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Association of Biologic Prescribing for Inflammatory
Bowel Disease With Industry Payments to Physicians
Biologic medic at ions account for the majority of
outpatient treatment expenditures for inflammatory
bowel disease.1 The US Food and Drug Administration

(FDA) approved adalim-
umab (Humira, AbbVie Inc)
for Crohn disease (CD) in
2007 and ulcerative colitis
(UC) in 2012 and approved
c e r t o l i z u m a b ( C i m z i a ,

Union Chimique Belge) for CD in 2006.
For Medicare beneficiaries, adalimumab and certoli-

zumab are the biologic agents prescribed by the largest number
of gastroenterologists. These gastroenterologists frequently
receive payments from the manufacturers of high-revenue
medications.2,3 We investigated the association between pay-
ments from the manufacturers of these drugs to gastroenter-
ologists and Medicare spending on these drugs.

Methods | We linked the Centers for Medicare and Medicaid Ser-
vices (CMS) Part D Prescriber Database4 and the CMS Open Pay-
ments Database5 from January 1, 2014, to December 31, 2016.
Data were analyzed from June 5, 2018, to February 21, 2019.

We included the biologic medications with FDA approval
for CD or UC that were prescribed by more than 100 gastroen-
terologists to Medicare beneficiaries from 2014 to 2016. We in-
cluded only gastroenterologists based on clinician type as listed
by CMS. Among the approximately 14 000 active US-based gas-
troenterologists, those with more than 11 filled prescriptions per
year for at least 1 of these biologic medications were included.

Payments were considered to be relevant if a gastroenter-
ologist received them from a drug manufacturer in the year that
the medication was prescribed. Thus, we considered a pay-
ment from AbbVie as relevant if it was made in 2014 to a gas-
troenterologist prescribing adalimumab in 2014. We classi-
fied payments as: (1) for education; (2) for food, travel, and
lodging expenses; and (3) for speaking and consulting.5

Research payments were excluded. The St Michael’s Hospital
Ethics Board exempted this study from ethics review.

In a linear regression, we used the dollar value of pay-
ments from drug manufacturers to physicians as the expo-
sure, and Medicare spending on biologic prescriptions as the
outcome. We repeated the analysis for (1) physicians receiv-
ing less than $5000 over the 3 years; (2) physicians with more
than 100 prescriptions over the 3 years; and (3) each payment
type separately.

Results | From 2014 to 2016, the Open Payments database in-
cluded $10 906 177 in payments to gastroenterologists pre-

scribing adalimumab or certolizumab. For adalimumab, pay-
ments were $13 034 for education, $4 953 998 for food, travel,
and lodging expenses, and $5 580 947 for speaking and con-
sulting. For certolizumab, payments were $60 369, $117 554,
and $180 285, respectively (Table). There were 3737 prescrib-
ing gastroenterologists and $621 091 139 in Medicare expen-
ditures for adalimumab, and 621 gastroenterologists and
$55 883 266 in Medicare expenditures for certolizumab.

We found a significant association between industry pay-
ments and Medicare spending (Figure). For every $1 in pay-
ments, there was a $3.16 increase in spending for adalim-
umab (95% CI, $2.84-$3.48; P < .001), and a $4.72 increase for
certolizumab (95% CI, $3.65-$5.80; P < .001). Additional analy-
ses showed similar trends when restricted to gastroenterolo-
gists receiving less than $5000 for adalimumab (n = 3532) and
certolizumab (n = 607) and with more than 100 prescriptions
for adalimumab (n = 233) (data not shown). Because only 3 gas-
troenterologists had more than 100 prescriptions for certoli-
zumab, their data were not analyzed.

We found that every $1 in education payments was asso-
ciated with a $232.65 increase (95% CI, $88.41-$376.88;
P = .002) in Medicare spending for adalimumab and a $5.83
increase in spending for certolizumab, which was not signifi-
cant (95% CI, −$19.26 to $30.91; P = .62). For food, travel, and
lodging payments, every $1 was associated with a $6.13 in-
crease (95% CI; $5.40-$6.86; P < .001) in spending for adali-
mumab and an increase of $10.48 (95% CI, $7.53-$13.43;
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Table. Industry Payment Classifications for Adalimumab and Certolizumab

Payment Type
Prescribers,
No. (%)

Payment, $

Total Value Median (IQR)
Adalimumab (3737 Total Prescribing Gastroenterologists;
$621 091 139 in Associated Medicare Spending)a,b

