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Abstract

BACKGROUND—Variation in physician adoption of new medications is poorly understood.
Traditional approaches (e.g., measuring time to first prescription) may mask substantial
heterogeneity in technology adoption.

OBJECTIVE—Apply group-based trajectory models to examine the physician adoption of
dabigratran, a novel anticoagulant.

METHODS—A retrospective cohort study using prescribing data from IMS Xponent™ on all
Pennsylvania physicians regularly prescribing anticoagulants (n=3,911) and data on their
characteristics from the American Medical Association Masterfile. We examined time to first
dabigatran prescription as well as group-based trajectory models to identify adoption trajectories
in the first 15 months. Factors associated with rapid adoption were examined using multivariate
logistic regressions.

OUTCOMES—Trajectories of monthly share of oral anticoagulant prescriptions for dabigatran

RESULTS—We identified five distinct adoption trajectories: 3.7% rapidly and extensively
adopted dabigatran (adopting in <3 months with 45% of prescriptions) and 13.4% were rapid and
moderate adopters (<3 months with 20% share). Two groups accounting for 21.6% and 16.1% of
physicians, respectively, were slower to adopt (6 to 10 months post-introduction) and dabigatran
accounted for <10% share. Nearly half (45.2%) of anticoagulant prescribers did not adopt
dabigatran. Cardiologists were much more likely than primary care physicians to rapidly adopt
(odds ratio [OR] 12.2, 95%CI: 9.27-16.1) as were younger prescribers (age 36—45 years: OR 1.49,
95%Cl: 1.13-1.95, age 46-55: OR 1.34, 95%CI 1.07-1.69 vs. >55 years).

CONCLUSIONS—Trajectories of physician adoption of dabigatran were highly variable with
significant differences across specialties. Heterogeneity in physician adoption has potential
implications for the cost and effectiveness of treatment.

Keywords

anticoagulants; direct thrombin inhibitor; physician prescribing behavior; dabigatran; group-based
trajectory models

INTRODUCTION

Atrial fibrillation is associated with substantial mortality and morbidity from stroke and
thromboembolism.! Warfarin and other vitamin K antagonists significantly reduce the risk
of stroke and death in patients with non-valvular atrial fibrillation and have been the
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cornerstone of therapy for this condition for 60 years.2 Though these agents are inexpensive,
they require monitoring and have a narrow therapeutic window, and patients frequently
discontinue use.® Dabigatran, a direct thrombin inhibitor, was the first in the class of novel
oral anticoagulants to be introduced in October 2010.

Randomized trials have demonstrated similar or superior efficacy and safety of the new oral
anticoagulants relative to warfarin.4=8 In addition, novel anticoagulants have fewer food and
drug interactions, and do not require laboratory monitoring.” However, major concerns about
the new anticoagulants include poor adherence in the absence of monitoring, cost (15 times
more costly than warfarin), bleeding risks, and absence of antidotes.”- 8 Therefore, there may
be variation across physicians in prescribing dabigatran, depending on how they assess the
benefits and risks of dabigatran.”- 8

Studies showing significant uptake of dabigatran (12%-32.8%) have thus far relied on
patient-level data.®-11 Little is known about how physicians have adopted dabigatran or the
physician-level factors associated with rapid adoption. Studies in other medication classes
point to widespread variation in physician prescribing of new drugs based on specialty,
practice setting, age, sex, and training.12-17 We used an all-payer dataset on the prescribing
behavior of all physicians in Pennsylvania who regularly prescribed oral anticoagulants in
the 12 months prior to dabigatran’s introduction to examine adoption patterns at the
physician-level. We measured time to first prescription of dabigatran, a frequently-used
adoption measure. To fully characterize the dynamics of both the speed and the extent of
dabigatran adoption among physicians, we used group-based trajectory models to account
for the dynamic nature of medication prescribing and identify differential patterns over
time 18. 19

