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Enhancement of Identifying Cancer
Specialists through the Linkage of
Medicare Claims to Additional Sources
of Physician Specialty
Lori A. Pollack, Walter Adamache, Christie R. Eheman,
A. Blythe Ryerson, and Lisa C. Richardson

Objective. To examine the number of cancer specialists identified in three national
datasets, the effect of combining these datasets, and the use of refinement rules to classify
physicians as cancer specialists.
Data Sources. 1992–2003 linked Surveillance, Epidemiology, and End Results
(SEER)-Medicare data and a cancer-free comparison population of Medicare benefi-
ciaries, Unique Physician Identification Number (UPIN) Registry, and the American
Medical Association (AMA) Masterfile.
Study Design. We compared differences in counts of cancer specialists identified in
Medicare claims only with the number obtained by combining data sources and after
using rules to refine specialty identification.
Data Extraction. We analyzed physician specialty variables provided on Medicare
claims, along with the specialties obtained by linkage of unencrypted UPINs on
Medicare claims to the UPIN Registry, the AMA Masterfile, and all sources combined.
Principle Findings. Medicare claims identified the fewest number of cancer special-
ists (n 5 11,721) compared with 19,753 who were identified when we combined all three
datasets. The percentage increase identified by combining datasets varied by subspe-
cialty (187 percent for surgical oncologists to 50 percent for radiation oncologists). Rules
created to refine identification most affected the count of radiation oncologists.
Conclusions. Researchers should consider taking the additional effort and cost to
refine classification by using additional data sources based on their study objectives.
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An understanding of variations in the delivery and outcomes of clinical care
by physician specialty can be used to target education and interventions to the
most relevant professional societies and training programs. The assessment of
these variations, however, depends on the quality of the data used to measure
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physician specialty. The Surveillance, Epidemiology, and End Results
(SEER)-Medicare dataset, which consists of cancer registry data linked to
Medicare enrollment and claims files, contains physician specialty on the
claims and is commonly used by health services researchers to examine spe-
cialty-related variations in care of people with cancer (Earle et al. 2002, 2006;
Keating et al. 2003; National Cancer Institute 2007). Information about phy-
sician specialty available on Medicare claims can be supplemented by linking
to sources such as the Unique Physician Identification Number (UPIN)
Registry or the American Medical Association (AMA) Physician Masterfile
(AMA 2004; NHIC 2006).

Baldwin et al. (2002) reviewed the availability and quality of data on
physician characteristics in Medicare claims and found that while these data
are useful, investigators must understand the limitations of data on physician
specialty so that they might decide the best approach to a particular research
question and how these limitations may affect findings. For example, Rose-
nblatt and colleagues found that the AMA Masterfile identified 97 hematol-
ogist/oncologists in Washington state in addition to the 58 hematologist/
oncologists found in that state’s Medicare claims, a 167 percent increase
(Rosenblatt et al. 1998; Baldwin et al. 2002). Thus, researchers investigating
the role of hematologist/oncologists potentially would underestimate the
number of physicians with this specialty if using Medicare claims alone.

The extent to which there is agreement on cancer-specific physician
specialty variables between Medicare claims, the UPIN Registry, and the
AMA Masterfile for the entire SEER-Medicare dataset is unknown. Given
the additional time and financial investment that is required to obtain and link
the UPIN Registry and/or the AMA Masterfile to SEER-Medicare data, we
believe a more complete understanding of the agreement on cancer-specific
physician specialty between these data sources would be useful. Such infor-
mation could be used by future investigators to determine whether seeking
additional data on specialty will enhance the quality of their cancer-related
research. The purpose of this paper is to compare the agreement and iden-
tification of physicians by cancer specialty between SEER-Medicare claims,
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the UPIN Registry, and the AMA Masterfile. We also demonstrate an
approach to refine the determination of physicians as cancer specialists
when using all three data sources, and we provide an overview of Medicare
claims-based information on physician specialty, including the process of
obtaining the data.