Total 2822 (76) 10 547 978 183 (28-517)

Education 332 (9) 13 034 0

Food, travel,
and lodging

2813 (75) 4 953 998 154 (11-459)

Speaking and
consulting

240 (6) 5 580 947 0

Certolizumab (621 Total Prescribing Gastroenterologists;
$55 883 266 in Associated Medicare Spending)b,c

Total 332 (53) 358 199 25 (0-90)

Education 13 (2) 60 369 0

Food, travel,
and lodging

327 (53) 117 544 13 (0-69)

Speaking and
consulting

30 (5) 180 285 0

Abbreviation: IQR, interquartile range.
a Reported percentages are of total number of gastroenterologists who

prescribed adalimumab from 2014 to 2016.
b Medicare expenditure for filling prescriptions of adalimumab and certolizumab

prescribed by gastroenterologists from 2014 to 2016.
c Reported percentages are of total number of gastroenterologists who

prescribed certolizumab from 2014 to 2016.
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P < .001) for certolizumab. For consulting and speaking pay-
ments, every $1 was associated with a $3.55 increase (95% CI,
$2.14-$4.97; P < .001) in spending for adalimumab and a $6.82
increase (95% CI, $3.36-$10.28; P < .001) for certolizumab.

Limitations include potential errors in CMS data6 and lack
of adjustment for confounders, such as age and practice loca-
tion. Additionally, our data indicate an association and not
causation.

Conclusions | From 2014 to 2016, we found an association be-
tween payments from the manufacturers of adalimumab and
certolizumab to gastroenterologists and Medicare spending on
these drugs. These findings persisted with smaller payments,
higher-volume prescribers, and different payment types.
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Association Between Industry Payments
to Physicians and Gabapentinoid Prescribing
Gabapentin and pregabalin are γ-aminobutyric acid analogues.1

Gabapentin (Neurontin; Pfizer) was approved by the US Food
and Drug Administration (FDA) in 1993 for seizure disorders

and postherpetic neuralgia;
it became available as a
generic in 2004. Two
extended-release versions are
marketed as brand-name
products: Gralise (Assertio

Therapeutics) and Horizant (Arbor Pharmaceuticals). Pregaba-
lin (Lyrica; Pfizer) was approved in 2004 for seizure disorders,
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Figure. Associations of Industry Payments With Prescriptions for Biologic Medications
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Total payments received by each physician are plotted on the horizontal axis,
while total cost associated with prescriptions written by each physician is
plotted on the vertical axis. A, Association of industry payments with

prescription numbers for 3737 physicians prescribing adalimumab.
B, Association of industry payments with prescription numbers for 621
physicians prescribing certolizumab.
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postherpetic neuralgia, neuropathic pain, and fibromyalgia;
a generic formulation is not available. Patient use of gabapen-
tinoids has increased from 1.2% of US adults in 2002 to 3.9% in
2015,2 raising concerns about appropriate use.3 We examined
associations between industry payments to physicians associ-
ated with gabapentinoids and physicians’ prescribing.

Methods | We used Centers for Medicare & Medicaid Services
2014 to 2016 Part D prescribing data linked to 2014 to 2016 Open
Payments data.4,5 With Open Payments data, we identified gen-
eral payments from industry to physicians associated with

gabapentinoids, all of which were for the 3 brand-name prod-
ucts. We excluded research payments and payments associ-
ated with ownership and licensing fees because they are less
likely to be associated with drug promotion. With Part D Pre-
scriber data, we identified all gabapentinoid prescriptions. We
linked the data sets at the physician level and categorized phy-
sicians as generalists (family medicine, general practice, inter-
nal medicine, pediatrics, and obstetrics and gynecology), pain
medication specialists (anesthesiology, neuromusculoskel-
etal medicine, pain medicine, psychiatry and neurology, and
pain-related physical medicine and rehabilitation), or other.

