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QUESTION ASKED:What proportion of oncologists are in
practices with medically integrated dispensing—a
care model in which practices dispense oral medi-
cations in-office or through an on-site pharmacy—and
what are the characteristics of oncologists and patients
affected by this care model?

SUMMARY ANSWER: Between 2010 and 2019, the
percentage of oncologists in practices with medically
integrated dispensing increased by 151%, from
12.8% to 32.1%. Oncologists who were part of dis-
pensing practices were in high-volume settings and
faced a smaller share of Medicare beneficiaries than
physicians who were not part of dispensing practices,
and patients treated by dispensing oncologists had
more clinical and social risk factors.

WHAT WE DID: Using a novel data set linking phar-
macies to oncologists and their practices, we analyzed
national and state trends in medically integrated dis-
pensing among community and hospital-based on-
cologists between 2010 and 2019. We also linked
granular oncology practice data to data on commer-
cially insured patients diagnosed with cancer and to
Medicare summary data to analyze the characteristics
of the physicians and the commercially and Medicare-
insured patients affected by this care model.

WHAT WE FOUND: Between 2010 and 2019, the
percentage of oncologists in practices with medically

integrated dispensing increased by 151%, from
12.8% to 32.1%. Among community oncologists, the
share of physicians in dispensing practices rose
272%, from 7.6% to 28.3%, while among hospital-
based oncologists, the share of physicians in dis-
pensing practices increased by 82%, from 18.3% to
33.4%. Oncologists who dispensed were in higher-
volume practices (P, .001) and faced a smaller share
of Medicare beneficiaries (P , .001) than physicians
who did not dispense. Patients treated by dispensing
oncologists had higher risk and comorbidity scores
(P , .001) and lived in areas with a higher % Black
population (P , .001) than patients treated by non-
dispensing oncologists.

BIAS, CONFOUNDING FACTORS, AND DRAWBACKS: We
may not have identified all practices with dispensing
capabilities if the listed pharmacy address was not
close to the oncology practice address. This would
underestimate the prevalence of medically integrated
dispensing.

REAL-LIFE IMPLICATIONS: Oncologists should be aware
of and informed about this new care model, which is
rapidly expanding among both community practices
and hospital-based practices. They should consider
ways in which they can incorporate benefits of med-
ically integrated dispensing while remaining vigilant of
its drawbacks.

CORRESPONDING AUTHOR
Genevieve P. Kanter, PhD, Perelman School of Medicine,
University of Pennsylvania, 1312-B Blockley Hall, 423 Guardian
Dr, Philadelphia, PA 19104; Twitter: @ProfGenKanter;
e-mail: gpkanter@pennmedicine.upenn.edu.

ASSOCIATED
CONTENT

Data Supplement

Author affiliations
and disclosures are
available with the
complete article at
ascopubs.org/
journal/op.

Accepted on June 15,
2022 and published at
ascopubs.org/journal/
op on July 13, 2022:
Full-length article
available online at
DOI https://doi.org/10.
1200/OP.22.00136

1

Downloaded from ascopubs.org by University of Pennsylvania on August 2, 2022 from 128.091.085.003
Copyright © 2022 American Society of Clinical Oncology. All rights reserved. 

http://ascopubs.org
mailto:gpkanter@pennmedicine.upenn.edu
https://ascopubs.org/doi/suppl/10.1200/OP.22.00136
http://ascopubs.org/journal/op
http://ascopubs.org/journal/op
http://ascopubs.org/journal/op
http://ascopubs.org/journal/op
http://ascopubs.org/doi/full/10.1200/OP.22.00136
http://ascopubs.org/doi/full/10.1200/OP.22.00136
http://crossmark.crossref.org/dialog/?doi=10.1200%2FOP.22.00136&domain=pdf&date_stamp=2022-07-13


BUSINESS OF ONCOLOGYoriginal
contributions

Trends in Medically Integrated Dispensing
Among Oncology Practices
Genevieve P. Kanter, PhD1,2,3,4; Ravi B. Parikh, MD2,3,5,6; Michael J. Fisch, MD7; David Debono, MD8; Justin Bekelman, MD2,3,6,9;

Yao Xu, MS1; Stephanie Schauder, PhD8; Gosia Sylwestrzak, MA8; John J. Barron, PharmD10; Rebecca Cobb, MS8;

Dima M. Qato, PharmD4,11; and Mireille Jacobson, PhD4,12

abstract

PURPOSE The integration of pharmacies with oncology practices—known as medically integrated dispensing or
in-office dispensing—could improve care coordination but may incentivize overprescribing or inappropriate
prescribing. Because little is known about this emerging phenomenon, we analyzed historical trends in
medically integrated dispensing.