METHODS

This study was conducted in the context of a larger study to identify how many
long-term cancer survivors continue to receive care from cancer specialists
more than 5 years after their cancer diagnosis. To evaluate the completeness of
available data on cancer specialty, we compared the information on physician
specialty contained in three data sources: (1) the Medicare claims obtained
with the linked SEER-Medicare data, (2) the UPIN Registry, and (3) the AMA
Masterfile.

Data Sources

Medicare Claims. We obtained the Medicare carrier (Physician Part B) and
hospital outpatient claims for 1992–2003 for both cancer survivors and a
comparison population of Medicare beneficiaries without cancer who were
residing in SEER areas. The carrier claims contain a variable indicating the
specialty of the performing physician. To obtain a Medicare billing (profiling)
number, physicians must report their specialty to carriers and are requested to
notify carriers of any subsequent changes in their specialty. The specialty
code on Medicare carrier claims originates during claims processing when
the carrier matches the performing physician’s Medicare billing number to
the corresponding record (practice setting) in its provider file. This practice
setting record is the source of both the UPIN and the physician specialty
available to researchers on Medicare claims. Hospital outpatient claims
identify attending, operating, and other physicians but, unlike the carrier
claims, do not contain a specialty variable. To protect confidentiality, SEER-
Medicare carrier claims contain encrypted performing and referring
physician UPINs. We requested and received approval from 10 individual
SEER sites to use the unencrypted UPINs so that we could link the Medicare
claims to both the UPIN Registry and the AMA Masterfile.
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UPIN Registry. The UPIN is an identifier assigned to qualifying non-
institutional Medicare providers. Physicians self-designate their medical
specialty or specialties when enrolling with a Medicare carrier (NHIC 2006);
they are required to indicate their primary specialty but do not have to
indicate their secondary specialty, if any. Because specialties can vary by
practice setting for individual providers, a single physician could theoretically
have different primary or secondary specialty codes for each practice setting.
We used the full UPIN Registry instead of the public-use version; the full
UPIN Registry includes practice settings on physicians no longer practicing
medicine as well as active physicians.

AMA Masterfile. The AMA Masterfile contains current and historical data on
all physicians, regardless of membership in the AMA. A record for each
physician is established upon entry to an accredited medical school or
graduate medical education program in the United States or upon state
licensure. The AMA Masterfile includes each physician’s primary and
secondary specialties, which are obtained from surveying the physicians
directly or, in the event of nonresponse, from sources such as surveys of
residency/fellowship programs (AMA 2004).

For each distinct UPIN found in the Medicare carrier and hospital
outpatient claims, we created a record in our physician-level analytic file.
Both UPIN Registry and AMA Masterfile data were added to each record,
regardless of concordance.

Study Population

We identified 586,327 performing and referring physicians in the 1992–2003
SEER-Medicare claims for two groups: (1) men and women diagnosed with
colorectal or bladder cancer, men diagnosed with prostate cancer, and women
diagnosed with uterine or breast cancer during years 1992–1997, and (2) the
‘‘noncancer’’ SEER-Medicare comparison population. Cancer specialists
were defined as physicians practicing gynecologic oncology, hematology, he-
matology/oncology, medical oncology, musculoskeletal oncology, radiation
oncology, or surgical oncology. The three specialties of hematology, medical
oncology, and hematology/oncology were grouped for analysis because the
training programs are similar and most board-certified hematologists are also
board certified in medical oncology. The Medicare claims identified 11,721
cancer specialists. The reasons that the numbers of cancer specialists and
physicians generally were high include: (1) 12 years of claims were used, and
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(2) if a Medicare beneficiary moved out of a SEER-coverage area, the
Medicare claims captured additional physicians that provided care in the
new location.