METHODS

Data Source and Population

We used IMS Health’s Xponent™ prescription database to characterize physician
prescribing of oral anticoagulants, the American Medical Association (AMA) Physician
Masterfile to obtain information on physician characteristics (e.g., age), and IMS Healthcare
Organization Services™ (HCOS) database for physician specialty and organizational
affiliations. Xponent™ directly captures >70% of all US prescriptions filled in retail
pharmacies and utilizes a patented proprietary projection method to represent 100% of
prescriptions filled in these outlets.®: 15 20-22 \\e obtained monthly physician-level data on
all oral anticoagulant prescriptions dispensed in Pennsylvania between October 1, 2009 and
December 31, 2011. Xponent™ contains limited patient-level information relevant to the
prescriptions including the source of payment (Medicare, Medicaid fee-for-service (FFS),
commercial insurance, cash or uninsured), and patient age, with no patient identifiers.
Physician demographic characteristics and education profiles were obtained from the AMA
Physician Masterfile data linked to Xponent™ by physician name and National Provider
Identifier. The AMA Physician Masterfile provides data on nearly all allopathic physicians,
residents, and medical students as well as 93% of osteopathic physicians practicing in the
US.23 We obtained information on physician specialty and organizational affiliations (e.g.,
medical group) from IMS Health’s HCOS database.
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Study Cohort

We identified 7,821 physicians who prescribed any oral anticoagulants during the year prior
to dabigatran’s introduction in October, 2010. We then limited our study sample to those
who prescribed anticoagulants regularly because they were more likely to actively choose to
prescribe anticoagulants and therefore were eligible to adopt dabigatran as opposed to those
simply renewing prescriptions written by other physicians. We defined regu/ar prescribers as
those prescribing =1 anticoagulant prescriptions each quarter and at least 9 anticoagulant
prescriptions (the median among the 7,821 anticoagulant prescribers) during the year before
dabigatran was introduced (October 1, 2009 to September 30, 2010). To ensure that
physicians were still actively seeing patients after dabigatran was introduced without
conditioning on our outcome of interest (anticoagulant prescribing), we excluded 121
physicians who did not prescribe at least one drug from the following widely used
medication classes in the 15 months after dabigatran’s introduction (i.e., October 1, 2010 to
December 31, 2011): oral hypoglycemic, anti-hypertensives or statins. The final sample had
3,911 physicians, which accounted for 78% of total anticoagulant prescribing volume in
Pennsylvania during the study period (eFigure 1). eTable 1 compares the characteristics
between 3,911 regular prescribers and 3,910 non-regular prescribers. Non-regular
anticoagulants prescribers were more likely to be primary care providers (PCP) and
significantly lower volume prescribers compared to regular prescribers.

Outcome measures

Predictors

Studies of physician adoption typically measure the time to first prescription, dividing
physicians into ‘rapid’ or ‘slow’ adopters.1> 24-29 However, the decision to adopt a new
drug is multifaceted. A physician needs to decide whether to adopt a new drug, the speed
with which he/she will do so, and the volume of prescribing he/she will do for the new drug.
Therefore, we constructed two measures of adoption in the first 15 months post-FDA
approval of dabigatran: 1) number of months to first dabigatran prescription, and 2) the
trajectory of adoption defined by monthly share of dabigatran prescriptions (i.e., number of
dabigatran prescriptions/total oral anticoagulant prescriptions). Group-based trajectory
models account for both the timing and extent of adoption and can therefore identify more
heterogeneity in adoption behavior than traditional time-to-event models. Using share as an
outcome as opposed to number of prescriptions enables us to distinguish true adoption
among physicians with high prescribing volume.30-31