METHODS Annual IQVIA data on oncologists were linked to 2010-2019 National Council for Prescription Drug
Programs pharmacy data; data on commercially insured patients diagnosed with any of six common cancer
types; and summary data on providers’ Medicare billing. We calculated the national prevalence of medically
integrated dispensing among community and hospital-based oncologists. We also analyzed the characteristics
of the oncologists and patients affected by this care model.

RESULTS Between 2010 and 2019, the percentage of oncologists in practices with medically integrated dis-
pensing increased from 12.8% to 32.1%. The share of community oncologists in dispensing practices increased
from 7.6% to 28.3%, whereas the share of hospital-based oncologists in dispensing practices increased from
18.3% to 33.4%. Rates of medically integrated dispensing varied considerably across states. Oncologists who
dispensed had higher patient volumes (P, .001) and a smaller share of Medicare beneficiaries (P, .001) than
physicians who did not dispense. Patients treated by dispensing oncologists had higher risk and comorbidity
scores (P , .001) and lived in areas with a higher % Black population (P , .001) than patients treated by
nondispensing oncologists.

CONCLUSION Medically integrated dispensing has increased significantly among oncology practices over the
past 10 years. The reach, clinical impact, and economic implications of medically integrated dispensing should
be evaluated on an ongoing basis.

JCO Oncol Pract 00. © 2022 by American Society of Clinical Oncology

INTRODUCTION

The integration of pharmacies into oncology
practices—a cancer care model known as medically
integrated dispensing—has the potential to signifi-
cantly enhance cancer care. A 2019 ASCO/NCODA
review found that medically integrated dispensing
could improve care coordination, reduce time from
diagnosis to treatment, support patient monitoring,
and reduce health care costs.1 Medically integrated
dispensing—whether through in-office dispensing
within the practice or dispensing through an on-site
pharmacy—could also lower barriers to medication
uptake and adherence; increase the adoption of new,
highly effective targeted oral therapies; and mitigate
existing distortions in the prescribing of IV therapies.

Integrated pharmacy services, however, might create
incentives for inappropriate prescribing or over-
prescribing of oral therapies if oncologists can finan-
cially profit from the drugs dispensed by these
pharmacies.2,3

Despite the potential of this new care model, very little
is known about its prevalence and reach. A
convenience-sample survey conducted in 2012 found
that more than half of the 40 surveyed oncologists
dispensed oral drugs daily from their offices.4 A 2017-
2018 Genentech5-sponsored survey of 205 oncology
practice managers reported that 48% of patients at
these practices had their first fill of oral therapy dis-
pensed in-office. Additional statistics from industry
sources point to widespread adoption of medically
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integrated dispensing,6,7 but there has been little system-
atic research into its scope and scale nationwide.

Given the considerable positive and negative stakes of
medically integrated dispensing, uptake of this new cancer
care model is an important question of immediate policy
relevance. Using a novel data set linking pharmacies to
oncologists and their practices, we analyzed national and
state trends in medically integrated dispensing among
community and hospital-based oncologists between 2010
and 2019. We also linked granular oncology practice data
to data on commercially insured patients diagnosed with
cancer and to Medicare summary data to analyze the
characteristics of the physicians and the commercially and
Medicare-insured patients affected by this care model.

METHODS

Data and Study Population

OneKey (previously SK&A) data on office-based oncologists
practicing in the United States between 2010 and 2019
were obtained from the commercial vendor IQVIA.8 OneKey
is an annually compiled file of office-based physicians
estimated to cover 74% of oncologists billing Medicare fee-
for-service and 90% of physicians across all specialties.8-10

OneKey includes physician names, specialties, practice
names, practice site addresses, daily patient volume,
medical group affiliations, and hospital and health system
affiliations. Because OneKey has been reported to un-
derstate practices’ hospital affiliations,11 we augmented
these data with information from web searches on prac-
tices’ hospital and health system (ownership) affiliations
and, for 2016 and 2018, publicly available vertical inte-
gration data from the Agency for Healthcare Research and
Quality Comparative Health System Performance Initiative
Compendium of US Health Systems.12 Physician sex and
year of medical school graduation were obtained from the
AMA Masterfile13 and linked to IQVIA data using physician
national provider identifier.

