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BACKGROUND AND OBJECTIVE

Pharmaceutical manufacturers spend billions of dollars annu-
ally on payments to physicians in the form of food, gifts,
educational materials, and speaker and consulting fees. Pay-
ments related to brand-name cardiovascular and diabetes
drugs have recently been associated with higher rates of pre-
scribing, despite lower-cost alternatives being available.1–3

Given the growing misuse of prescription opioids and accom-
panying public health risks, we used Centers for Medicare &
Medicaid Services Open Payments data, along with Medicare
Part D prescribing data, to examine associations between
opioid-related payments from pharmaceutical manufacturers
to physicians and opioid prescribing. We assessed both aver-
age prescribed dose and whether the prescribed dose exceeded
Centers for Disease Control and Prevention (CDC) opioid
dosage recommendations.4

METHODS

We included opioid-related non-research payments from phar-
maceutical manufacturers to doctors of medicine, osteopathy,
dentistry, optometry, and chiropractic from August 2013
through December 2015, a time period for which we had
access to both payment and prescribing data. Using provider
identifiers, we linked payments to Medicare Part D prescrip-
tion claims for opioids over the same period, excluding pre-
scriptions for methadone and buprenorphine, and for patients
with hospice claims or diagnoses of cancer during the study
period.
Recent CDC chronic pain opioid prescribing guidelines

recommend physicians use caution when prescribing dosages
≥ 50 mg morphine equivalents per day (MME/day) and to
avoid dosages ≥ 90 MME/day.4 We used these thresholds as

markers of high- or low-dose prescribing (though not to assess
guideline compliance, as available prescription data was from
prior to guideline publication). Because patients frequently
received opioid prescriptions from multiple physicians, the
individual patient-individual physician cluster was our unit
of analysis. For each patient-physician cluster, we calculated
MME/day by dividing the total dosage prescribed by the total
days of drug supplied. Our primary outcome was the binary
measure of whether a patient’s opioid prescriptions by a phy-
sician were ≥ 90 MME/day, while ≥ 50 MME/day and mean
daily MME were secondary outcomes.
We performed descriptive analysis, then used multiple lo-

gistic regression to examine associations between opioid-
related payments and prescribing of both ≥ 90 and ≥ 50
MME/day, overall and stratified by physician specialty cate-
gories. We then examined associations between opioid-related
payments and mean daily MME prescribed using generalized
linear mixed models using a 2% random sample of beneficia-
ries, accounting for clustering among physicians and patients.
Analyses were adjusted for physician specialty, patient age,
sex, race, dual-eligibility status, Medicare copayment status,
and clinical comorbidity using the Hierarchical Condition
Category score. Analysis was conducted using Stata and R.
The Yale University Institutional Review Board exempted the
study from review.

FINDINGS

During the study period, there were 416,678 opioid-related
payments from pharmaceutical manufacturers to 63,941 phy-
sicians (Table 1). The median payment value was $13 (inter-
quartile range 10–17). In addition, there were 141,237,664
prescriptions for opioids to 17,808,859 beneficiaries by
750,063 physicians. Approximately 45% of Part D benefi-
ciaries received opioid prescriptions; 23% filled prescrip-
tions averaging 50–89 MME/day, and 7% ≥ 90 MME/day.
Opioid-related payments were associated with a higher like-
lihood of exceeding prescribed dosages of 90 MME/day
(OR = 1.27, 95% CI, 1.25–1.30, p < 0.001) and 50 MME/
day (OR = 1.14, 95% CI, 1.12–1.15, p < 0.001), overall and
for nearly all physician specialty categories (Table 2), as well
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as with a 4.5% higher mean daily MME (95% CI, 4.0–5.0%,
p < 0.001).