Our analyses were guided by the conceptual framework for physician adoption of new drugs
depicted in Figure 1 and was informed by prior studies.15-16. 24-38 A physician’s decision to
adopt a new drug is influenced by his/her own characteristics/preferences; his/her patient
case mix; training, health care and payer institutions; and other environmental factors (e.g.,
pharmaceutical firms). In addition, physician adoption decisions are influenced by peers in
local (e.g., regional or organizational) social networks.2% 36 While we are not able to directly
measure the influences of all of these factors on physician adoption we describe below the
physician, patient, institutional and environmental variables available in our data.
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We include several physician characteristics including demographics (sex and age),
specialty, and prescribing volume. We include an indicator for quartile of total anticoagulant
prescribing volume in the year before dabigatran’s introduction. Our data are at the
prescription- not patient-level but we expect prescribing volume to be correlated with patient
volume and we expect high-volume prescribers to have a greater opportunity to adopt.
Regarding specialty, 95% of the physicians in our cohort were either PCP (including internal
medicine, family medicine, and family practice) or cardiologists. Therefore, we created a
categorical variable for specialty (PCP, cardiologists, or others). We then combined
information on physician specialty with information on organizational affiliation assuming
that prescribing behavior would be influenced by the degree of interaction with others in the
same specialty or organizations and whether these interactions were with physicians of the
same or other specialties.28 We created five mutually exclusive categories: 1) PCPs
practicing in a primary care medical group, 2) PCP practicing in other settings (e.g.,
multispecialty group), 3) cardiologists practicing in a cardiology medical group, 4)
cardiologists practicing in other settings, and 5) physicians trained in other specialties (e.g.,
surgery) practicing in any setting.

We include the only patient-level information available in our data (patient age categories)
specified as the proportion of a physician’s prescriptions filled by patients aged <64, 65-74,
75-84, and =85 years. Institutional factors we used as predictors included a payer mix
variable to account for potential differences in pharmacy benefit design. Specifically, we
included a measure of the percent of a physician’s patients whose prescriptions were paid by
Medicare (both fee-for-service and managed care), fee-for-service Medicaid, commercial
insurers (including Medicaid managed care plans) and cash payment. In addition, we
included measures of whether the physician attended a top-20 medical school based on 2013
U.S News and World Report, or graduation from a foreign medical school.

Finally, we included hospital referral regions (HRRs) where physicians primarily practiced
as a measure representing regional health care markets for tertiary medical care that
generally requires the services of a major referral center.3 Including an HRR indicator may
account for differences in the structure of health care markets, physician social networks, or
socioeconomic differences by region.2% 38 Pennsylvania consists of 14 HRRs and Pittsburgh
was used as reference group in our analysis. The small number of Pennsylvania physicians
in non-Pennsylvania HRRs were included in an ‘other’ HRR group.

Statistical Analysis

Our analysis followed three steps. First, we described baseline characteristics as mean
(standard deviation) or median (range) for continuous variables, and as a frequency
(percentage) for categorical variables. We plotted a scatterplot to examine market share of
anticoagulants from 2007-2011. Second, we estimated time to first dabigatran prescription
using the Kaplan-Meier method.“? Third, we fit group-based trajectory models using the
SAS procedure PROC TRAJ8. 19 to identify differential adoption patterns of dabigatran
(SAS Institute, Cary, NC, USA). We then identified factors associated with rapid adoption
using multivariable logistic regression.
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Time to first adoption—To assess time to first prescription, we used the Kaplan-Meier
method to compute the proportion of physicians who had not adopted dabigatran for each
month during the first post-FDA approval 15 months (i.e., October 2010 to December 2011).
For ease of visual presentation and interpretation, we provided probabilities of dabigatran
adoption over the first 15 months.

Trajectories of Physician Adoption of Dabigatran—Group-based trajectory models
were used to identify differential trajectory patterns of individual physician change in the
average monthly share for dabigatran prescriptions over time and to characterize subgroups
more likely to follow certain trajectories.18 19 We first transformed the average monthly
share for dabigatran prescriptions with a log function, and then modeled the average
transformed monthly share for dabigatran prescriptions as a longitudinal, continuous
outcome for each month, and the time variable was months since dabigatran’s introduction
(1-15). The transformed share data were modeled using a censored normal distribution with
a minimum of 0 and a maximum of 1. The purpose of the transformation of the data is to
meet the assumption for the finite mixture trajectory model with a censored normal
distribution for each distinct group. We used the most flexible functional form of time using
up to a fifth order polynomial to allow the trajectories to emerge from the data. The output
of group-based trajectory models includes estimated probabilities of group membership for
each physician and each group, and an estimated trajectory curve over time for each group.2!
Plot values were transformed back to the original scale with the exponential function. The
final model was selected based on the Bayesian information criterion (BIC); wherein the
largest value indicates the best-fitting model, and an estimated proportion of each trajectory
group that was sufficiently large (>0.05).18: 19 We assessed the final model adequacy based
on Nagin’s criteria: (1) average posterior probability of assignment for all groups > 0.7; (2)
odds of correct classification >5; (3) estimated probability of membership in each group
close to proportion of sample assigned to each group; and (4) confidence intervals for
estimated probability of the membership that were reasonably narrow.18