Figure. Geographic Variation of Industry Payments for Gabapentinoids From 2014 to 2016

Total number of payments to physiciansA

5-624

625-1387

1388-2412

2413-3826

3827-8373

Total US dollars paidB

$82.05-$20 773.79

$20 773.80-$60 642.32

$60 642.33-$140 114.11

$140 114.12-$242 024.48

$242 024.49-$489 270.58

Centers for Medicare & Medicaid Services Open Payments data, 2014-2016.4
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We estimated physician prescribing as the physician's
proportion of prescription days filled for the 3 brand-name
gabapentinoids in aggregate of all gabapentinoid prescription
days filled. To account for the distribution of the data, we used
Poisson regression models to examine the association be-
tween industry payments and physician prescribing. We con-
ducted subgroup analyses by physician specialty and pay-
ment type, which were categorized as (1) food and beverages,
gifts, and educational materials, or (2) speaker fees, consulting
fees, honoraria, travel and lodging, or non-research grants. All
analyses were conducted with Stata, version 15.1 MP/6-Core
(StataCorp) and ArcMap, version 10.4.1. (Esri), and statistical sig-
nificance was set as 2-sided P < .05. Because this study used
publicly available data, the Yale University School of Medicine
institutional review board exempted the study from review.

Results | Between 2014 and 2016, the manufacturers of the 3
brand-name gabapentinoids made 509 874 general pay-
ments ($11.5 million) to 51 005 physicians; these physicians rep-
resented 14.4% of physicians who prescribed any gabapenti-
noid product under Part D during these years. The payments
were most commonly made to physicians in the southern and
eastern regions of the United States (Figure). Generalist phy-
sicians received 316 372 (62.0%) payments ($3.7 million), pain
medication specialists 148 119 (29.1%) payments ($6.6 mil-
lion), and other physicians 45 383 (8.9%) payments ($1.2 mil-
lion). Of the payments, 486 322 (95.4%) were for food and bev-
erages, gifts, or educational materials ($5.3 million) (Table).

Among physicians who prescribed any gabapentinoid, ge-
neric gabapentin (87.4%) and pregabalin (Lyrica, 12.4%) were
most commonly prescribed. Physicians receiving payments
from industry were more likely to prescribe the 3 brand-
name gabapentinoids than generic gabapentin (incidence rate
ratio, 1.91; 95% CI, 1.87-1.96; P < .001). Incidence rate ratios con-
sistently demonstrated that physicians receiving payments
from industry were more likely to prescribe brand-name
gabapentinoids (ranging from 1.30 for pain medication spe-
cialists; 95% CI, 1.25-1.36; P < .001, to 2.76 for speaker fee pay-
ment type; 95% CI, 2.60-2.92; P < .001) (Table).

Discussion | Among physicians who prescribed gabapenti-
noids, receipt of payments from industry was associated with
a higher likelihood of prescribing brand-name products than
generic gabapentin. Such prescribing increases spending for
Medicare and beneficiaries because brand-name gabapenti-
noids typically cost several hundred dollars for a 1-month sup-
ply and accounted for nearly $2500 in mean Medicare spend-
ing per beneficiary in 2016 compared with less than $20 for a
1-month supply of gabapentin, or $89 in mean Medicare spend-
ing per beneficiary.6

Limitations of this study should be noted. The study was
cross-sectional and thus cannot establish a cause-and-effect
relationship between payment and prescribing. Also, we did
not assess other potential factors in prescribing patterns, such
as direct-to-consumer advertising, or prescription appropri-
ateness. Nonetheless, our findings raise concerns about the rea-
sons some physicians prescribe brand-name gabapentinoids
and not less-expensive generic alternatives.
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Table. Industry Payments to Physicians and Prescribing of Brand-Name Gabapentinoids, 2014-2016

Variable

Payments Associated
With Brand-Name Gabapentinoidsa

Likelihood of Prescribing
Brand-Name Gabapentinoids

No.(%) Total Amount $, (%) Incidence Rate Ratio (95% CI) P Value
General payments 509 874 (100) 11 453 810.87 (100) 1.91 (1.87-1.96) <.001

Payment by physician typeb

Generalists 316 372 (62.0) 3 733 357.02 (32.6) 1.70 (1.64-1.76) <.001

Pain medication specialists 148 119 (29.1) 6 564 296.51 (57.3) 2.76 (2.60-2.92) <.001

Other 45 383 (8.9) 1 156 157.34 (10.1) 2.41 (2.27-2.56) <.001

Payment type

Food and beverages, gifts, or educational materials 486 322 (95.4) 5 312 708.99 (46.4) 1.91 (1.87-1.96) <.001

Speaker fees, consulting fees, honoraria, travel costs,
or non-research grants

23 552 (4.6) 6 150 192.22 (53.7) 1.30 (1.25-1.36) <.001

Data are from Open Payments and Medicare Part D Prescriber Databases.4,5

a Lyrica (pregabalin; Pfizer), Gralise (gabapentin; Assertio Therapeutics), and
Horizant (gabapentin; Arbor Pharmaceuticals).