We distinguished between community oncologists—who
own their own practice and accrue revenue from any
pharmacies in which they have an ownership stake—and
office-based oncologists working in practices owned by
hospitals or health systems. Hospital-based oncologists
would typically not have a direct financial relationship to
outpatient pharmacies owned by their hospital or health
system. According to the Community Oncology Alliance, a
community oncology practice is defined as a private
physician owned business that is not part of a hospital or
academic or medical teaching institution. 14 Using this
definition, we identified community oncology practices as
follows. We first compiled a list of all office-based oncol-
ogists using OneKey data, identifying in each year physi-
cians who reported a specialty of medical oncology/
hematology, surgical oncology, or gynecologic oncology.
The list of sites at which these oncologists practiced

constituted our master list of office-based oncology prac-
tices. Oncology practices were classified as community
practices in a given year if they did not have a hospital or
health system affiliation that year, as determined by the
protocol described above (using OneKey data, web
searches, and the Agency for Healthcare Research and
Quality Compendium). The remaining practices, which had
a hospital or health system affiliation, were classified as
hospital-based practices. Oncologists who reported a
community oncology practice as one of their practice sites
and who did not report any hospital- or health-system–

affiliated site as a practice site were classified as community
oncologists that year. The remaining oncologists were
classified as hospital-based oncologists.

Annual data on pharmacies, captured in July of each year,
were purchased from the National Council for Prescription
Drug Programs (NCPDP).15 NCPDP is a nonprofit organi-
zation that establishes technical standards for the phar-
macy services industry and has historical registration
information on 83,000 pharmacies, including chain and
independent retail pharmacies, clinic pharmacies, and
nonpharmacy dispensing sites (eg, in-office sites). NCPDP
pharmacy data include pharmacy name, legal business
name, and pharmacy address.

To identify oncology practices with pharmacies, we used
fuzzy text matching followed by a manual review of
matches. Fuzzy text matching provided an initial match of
practices to pharmacies on the basis of common street
address, city, and state. Fuzzy matching, unlike exact
matching, allowed for small differences in, for example, the
street address such that the pair 250 South Main Street and
250 S Main Street—which would have been rejected under
exact matching—would receive a high match score under
fuzzy matching. The fuzzy match was implemented using
the Stata module matchit,16 which generated match scores
on the basis of text similarity for all pairs of practices and
pharmacies.

Wemanually reviewed all fuzzy address matches to confirm
match validity. Matches were confirmed if there was a
match between the pharmacy business name or legal
name and the practice name. We conducted additional
web searches to confirm thematch if the commonmatched
address was that of a medical office building leasing to
multiple unrelated tenants. Oncology practices with con-
firmed pharmacy matches were classified as medically
integrated dispensing practices. Practices that did not
match to a pharmacy after the manual review were clas-
sified as nonmedically integrated dispensing practices. We
repeated these steps for each year of data.

Characteristics of oncologists’ practices—number of
Medicare beneficiaries, census region location, and
urbanicity17—were obtained from Medicare Provider Uti-
lization and Payment Data: Physician and Other Supplier
public use files.18 Summary characteristics of Medicare
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patients treated by each oncologist, including mean CMS
Hierarchical Condition Category (HCC) risk score19 and
number of dual Medicare-Medicaid patients, were also
obtained from the Medicare provider summary public use
file.

Characteristics of commercially insured patients treated by
oncologists were obtained from the HealthCore Integrated
Research Environment. HealthCore Integrated Research
Environment is a repository of medical and claims data for
approximately 78 million members managed by 14 com-
mercial health plans covering a racially and ethnically di-
verse population across the United States. Because
medically integrated dispensing is most relevant for pa-
tients with cancers for which there are oral therapies
available, we focused on this subset of patients. In par-
ticular, our sample consisted of individuals newly diag-
nosed with early-stage breast cancer or advanced breast
cancer, colorectal cancer, lung cancer, melanoma, pros-
tate cancer, or renal cancer between January 1, 2010, and
December 31, 2019 (see the Data Supplement, online only,
for diagnostic codes used for sample inclusion).