Factors Associated with Rapid Adoption of Dabigatran—\We used multivariable
logistic regression to estimate the odds ratio (OR) and 95% confidence intervals (ClI) for
each variable and identify factors associated with rapid adopters (i.e., the top two groups
identified by trajectory model that adopted dabigatran rapidly and substantially) compared
with all others. An odds ratio (OR) >1 indicated that physicians with a particular
characteristic adopted dabigatran faster than the reference group. An OR <1 indicated that
physicians with that characteristic adopted dabigatran slower than the reference group.
Statistical significance was determined using 2-tailed p-values <0.05.

Characteristics of the sample

Among 3,911 physicians in Pennsylvania who prescribed anticoagulants regularly, 17%
were women, 75% were aged =45 years, and 10% attended a top-20 medical school. Half of
the prescribers were PCP practicing in a primary care medical group, 25% were PCP in
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other settings (e.g., multi-specialty group), 18% were cardiologists, and 5% were physicians
in other specialties (Table 1).

Market share and time to first adoption of dabigatran

Total anticoagulant prescribing volume was relatively stable over time (eFigure 2). Warfarin
accounted for approximately 90% of monthly anticoagulant prescription volume at the end
of 2011. The prescription volume for dabigatran increased from 0.6% in November 2010 to
9.0% in December 2011. Almost two-thirds (65.3%) of the physicians had prescribed
dabigatran at least once during its first 15 months on the market (Figure 2). The median time
to first adoption among the cohort prescribers was 9 months (range: 1-14).

Trajectories of adoption of dabigatran

Figure 3 illustrates the estimated monthly share of dabigatran prescriptions for physicians in
each trajectory group. In the analysis of 30 trajectory models considered, a 5-group model
had the best test characteristics based on BIC values (3704.28) and Nagin’s criteria (eTable
1). We identified five distinct groups based on physician adoption behavior. Two groups
rapidly adopted dabigatran in the first 3 months post-introduction but varied in the extent of
take-up, with 3.7% adopting early and extensively writing up to 45% of anticoagulant
prescriptions for dabigatran and 13.4% adopting early and writing a moderate share of
prescriptions (20%) for dabigatran. Notably, the rapid adopters accounted for two-thirds of
all dabigatran prescriptions by physicians in our sample during the study period. A third
group (21.6%) adopted between 3 and 5 months and writing <10% of prescriptions for
dabigatran. A fourth group (16.1%) did not adopt dabigatran until 10 months post-
introduction and wrote a small share of prescriptions for dabigatran (<5%). Nearly half
(45.2%) were non-adopters who did not adopt dabigatran at all (n=1,357) or had <1% share
for dabigatran (n=409).

Predictors of time to first adoption of dabigatran

In the multivariate logistic regressions (Table 2 and eTable 3), younger physicians were
more likely to adopt dabigatran than those aged >55 years (aged < 35 years: OR 1.69, 95%
ClI: 0.85-3.36; 3645 years: 1.49, 95% CI: 1.13-1.95; 46-55 years: OR: 1.34, 95% ClI:
1.07-1.69). Cardiologists were significantly more likely than primary care or other
physicians to be rapid adopters even after adjusting for other covariates (in cardiology
medical groups: OR 12.2, 95% CI: 9.27-16.1, and in other settings: OR 11.3, 95% CI: 8.27-
15.5). Physicians who primarily practiced in four HRRs including Allentown (OR 0.35, 95%
Cl: 0.23-0.54), Danville (OR 0.43, 95% ClI: 0.24, 0.78), Harrisburg (OR 0.39, 95% ClI:
0.25-0.59), and Lancaster (OR 0.35, 95% CI: 0.20-0.61) were less likely to adopt
dabigatran compared to those in Pittsburgh. Further, physicians with a greater share of their
anticoagulant prescriptions paid by Medicaid FFS (OR 0.14, 95% CI: 0.06-0.34) and
Medicare (OR 0.03, 95% CI: 0.003-0.29)) were less likely to be rapid adopters.