b Types are categorized as generalists (family medicine, general practice,

internal medicine, pediatrics, and obstetrics and gynecology), pain medication
specialists (anesthesiology, neuromusculoskeletal medicine, pain medicine,
psychiatry and neurology, and pain-related physical medicine and
rehabilitation), and other.
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Editor's Note
Industry Payments and Physician Prescribing
The Open Payments database at the Centers for Medicare &
Medicaid Services continues to shine a bright light on the as-
sociation between industry payments to physicians by drug
and medical device companies and prescribing. In this issue
of JAMA Internal Medicine, 2 Research Letters examine the as-
sociation between these payments and physician prescribing
in diverse fields—biologic medications for inflammatory bowel
diseases1 and gabapentinoids for various conditions, includ-
ing seizure disorders and postherpetic neuralgia.2

Using data from 2014 to 2016, Khan et al1 found an asso-
ciation between payments from the manufacturers of ada-
limumab and certolizumab to gastenterologists and Medi-
care spending on these drugs, which are the most frequently
prescribed biologics for Medicare beneficiaries with Crohn
disease or ulcerative colitis. For gabapentin products and

pregablin in 2014 to 2016, Rhee and Ross2 found that among
physicians who prescribed any gabapentinoids, payments from
the manufacturers of 3 brand-name products were associ-
ated with a higher likelihood of prescribing these higher-
priced products, not generic alternatives. The costs to both
Medicare and to patients are substantial. In 2016, average
Medicare spending per beneficiary was remarkably more than
10 times higher for patients receiving brand-name gabapen-
tinoids than generic gabapentin.2

The reports by Khan et al1 and Rhee and Ross2 add to stud-
ies in 2018 on the association between industry payments and
oncologists’ selection of targeted cancer therapies for Medi-
care beneficiaries3 and on pharmaceutical industry market-
ing of opioid products to physicians and subsequent opioid
prescribing.4 The report on the marketing of opioid products
is particularly disturbing. In May 2019, 5 executives of the com-
pany that accounted for about half of the total payments to phy-
sicians in 20144 were convicted of conspiracy to violate the fed-
eral Racketeer Influenced and Corrupt Organizations Act,
through payments of bribes and kickbacks. For their crimes,
each defendant faces up to 20 years in prison. In 2014, 7.0%
of physicians who prescribed opioid products under Medi-
care Part D received nonresearch payments related to these
products. Although physicians receiving no opioid-related pay-
ments had fewer opioid-related claims in 2015 than in 2014,
those who received such payments had more claims.4

All of these studies have essentially the same finding—
that marketing to physicians is associated with increased sales
of a company’s product and increased Medicare expendi-
tures. Association studies do not establish cause and effect,
they do not account for other influences on prescribing, such
as direct-to-consumer advertising, and they do not assess the
appropriateness of prescriptions for individual patients. None-
theless, the pattern is indisputable. Companies can use the
same federal databases that researchers use to calculate the
return on investment for marketing expenditures.

Industry markets to physicians because physicians write
the prescriptions. Marketing, however, can obscure the facts
that generic medications are equally effective and usually much
less expensive than brand-name medications. When there are
choices, the generic alternatives should be prescribed. The
many studies establishing the association between industry
payments and physicians’ prescribing of brand-name medi-
cations raise troubling questions about whether it is in pa-
tients’ interests for physicians to accept these payments at all.
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Comparison of Services Available in 5-Star
and Non–5-Star Patient Experience Hospitals
The Centers for Medicare and Medicaid Services publicly
report star ratings for hospitals based on their patient experi-
ence performance on the Hospital Consumer Assessment of
Healthcare Provider and Systems (HCAHPS) survey.1 The
agency’s objective is to make information about hospital
quality understandable for patients. However, the hospital
star rating system may not be intuitive or aid consumer
choice. In the hotel industry, higher star ratings are associ-
ated with provision of a broader set of services.2 It is
unknown whether a similar association exists between hos-
pital star ratings and range of services available. We com-
pared the structural characteristics and clinical services pro-
vided by hospitals that received 5-star patient experience
ratings with those that did not. We also determined the pro-
portion of hospitals ranked by US News & World Report in the
top 5% for each state, which is a commonly understood
consumer-based metric for hospital quality.3