Patients were attributed to a primary oncologist each year
on the basis of physician share of medical and pharmacy
claims. Because our focus was on oral therapy prescribing,
we attributed patients first using pharmacy claims and then
using medical claims. An oncologist who was the prescriber
of a plurality of a patient’s pharmacy claims for 42 common
oral anticancer therapies (see the Data Supplement for full
list) was considered that patient’s primary oncologist that
year. If a patient had no oral therapy claims, the rendering
oncologist associated with a plurality of a patient’s medical
claims for physician-administered anticancer therapies
(CPT codes 96400-96549; HCPCS codes J9000-J9600)
and Evaluation and Management visits20 was considered
that patient’s primary oncologist. If multiple oncologists
accounted for equal plural shares of pharmacy or medical
claims, one oncologist was selected at random to be the
primary oncologist.

Outcomes

In our graphical analysis of trends, the outcomes of interest
were the share of all oncology practices with medically in-
tegrated dispensing, the share of community oncologists in
practices with medically integrated dispensing, and the
share of hospital-based oncologists in practices with med-
ically integrated dispensing. In our analysis of physicians,
characteristics of interest included sex, years since medical
school graduation, oncology subspecialty, census region,
urbanicity of practice location, daily practice volume, and
number of Medicare beneficiaries. As a proxy measure for
the share ofMedicare beneficiaries in an oncologist’s patient
panel, we calculated the number of Medicare beneficiaries
per 100 monthly site visitors (ie, we divided the number of
Medicare beneficiaries by practice volume, scaled to a
monthly level, and multiplied the ratio by 100).

In our analysis of characteristics of commercially insured
patients, attributes of interest included cancer diagnosis/
site, sex, age, Charlson comorbidity score,21,22 and—at the
ZIP code level—% Black, urbanicity, and median house-
hold income. In our analysis of characteristics of Medicare
insured patients, oncologist-level attributes included mean
HCC risk scores19 and % Medicare-Medicaid dual eligible.

Statistical Analysis

To test for a time trend in the prevalence of medically in-
tegrated dispensing, we estimated a regression model of
annual prevalence on a constant and a linear time trend. In
comparisons of physician and patient characteristics, we
used x2 tests of independence to analyze differences in
characteristics by medically integrated dispensing status.

RESULTS

Between 2010 and 2019, the national prevalence of
medically integrated dispensing among oncologists in-
creased by 19.3 percentage points, from 12.8% to 32.1%
(Fig 1A). This increase was statistically significant (b 5 2.2
percentage points per year, P , .001).

During this period, prevalence of medically integrated
dispensing among community oncology practices in-
creased by 20.6 percentage points, from 7.6% to 28.3%
(Fig 1B). Prevalence among hospital-based practices in-
creased from 18.3% to 33.4%.

There was substantial geographic variation in the preva-
lence of medically integrated dispensing. State prevalence
in 2019 ranged from 6% to 68% (Fig 2A). Among com-
munity oncologists, prevalence ranged from 0% to 100%
(Fig 2B). Among hospital-based oncologists, prevalence
ranged from 0% to 73% (Fig 2C).

Rates of uptake of the dispensing model also varied con-
siderably across states. Among community practices, 10
states plus DC showed zero prevalence and zero growth
between 2010 and 2019 (Data Supplement). At the other
extreme, 19 states showed $ 30% annual growth during
this period. Populous states with the most rapid uptake
included, among community practices, Illinois, Virginia,
and Washington, and among hospital-based practices,
Ohio, Pennsylvania, and Florida (Data Supplement).

Both community and hospital-based oncologists in prac-
tices with medically integrated dispensing tended to be
high-volume practices (P , .001; Table 1). The share of
Medicare beneficiaries in a physician’s patient panel
(approximated by the number of Medicare beneficiaries per
100 monthly site visitors) was smaller for dispensing on-
cologists than nondispensing oncologists (P , .001).