DISCUSSION

Our study yielded three key findings regarding physician adoption of the first novel oral
anticoagulant to be introduced in decades. First, while dabigatran accounted for 10% of

Med Care. Author manuscript; available in PMC 2017 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Lo-Ciganic et al.

Page 8

anticoagulant prescriptions during its first 15 months on the market, almost two-thirds of
physicians in Pennsylvania regularly prescribing anticoagulants prescribed at least one
dabigatran prescription. Second, physicians varied markedly in their speed and extent of
dabigatran adoption. In fact, we identified several distinct trajectories of physician adoption
of dabigatran, only 17.1% adopted it rapidly into practice with at least 20% share for
dabigatran prescriptions 15 months post-introduction. Third, we found that cardiologists,
regardless of practice setting, were much more likely to be rapid adopters of dabigatran than
PCP who represented the largest specialty prescribing anticoagulants.

To our knowledge, this study is the first to examine longitudinal physician adoption of a new
drug using group-based trajectory models. Previous studies have used a single value to
represent adoption rate or time to first adoption of medications,15-16 24-29, 31, 33, 35-38
However, using an overall rate or time to first adoption only provides a gross measure of
physician adoption that may mask substantial underlying heterogeneity in physician
adoption patterns. For example, physicians prescribing dabigatran to one patient at 6 months
and then to none and physicians prescribing it to 100 patients starting at 6 months would be
categorized similarly according to traditional measures of adoption in spite of obvious
differences in the extent of adoption. Therefore, trajectory models are valuable tools to
understand heterogeneity in how drugs and other new technologies diffuse among
physicians.

The high variability in adoption of dabigatran could be due to a variety of factors, such as
lack of awareness of the drug’s introduction, differences in exposure to pharmaceutical
promotion, expertise or comfort level, and an intentionally cautious approach to adopting
new drugs on the part of some physicians.4! For example, some physicians might be
reluctant to prescribe dabigatran due to poor adherence without laboratory monitoring of
anticoagulation effect, no proven method of rapidly reversing its effects and increased risk of
major bleeding (e.g., gastrointestinal).* 7+ 8 42-44 However, we were unable to measure these
risk perceptions in our study.

One factor that stood out as a strong predictor of rapid and extensive adoption was specialty.
Cardiologists made up 18% of our sample but over half (56.7%) of rapid adopters. A recent
study also showed that most dabigatran visits were accounted for by cardiologists (53%)
followed by internal medicine (28%), family practice (10%), and others (9%).° One possible
explanation is that cardiologists are more likely to see patients with atrial fibrillation having
difficulties in maintaining adequate anticoagulation and therefore may be more aware of and
likely to adopt new treatments for atrial fibrillation.#? Alternatively, cardiologists may be
more likely to be targeted by marketing efforts by pharmaceutical manufacturers.#> 46 |t is
also possible that cardiologists initiated dabigatran prescribing and patients’ primary care
physicians continued to prescribe refills for the medication. However, as we lacked patient
identifiers, we were not able to differentiate between prescribers who were initiating vs.
continuing treatment. Consistent with other studies showing that specialist physicians
adopted new treatment rapidly,*! our findings showed that patients would have a very
different likelihood of receiving dabigatran if they sought care in specialty settings vs.
primary care settings.
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Physicians who had more prescriptions paid for by Medicaid FFS were less likely to adopt
dabigatran, which may reflect more restrictions on prescribing these medications for
Medicaid patients or differences in the health status or primary indication for treatment
among Medicaid enrollees compared to others. In addition, similar to other studies of
regional variation in prescribing of brand name vs. generic medications,*’ we find
significant variation in adoption behavior across the physicians in our sample depending on
hospital referral region. This regional variation could be due to variation in the structure of
physician social networks, the structure of health care organizations, and many other
factors.29: 32, 36