Methods | Hospital star rating databased on HCAHPS patient
experience scores were linked with American Hospital Asso-
ciation data containing information about hospital charac-
teristics, including clinical services provided, for all US hos-
pitals in 2014.4,5 The data sets used for this study do not
involve “human subjects” (as defined by federal regulation
and guidelines); therefore, the study did not require institu-
tional review board review or exempt determination. We
used χ2 tests to compare the proportion of hospitals that pro-
vided specific clinical services by 5-star patient experience

summary rating and unpaired, 2-tailed t tests to compare the
same hospital groups for the number of different types of
procedures performed. Subgroup analyses were conducted
for general medical hospitals (excluding specialty hospitals).
Hospital rankings for 2014 were obtained from US News &
World Report, and χ2 tests were used to compare the propor-
tion of hospitals ranked in the top 5% for each state by 5-star
patient experience summary rating. All analyses were con-
ducted using JMP Pro, version 13 (SAS Institute Inc).

Results | Among 2798 hospitals with summary patient experi-
ence ratings, 150 (5.4%) received a 5-star rating. Compared
with hospitals that did not receive 5-star ratings, hospitals
that received 5-star ratings were less likely to provide several
commonly sought clinical services, including emergency
department services (116 of 150 [77.3%] vs 2523 of 2648
[95.3%]; odds ratio [OR], 0.16; 95% CI, 0.11-0.25), ICU ser-
vices (50 of 119 [42.0%] vs 2005 of 2214 [90.6%]; OR, 0.08;
95% CI, 0.05-0.11), neurology services (28 of 119 [23.5%] vs
1554 of 2214 [70.2%]; OR, 0.13; 95% CI, 0.08-0.20) and adult
cardiology services (30 of 119 [25.2%] vs 1687 of 2214
[76.2%]; OR, 0.11; 95% CI, 0.07-0.16) (Table). Subgroup
analyses of general medical hospitals demonstrated similar
results. Even when these services were available, they were
more limited in range than those offered at hospitals without
5-star ratings. Hospitals with 5-star ratings performed fewer
types of gastrointestinal procedures (mean number of proce-
dure types, 1.2 [95% CI, 0.9-1.5] vs 2.7 [95% CI, 2.6-2.8];
P < .001) and cardiac procedures (mean number of proce-
dure types, 0.5 [95% CI, 0.2-0.8] vs 2.1 [95% CI, 2.1-2.2];
P < .001) than hospitals without 5-star ratings, and they
were less likely to be ranked in the top 5% for each state by
US News & World Report (3 of 150 [2.0%] vs 213 of 2648
[8.1%]; OR, 0.23; 95% CI, 0.07-0.74).

Discussion | Hospitals that provided broader clinical services
were less likely to receive 5-star patient experience summary
ratings. This remained true after specialty hospitals were
excluded. Patients who seek “elite” care and narrow their
search to 5-star patient experience hospitals might therefore

Table. Comparison of Services Available at Hospitals With and Without 5-Star Patient Experience Summary Ratings

Services

Hospitals With Services Available,
No./Total No. (%)

Odds Ratio (95% CI)a5-Star Rating Non–5-Star Rating
Emergency department 116/150 (77.3) 2523/2648 (95.3) 0.16 (0.11-0.25)

General medical 106/150 (70.7) 2616/2648 (98.8) 0.03 (0.05-0.02)

Teaching hospital 8/150 (5.3) 755/2648 (28.5) 0.14 (0.07-0.29)

Health care research hospital 12/119 (10.1) 777/2214 (35.1) 0.20 (0.11-0.38)

Intensive care unit 50/119 (42.0) 2005/2214 (90.6) 0.08 (0.05-0.11)

Adult cardiology 30/119 (25.2) 1687/2214 (76.2) 0.11 (0.07-0.16)

Interventional cardiac catherization 9/119 (7.6) 1187/2214 (53.6) 0.07 (0.04-0.14)

Neurology 28/119 (23.5) 1554/2214 (70.2) 0.13 (0.08-0.20)

Oncology 42/119 (35.3) 1672/2214 (75.3) 0.18 (0.12-0.26)

Orthopedic 82/119 (68.9) 2064/2214 (93.2) 0.16 (0.11-0.25)

Obstetric 47/119 (39.5) 1819/2214 (82.2) 0.14 (0.10-0.21)

Neonatal intensive care unit 2/119 (1.7) 698/2214 (31.5) 0.04 (0.009-0.15)

a For all comparisons, P < .001.
Significance testing was 2-sided
with a significance threshold of
P < .05.
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