Patients who saw dispensing oncologists were clinically and
socially more vulnerable than those who saw non-
dispensing oncologists (Table 2). This was evidenced by a
greater share of Medicare insured patients with higher HCC
risk scores (P , .001) and a greater share of commercially
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insured patients with a higher Charlson comorbidity index
(P, .001 for hospital-based oncologists). A higher share of
commercially insured patients who saw dispensing on-
cologists lived in areas with greater % Black population
(P , .001).

DISCUSSION

Between 2010 and 2019, there was significant expansion
of medically integrated dispensing as a care and business
model in oncology. The share of oncologists in dispensing
practices increased by 151%, from 12.8% to 32.1%.
Among community oncologists—who account for 26% of
oncologists but are estimated to treat 55% of patients with
cancer14—dispensing rose 272%, from 7.6% to 28.3%.
Among hospital-based practices, dispensing rose 82%,
from 18.3% to 33.4%. Although these estimates of prev-
alence and uptake are more modest than previously re-
ported in trade publications and convenience-sample
surveys,4-7 they nevertheless show that medically inte-
grated dispensing is reaching a substantial and growing
number of Americans.

The patients treated by oncologists in dispensing practices
were different from those treated by oncologists in non-
dispensing practices. Patients treated by dispensing on-
cologists were on average more clinically complex and
more likely to live in areas with greater % Black population.
If there are significant differences in the quality of care
between dispensing and nondispensing practices, these
differences could exacerbate—or be used to mitigate—
inequities in access to high-quality cancer care. These
disparities will be a critical trend to monitor and an im-
portant topic for future research.

There was also substantial heterogeneity across states in
the prevalence and uptake of medically integrated dis-
pensing. In 2019, there were nine states with$ 50% share
of oncologists in dispensing practices, and between 2010
and 2019, 19 states experienced$ 30% annual increases
in the share of community oncologists with dispensing
capabilities. By contrast, the share of dispensing com-
munity oncologists in 10 other states plus DC stayed flat at
0%. These variations and their causes warrant further
investigation.

Differences across states are likely the result of a complex
combination of factors. State laws banning prescriber
ownership of pharmacies or limiting the size of their stake in
pharmacies likely play an important role in curbing the
growth of dispensing among community practices. During
the study period, Massachusetts, Montana, and New
Hampshire, for example, prohibited prescriber ownership
of pharmacies23-25 and also showed zero prevalence of
medically integrated dispensing in community practices.
Some states have laws prohibiting prescribers from dis-
pensing drugs at their practices but do not prohibit pre-
scriber ownership of pharmacies.

Another factor is state variation in the penetration of on-
cology networks such as Integrated Oncology Network26

and US Oncology.27 These networks piggyback on existing
relationships with oncology practices. Developed by drug
wholesalers such as AmerisourceBergen, McKesson, and
Cardinal, these networks have historically served as
linchpin distributors of infused anticancer drugs to prac-
tices participating in their networks. With the increasing
importance of oral oncology drugs, these networks are
facilitating the adoption of in-office dispensing systems and
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point-of-care pharmacies by providing administrative and
contracting support.28,29

A final important factor is the integration of previously in-
dependent oncology practices into hospitals and health
systems. This trend, known as vertical integration, has
become an important market force in oncology over the
past 10 years,30 and rates of oncology practice acquisitions
have varied widely across states.31-33 Acquisitions reduce
the number of community oncology practices, replacing

them with hospital-based practices. These hospital-based
practices are more likely to offer on-site pharmacies be-
cause of existing infrastructure and access to financial
support from the parent hospital or health system, as well as
the powerful incentives offered by 340B participation. The
community oncology practices that remain are driven to
consolidate to stay financially viable. These larger inde-
pendent practices are more likely to adopt medically in-
tegrated dispensing because of higher patient volumes and
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FIG 2. Share of oncologists in practices with medically integrated dispensing by state, 2019: (A) share of oncologists in practices with medically
integrated dispensing, (B) share of community oncologists in practices with medically integrated dispensing, and (C) share of hospital-based
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JCO Oncology Practice 5

Trends in Medically Integrated Dispensing in Oncology

Downloaded from ascopubs.org by University of Pennsylvania on August 2, 2022 from 128.091.085.003
Copyright © 2022 American Society of Clinical Oncology. All rights reserved. 



higher expected returns from a pharmacy. They are also
better able to afford the fixed costs associated with phar-
macy setup. Vertical integration thus drives pharmacy in-
tegration of both hospital-based and community oncology
practices.