Our study has several limitations. First, we lacked clinical information on the patients filling
prescriptions including the indication for which the drug was prescribed, the severity of
illness, and comorbidities that may have driven treatment decisions. In addition, we lacked
information on patient preferences for newer medications. Physician adoption decisions may
be influenced by their patient case mix although other studies suggest this explains little of
the variation in adoption.13: 14 Patient preferences or health plan coverage could also
influence adoption of dabigatran.*8 Second, to the extent that we did not have data on
prescriptions written, only those dispensed, our results were confounded by factors affecting
patients’ decisions to fill prescriptions.4® Third, we lacked data on the number of free
samples distributed by each physician and on use of patient assistance programs, although
use of such programs is quite low.%9 Forth, we were unable to identify a physician’s
residency training program, which may have more influence on prescribing than medical
school attended. In addition, because of a lack of data, we were unable to adjust for some of
the external influences on prescribing behavior, such as manufacturer promotional efforts
directed at physicians, characteristics of the specific organizations in which physician
practice, physician’s time spent in inpatient versus outpatient settings, and health plan
coverage of different anticoagulants. Fifth, we were unable to explore the take-up of
rivaroxaban, the second novel entrant in the class that was introduced in July 2011. With
fewer than 100 prescribers in our dataset having one or more prescriptions for rivaroxaban
we lacked sufficient power to examine trajectories or predicators of its adoption. Finally,
while Pennsylvania is the 61 most populous state in the US and resembles national averages
closely in terms of age, gender, education attainment, income, and most measures of health
care utilization, our findings of prescribers in Pennsylvania may not be generalizable to
physicians in other states.

CONCLUSION

Physician adoption of dabigatran and other new drugs into practice may have implications of
quality of care, patient safety, and for health care spending. Our findings point to widespread
adoption of this novel therapy but with substantial heterogeneity in prescribing patterns. The
majority of prescriptions for dabigatran in our sample were prescribed by only 14% of
physicians. The patients of these rapidly adopting physicians have a very different likelihood
of being prescribed new therapies than patients seeing providers who take a more cautious
approach to adopting new drugs. Improving our understanding of the diffusion of new drugs
can inform interventions to improve the uptake of evidence-based care and ultimately the
efficiency of our health care system.
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Conceptual Framework of Physician Adoption of New Drugs
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Trajectories of Physician Adoption of Dabigatran in the First 15 Months Postmarket
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Note: In the legend, the values in parenthesis are the number and proportion of physicians in
each trajectory group. The output represents predicated average monthly share for
dabigatran prescriptions.
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Table 1

Characteristics of 3,911 physicians who prescribed anticoagulants regularly during October 2009—-September
2010
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Characteristics N= 3,911
Female, n (%) 671 (17.2)
Mean age (SD), years 52.4 (9.0)
Age group, n (%)
<35 93 (2.4)
36-45 866 (22.1)
46-55 1441 (36.8)
>55 1511 (38.6)
Top-20 medical school, n (%) 386 (9.9)
Foreign medical graduate, n (%) 775 (19.8)
Type of specialty and affiliation, n (%)
Primary care physicians practicing in a primary care medical group 2,001 (51.2)
Primary care physicians practicing in other settings 1,002 (25.6)
Cardiologists affiliated with a cardiology medical group 452 (11.6)
Cardiologists practicing in other settings 265 (6.8)
Physicians with other specialties 191(4.9)
Average monthly anticoagulant volume quartile (prescriptions/month), n (%)
Quartile 1 (< 13.3) 978 (25.0)
Quartile 2 (13.3-18.9) 978 (25.0)
Quartile 3 (18.9-28.0) 977 (25.0)
Quartile 4 (= 28.0) 978 (25.0)
Hospital referral regions of primary physician’s practice location, n (%)
Pittsburgh 928 (23.7)
Allentown 313 (8.0)
Altoona 99 (2.5)
Danville 171 (4.4)
Erie 207 (5.3)
Harrisburg 342 (8.7)
Johnstown 97 (2.5)
Lancaster 197 (5.0)
Philadelphia 918 (23.5)
Reading 161 (4.1)
Sayre 38 (1.0)
Scranton 139 (3.6)
Wilkes-Barre 105(2.7)
York 120 (3.1)
Other 76 (1.9)
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Characteristics N= 3,911
Physician’s patient payer mix
Medicare, % (SD) 43.7 (14.8)
Medicaid, % (SD)? 38(7.9)
Commercial, % (SD)4 48.2 (16.1)
Cash, % (SD) 4.3(4.6)
Physician’s patient age mix
<64, % (SD) 30.8 (16.3)
65-74, % (SD) 22.5 (10.3)
75-84, % (SD) 30.6 (12.5)
>85, % (SD) 16.1 (10.7)

