
prescribing patterns in 2016 will likely be highly correlated
with 2015 prescribing patterns, thereby not truly eliminating
the possibility of reverse causation. We note, however, that if
gifts were primarily provided as reinforcement for prior pre-
scribing, we might expect to see a more consistent dose-
response relationship, where more prescribing is consistently
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associated with larger gifts. While true in many cases, it is not
always the case; there are several specialties (surgery, hema-
tology and oncology) where $100+ gifts are similar to $1–$19
gifts. As a result, any discussions of causality must be made
with appropriate caution until future research is better able to
examine this important issue. Finally, we were unable to
measure the appropriateness of Part D opioid prescribing, so
it is possible that increases in prescribing were related to
increases in diagnoses warranting the prescribing of opioids.
Despite these limitations, our findings make an important

contribution to our understanding of the association between
pharmaceutical gifts and opioid prescribing. While a large
majority of physicians who prescribe opioids do not receive
gifts from pharmaceutical companies related to opioids, even
very small gifts are related to increased prescribing in the
subsequent year compared with those who received no gifts,
and among some specialties, larger gifts are related to an
increased likelihood of increased prescribing compared with

those who received smaller gifts. Perhaps with some aware-
ness of this relationship, many hospitals, health systems, and
physicians themselves are already limiting their financial rela-
tionships with pharmaceutical companies.45, 46 Medical spe-
cialty boards may have a role to play in encouraging their
members reassess their remaining relationships with pharma-
ceutical companies, particularly for specialties with strong
associations between pharmaceutical gifts and subsequent
opioid prescribing. As efforts continue to eliminate prescrip-
tion opioid overdose deaths by limiting unnecessary opioid
prescribing, our findings suggest that the relationships be-
tween physicians and pharmaceutical companies warrant
greater review

Corresponding Author: Mara A. G. Hollander, B.A.; Department of
Health Policy and Management, University of Pittsburgh, A663
Crabtree Hall, 130 De Soto Street, Pittsburgh, PA 15261, USA
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