Previous research on various forms of vertical integration
has identified some negative consequences of integration.
Physician-hospital integration has been found to drive up
hospital prices and, in some cases, drive down quality of
care.34,35 Research on the integration of physician practices
with ancillary services such as imaging and laboratories
finds that physicians order more imaging studies and
laboratory tests after integration.36-39 There is, therefore,
good reason to be concerned that the integration of on-
cology practices with pharmacies could lead to distortions
in prescribing. Integration could spur overprescribing since
each additional prescription contributes to more overall
revenue. It could also lead to inappropriate prescribing if
there are greater profit margins from oral products relative
to IV substitutes that may be more clinically appropriate.
There is already some evidence that oncologists change
their prescribing in response to changes in reimbursements
for infused anticancer therapies.40 Prescribing distortions
created by medically integrated dispensing will be partic-
ularly heightened in community practices, where pharmacy
revenues accrue directly to prescribers.

At the same time, there may be some benefits from
physician-pharmacy integration if the integration is truly
clinical and not simply financial. A shared medical record

can facilitate communication between clinicians and
pharmacy services, and improve patient monitoring. This
care coordination could boost responsiveness to patient
needs and disease progression, and avert drug toxicity. It
could reduce the time from diagnosis to treatment and
lower barriers to medication uptake and adherence, im-
proving clinical outcomes.

Moreover, by increasing the incentive to prescribe oral
therapies, medically integrated dispensing could offset
existing distortions in the prescribing of IV administered
anticancer therapies. The cost plus reimbursement system
for IV therapies—typically the drug’s average sales price
plus 6%—heavily favors the prescribing of these therapies
over oral therapies, and virtually all oncology practices
provide and bill for IV medications that they administer in-
office. The countervailing incentive provided by an inte-
grated pharmacy could reduce distortions in IV prescribing
and facilitate adoption of highly effective targeted oral
therapies.

This analysis has several limitations. First, we may not have
identified all practices affiliated with hospitals or health
systems, erroneously classifying some as community
practices. This would bias our statistical tests toward finding
no difference between community and hospital-based
practices. Second, we may not have identified all prac-
tices with dispensing capabilities if the listed pharmacy
address was not close to the practice address. This would
underestimate the prevalence of medically integrated
dispensing. Finally, our commercially insured patient
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TABLE 1. Physician Characteristics by MID Status of Physicians, 2019

Characteristic Total

Community Oncologists

P a

Hospital-Based Oncologists

P bNon-MID, No. (%) MID, No. (%) Non-MID, No. (%) MID, No. (%)

Physicians 15,034 2,747 1,092 7,457 3,738

Sex, No. (%) .330 .307

Female 4,945 (33) 757 (28) 284 (26) 2,574 (35) 1,330 (36)

Male 10,089 (67) 1,990 (72) 808 (74) 4,883 (65) 2,408 (64)

Years since medical school graduation,c No. (%) , .001 .001

# 10 1,040 (7) 86 (3) 33 (3) 570 (7) 351 (9)

11-24 5,427 (35) 849 (30) 402 (36) 2,770 (36) 1,406 (36)

25-39 4,119 (26) 899 (32) 377 (34) 1,963 (25) 880 (23)

$ 40 4,982 (32) 982 (35) 298 (27) 2,455 (32) 1,247 (32)

Subspecialty,d No. (%) , .001 .380

Medical oncology 10,724 (79) 2,059 (81) 870 (86) 5,182 (77) 2,613 (78)

Surgical oncology 1,018 (7) 155 (6) 18 (2) 548 (8) 297 (9)

Gynecologic oncology 798 (6) 142 (6) 31 (3) 418 (6) 207 (6)

Other 1,084 (8) 192 (7) 88 (9) 560 (8) 254 (8)

Urbanicity,e No. (%) .053 , .001

Metropolitan 12,855 (94) 2,421 (95) 970 (96) 6,249 (93) 3,215 (96)

Micropolitan (suburban) 657 (5) 108 (4) 36 (4) 386 (6) 127 (4)

Rural 105 (1) 18 (1) 1 (0) 66 (1) 20 (1)

Census region,f No. (%) , .001 , .001

Midwest 3,251 (21) 367 (13) 248 (23) 1,781 (23) 855 (22)