Page 17

aPrescriptions paid for by Medicaid according to Xponent™ only captures those paid by the Medicaid fee-for-service program. Medicaid managed
care plans are designated as commercial insurers
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Table 2

Odds of rapid adoption of dabigatran based on a multivariate logistic regression model?

Page 18

OR (95% Cl) | P-value
Gender (ref =male) 0.79 (0.59, 1.06) 0.11
Age group (ref= >55 years)
<35 1.69 (0.85, 3.36) 0.14
36-45 1.49 (1.13, 1.95) 0.004
46-55 1.34 (1.07, 1.69) 0.010
Top-20 medical school (ref=non-top 20 medical school) 1.07 (0.79, 1.45) 0.64
Foreign medical graudate (ref=US medical graduate) 1.00 (0.77, 1.29) 0.99
Type of specialty and affiliation (ref= Primary care physicians practicing in a primary care medical group)
Cardiologists affiliated with a cardiology medical group 12.2(9.27,16.1) | <0.0001
Cardiology practicing in other settings 11.3(8.27,15.5) | <0.0001
Primary care physicians practicing in other settings 1.20 (0.92, 1.56) 0.18
Physicians with other specialties 0.36 (0.15, 0.83) 0.02
Average monthly prescribing volume quartile (ref <13.3 prescriptions)
13.3-18.8 0.98 (0.73, 1.30) 0.87
18.9-27.9 1.09 (0.82, 1.46) 0.54
>28.0 1.07 (0.80, 1.43) 0.65
HRR of primary practice location: (ref=Pittsburgh)
Allentown 0.35(0.23,0.54) | <0.0001
Altoona 0.83 (0.43, 1.58) 0.57
Danville 0.43 (0.24,0.78) 0.0051
Erie 0.91 (0.57, 1.46) 0.71
Harrisburg 0.39 (0.25, 0.59) | <0.0001
Johnstown 1.00 (0.53, 1.89) 0.99
Lancaster 0.35(0.20, 0.62) 0.0003
Philadelphia 0.77 (0.58, 1.02) 0.070
Reading 0.89 (0.54, 1.45) 0.63
Sayre 1.19 (0.45, 3.16) 0.73
Scranton 0.67 (0.38,1.17) 0.16
Wilkes-Barre 0.50 (0.25, 1.00) 0.05
York 1.27 (0.73, 2.20) 0.40
Other 1.25 (0.64, 2.45) 0.51
% Medicaid payer mix (ref=cash and commercial) 0.14 (0.06-0.34) | <0.0001
% Medicare payer mix (ref=cash and commercial) 0.03 (0.003-0.29) 0.003
% Patient age mix: age <64 years (ref= age 285) 0.48 (0.13-1.67) 0.25
% Patient age mix: age 65-74 years (ref= age =85) 0.61 (0.15-2.55) 0.50
% Patient age mix: age 75-84 (ref= age 285) 1.28 (0.30-5.43) 0.73
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a . —_— - . .

Data were obtained from IMS Xponent™, 2007-2011 and results were from multivariate logistic regression analyses. An odds ratio (OR) >1
indicated that on average, physicians with a particular characteristic adopted dabigatran faster than the reference group. An OR <1 indicated that a
physician with that characteristic was slower than the reference group to adopt dabigatran.

Abbreviations: HRR: hospital referral regions; OR: odds ratio
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