DISCUSSION

Our analysis demonstrates that opioid-related payments to
physicians from pharmaceutical manufacturers were associat-
ed with greater likelihood of Medicare beneficiaries without
claims for hospice or diagnoses of cancer being prescribed
opioids at higher dosages. Our findings build on a recent
analysis suggesting pharmaceutical manufacturer payments
related to opioids may influence opioid prescribing,5 and with
prior research demonstrating associations between industry

payments and physician prescribing.1–3 The median payment
value of $13 is also consistent with prior Open Payments
analyses3, 5, 6 and points to the potential influence of even
small payments.
Our study is limited by its cross-sectional design, demon-

strating only correlations between payments and prescribing.
It is possible, for example, that manufacturers market to phy-
sicians who already prescribe higher opioid doses. In addition,
we may underestimate opioid use as Medicare beneficiaries
may pay for prescriptions out-of-pocket, particularly those
available as generics. Nevertheless, our findings highlight
the influence and potential patient and public health risks that
may be associated with industry payments to physicians, such
as higher-risk opioid prescribing.

Table 1 Characteristics of opioid-related payments from manufacturers to physicians, by most common drugs associated with payments and by
payment types, August 2013–December 2015

No. of payments Sum paid, $ Median payment, $ (interquartile range)

Opioid attributed to payment
Oxycontin (oxycodone) 133,403 2,896,460 13.3 (11–16)
Hysingla ER (hydrocodone) 65,404 5,769,877 13.7 (11–18)
Subsys (fentanyl) 62,359 16,339,192 13.9 (8–58)
Embeda (morphine/naltrexone) 52,230 1,590,898 10.3 (4–13)
Nucynta (tapentadol) 47,127 4,275,864 13.7 (10–19)
Xartemis (oxycodone-acetaminophen) 36,076 1,228,933 13.5 (11–17)
Fentora (fentanyl citrate) 20,413 1,228,933 13.9 (10–19)
Zohydro ER (hydrocodone) 18,688 1,097,209 12.3 (10–16)
Exalgo (hydromorphone) 12,079 375,984 12.8 (10–16)
Opana (oxymorphone) 5472 115,756 14.2 (12–18)
All others 9030 1,429,319 17.3 (13–28)
Totals* 416,678 36,271,638 13.2 (10–17)

Payment type
Food and beverage 389,460 6,915,500 12.9 (10–16)
Speaker fees 12,206 22,419,327 1900 (839–2400)
Journal articles/textbooks 6217 112,498 7.2 (3–18)
Travel and lodging 6804 2,433,233 160 (63–479)
Consulting fees 812 2,107,618 2500 (990–3080)
Honoraria 1029 2,222,409 1800 (1300–2300)
Gifts 144 16,054 67.5 (13–100)
Grants 6 45,000 7500 (7500–7500)
Totals 416,678 36,271,638 13.2 (10–17)

*Each payment can be associated with up to 5 drugs; hence, the number of individual payments attributed to opioids and their sum value exceed the
total number of payments and sum value

Table 2 Associations between opioid-related payments and physician-Medicare beneficiary aggregate prescribing of both ≥ 50 and ≥ 90 MME/
day, overall and stratified by physician type and specialty group, August 2013–December 2015

Odds ratio (95% CI)

≥ 50 MME/day ≥ 90 MME/day

All physicians 1.14 (1.12–1.15) 1.27 (1.25–1.30)

By physician category
Family/general practice, internal medicine 1.14 (1.12–1.16) 1.31 (1.28–1.33)
Emergency medicine 1.28 (1.08–1.50) 4.00 (3.07–5.20)
Pain medicine, anesthesia, psychiatry, neurology 1.71 (1.61–1.81) 1.57 (1.48–1.67)
Physical, neuromusculoskeletal and sports medicine 1.38 (1.29–1.47) 1.53 (1.42–1.66)
Surgical specialties 1.05 (1.03–1.08) 1.69 (1.63–1.76)
Dentists 1.55 (1.26–1.91) 1.65 (1.11–2.47)
Chiropractors 0.91 (0.25–3.33) 1.22 (0.27–5.45)
All other specialties 1.49 (1.38–1.61) 1.97 (1.72–2.26)

Logistic regression models were adjusted for prescriber specialty, patient age, sex, race, Medicare copay status, and fee-for-service status and for
clinical comorbidity using the Hierarchical Condition Category risk score. The 95% confidence intervals account for clustering among prescribers
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Disclaimer: The views expressed in this article are those of the au-
thors and do not necessarily represent the views of the Centers for
Medicaid & Medicare Services, the Department of Health and Human
Services, or the United States Government.
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