Northeast 3,665 (24) 474 (17) 136 (12) 2,098 (27) 957 (25)

South 5,430 (35) 1,352 (48) 416 (38) 2,345 (30) 1,317 (34)

West 3,155 (20) 606 (22) 302 (27) 1,508 (20) 739 (19)

Site daily patient volume,g No. (%) , .001 , .001

# 30 3,408 (24) 808 (31) 116 (11) 1,749 (25) 735 (20)

31-90 5,538 (38) 1,088 (41) 382 (35) 2,667 (38) 1,401 (39)

. 90 5,452 (38) 737 (28) 581 (54) 2,677 (38) 1,457 (41)

No. of Medicare beneficiaries,h % , .001 .116

# 100 2,107 (15) 216 (8) 47 (5) 1,205 (18) 639 (19)

101-300 5,574 (41) 710 (28) 214 (21) 3,104 (46) 1,546 (46)

301-600 3,958 (29) 855 (34) 330 (33) 1,884 (28) 889 (26)

601-900 1,316 (10) 465 (18) 239 (24) 386 (6) 226 (7)

. 900 679 (5) 302 (12) 177 (17) 129 (2) 71 (2)

No. of Medicare beneficiaries per 100 monthly site visitors,i % , .001 , .001

# 10 3,431 (27) 243 (10) 138 (14) 1,965 (32) 1,085 (34)

11-25 3,716 (29) 573 (24) 325 (33) 1,821 (29) 997 (32)

26-40 2,192 (17) 498 (21) 199 (20) 969 (16) 526 (17)

41-55 1,241 (10) 351 (15) 119 (12) 547 (9) 224 (7)

. 55 2,108 (17) 727 (30) 199 (20) 875 (14) 307 (10)

Abbreviation: MID, medically integrated dispensing.
aP value from x2 test of independence comparing distributions of physicians in MID community practices to distributions of physicians in non-MID

community practices.
bP value from x2 test of independence comparing distributions of physicians in MID hospital-based practices to distributions of physicians in non-MID

hospital-based practices.
cN 5 15,568.
dN 5 13,634.
eN 5 13,617.
fN 5 15,501.
gN 5 14,398.
hN 5 13,634.
iN 5 12,688.
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TABLE 2. Patient Characteristics by MID Status of Physicians, 2019

Characteristic Total

Community Oncologists

P a

Hospital-Based
Oncologists

P bNon-MID MID Non-MID MID

Commercially insured population 18,354 3,540 1,947 8,677 4,190

Cancer diagnosis, No. (%) .060 .007

Early-stage breast cancer 8,834 (48) 1,843 (52) 974 (50) 4,115 (47) 1,902 (45)

Advanced colorectal cancer 1,901 (11) 378 (11) 214 (11) 897 (10) 412 (10)

Advanced melanoma 614 (3) 71 (2) 59 (3) 299 (4) 185 (4)

Advanced lung cancer 1,846 (10) 353 (10) 181 (9) 845 (10) 467 (11)

Advanced prostate cancer 617 (3) 105 (3) 78 (4) 292 (3) 142 (3)

Advanced renal cancer 409 (2) 66 (2) 43 (2) 213 (3) 87 (2)

Advanced breast cancer 4,133 (23) 724 (20) 398 (20) 2,016 (23) 995 (24)

Sex, No. (%) .149 .954

Female 15,017 (82) 2,920 (82) 1,589 (82) 7,085 (82) 3,423 (82)

Male 3,337 (18) 620 (18) 358 (18) 1,592 (18) 767 (18)

Age, years, No. (%) .043 .034

18-24 32 (0) 2 (0) 6 (0) 10 (0) 14 (0)

25-39 1,316 (7) 237 (7) 113 (6) 645 (8) 321 (8)

40-54 7,790 (42) 1,483 (42) 849 (44) 3,659 (42) 1,799 (43)

55-64 9,216 (50) 1,818 (51) 979 (50) 4,363 (50) 2,056 (49)

Charlson comorbidity index, No. (%) .808 .012

0-2 6,802 (37) 1,379 (39) 741 (38) 3,207 (37) 1,475 (35)

3-8 7,538 (41) 1,435 (41) 801 (41) 3,589 (41) 1,713 (41)

$ 9 4,014 (22) 726 (20) 405 (21) 1,881 (22) 1,002 (24)

Percent Black (ZIP code level),c No. (%) , .001 .009

, 1.0 3,233 (19) 521 (16) 278 (15) 1,701 (21) 833 (19)

1.0-4.9 5,991 (34) 1,105 (33) 509 (28) 2,984 (36) 1,393 (35)

5.0-14.9 4,442 (26) 1,004 (30) 559 (30) 1,887 (23) 992 (25)

15.0-29.9 1,946 (11) 401 (12) 269 (14) 851 (10) 425 (11)

$ 30.0 1,801 (10) 325 (10) 236 (13) 822 (10) 418 (10)

Urbanicity (ZIP code level),d No. (%) .433 .390

Metropolitan 14,256 (82) 2,824 (84) 1,550 (84) 6,652 (81) 3,230 (82)

Micropolitan (suburban) 1,683 (10) 299 (9) 158 (8) 849 (10) 377 (9)

Rural 1,482 (8) 233 (7) 146 (8) 747 (9) 356 (9)

Median household income (ZIP code level),e No. (%) .071 .222

, $40,000 1,563 (9) 270 (8) 161 (8) 738 (9) 394 (10)

$40,000-59,999 5,797 (33) 1,121 (34) 654 (34) 2,715 (33) 1,307 (33)

$60,000-79,999 4,617 (27) 917 (27) 518 (28) 2,136 (26) 1,046 (26)

$80,000-99,999 2,692 (15) 538 (16) 287 (16) 1,284 (16) 583 (15)

$ $100,000 2,711 (16) 505 (15) 228 (14) 1,360 (16) 618 (16)

Medicare insured population (No. of physicians) 13,633 2,548 1,007 6,707 3,371

Hierarchical condition category risk score, No. (%) , .001 , .001

, 1.50 1,335 (10) 267 (10) 44 (4) 697 (10) 327 (10)

1.50-1.99 4,602 (34) 960 (38) 396 (39) 2,256 (34) 989 (29)

2.00-2.49 5,066 (37) 1,023 (40) 465 (46) 2,386 (36) 1,192 (35)

(continued on following page)
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sample included only those diagnosed with the six cancer
types most likely to be treated with oral therapies. For the
Medicare patient population, we only had oncologist-level
aggregate data for patients with any cancer diagnosis.
Thus, the two patient populations are not directly
comparable.

In conclusion, the prevalence of medically integrated dis-
pensing among oncology practices has increased signifi-
cantly over the past 10 years. This emerging practice model
has the potential to improve care coordination, enhance

patient monitoring, prevent toxicity, and reinforce medi-
cation uptake and adherence. Ideally, medically integrated
dispensing would also accelerate the appropriate use of
novel oral anticancer agents and counteract existing dis-
tortions in IV treatment. However, this model might also
result in overprescribing and inappropriate prescribing of
oral therapies. Given the increasing adoption of medically
integrated dispensing in both community and hospital
settings, the full implications of this new care model will be
important to monitor and evaluate on an ongoing basis.
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TABLE 2. Patient Characteristics by MID Status of Physicians, 2019 (continued)

Characteristic Total

Community Oncologists

P a

Hospital-Based
Oncologists

P bNon-MID MID Non-MID MID

$ 2.50 2,631 (19) 298 (12) 102 (10) 1,368 (20) 863 (26)

Mean percent dual eligible,f No. (%) .030 , .001

, 5.0 359 (3) 102 (4) 40 (4) 124 (2) 93 (3)

5.0-14.9 5,136 (42) 1,148 (48) 510 (53) 2,309 (39) 1,169 (40)

15.0-29.9 4,763 (39) 718 (30) 285 (29) 2,508 (42) 1,252 (43)

$ 30.0 1,895 (16) 401 (17) 127 (13) 972 (16) 395 (14)

Abbreviation: MID, medically integrated dispensing.
aP value from x2 test of independence comparing distributions of patients treated by physicians in MID community practices to distributions of patients

treated by physicians in non-MID community practices.
bP value from x2 test of independence comparing distributions of patients treated by physicians in MID hospital-based practices to distributions of patients

treated by physicians in non-MID hospital-based practices.
cN 5 17,413.
dN 5 17,421.
eN 5 17,380.
fN 5 12,153.
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