Refinement Rules for Discordant Identification of Specialties

Because the specialties of individual physicians were not always identified
consistently in the different databases, we developed a set of rules to identify
potentially misclassified cancer specialists. If a physician was identified as a
cancer specialist in the AMA Masterfile or in both the Medicare claims and
UPIN Registry, he or she was considered a cancer specialist. If the identified
specialties were discordant, the specialty classification in the AMA Masterfile
took precedence over Medicare claims and the UPIN Registry because the
AMA does more active confirmation of specialty identification. If the cancer
specialty was identified in only the Medicare claims or the UPIN Registry but
not in AMA Masterfile, the physician was considered misclassified because of
the discordance between the available sources.

We sought to further restrict the identified cancer specialists to physi-
cians who most likely made clinical decisions regarding patient care.
We decided that cancer physicians who were also identified as specializing
in pathology, blood banking/transfusion, dermatology, or anesthesiology
likely had a supportive rather than a clinical role in the oncology care of
patients with the study cancers and did not consider these physicians to be
cancer specialists. We found that many radiation oncologists were also
classified as diagnostic radiologists or specialists in nuclear medicine; we be-
lieved these physicians may have been misclassified as radiation oncologists
because of the similarity in their specialty’s name. Accordingly, we considered
only physicians having Medicare claims with a radiation therapy Current
Procedural Terminology code (CPT 77000-77799) to be practicing radiation
oncology. In addition, we found that the specialty of radiation oncology often
occurred along with emergency medicine; these physicians were believed to
be misclassified radiologists and were also considered to be potentially
misclassified as cancer specialists if no radiation therapy codes were found.

Analysis

Data from the three sources were combined into a single physician-level data
file for each physician identified in Medicare claims. For each data source,
counts of physicians who provided services or referred patients for services
were obtained by cancer specialty. All analyses were conducted using SAS 9.1
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(SAS Institute, Inc., Cary, NC). The percentage increase in the number of
physicians identified when using all data sources combined, compared with
use of Medicare claims alone, was calculated.

RESULTS

Our experience with the three data sources for physician specialty information
in terms of effort to obtain the data, the time from request to receipt, the cost of
purchasing the data, and the experience needed by the researchers to use it is
summarized in Table 1. We obtained SEER-Medicare claims through the
standard procedure of submitting a protocol to the National Cancer Institute
(NCI), which took 7 weeks for approval. Obtaining UPIN Registry data for
this study took longer because we needed to request permission from each of
10 SEER sites to receive unencrypted UPINs (the time to receive approval
from each site ranged from 3 to 48 days) before the data request could be
processed. The cost of purchasing the UPIN Registry was negligible, but the
use of the UPIN Registry required experience to (1) ensure that retired and
deceased physicians would be included in the file because study claims went as
far back as 1992 and could have been from currently nonactive physicians,
and (2) perform the linkage of the UPIN Registry data to Medicare claims.
The AMA Physician Masterfile was easy to use given its specific focus and
variables, but the effort to obtain the AMA data at the time of our request was
hindered by an ongoing internal review of the AMA’s policies and procedures
for data release (which may have now been resolved). The cost for AMA data
was significantly higher than that for the Medicare claims or UPIN Registry.

The counts of physicians identified in each of the data sources, individ-
ually and after the data sources were combined, are shown in Table 2. Med-
icare claims alone identified 11,721 cancer specialists. The UPIN Registry
identified more surgical oncologists, radiation oncologists, and gynecologic
oncologists than the Medicare claims or AMA data, and AMA data identified
more hematologist/oncologists than the Medicare claims or UPIN Registry.
Both the UPIN Registry and AMA Masterfile contributed to capturing more
cancer specialists than use of only Medicare claims. Combining the UPIN
Registry to Medicare data, we identified 4,236 more cancer specialists (an
increase of 36.1 percent). The increase in cancer specialists identified when
combining AMA Masterfile data to Medicare claims was 6,454 (55.1 percent).
By combining all three data sources, even a greater number was identified:
19,753 unique cancer specialists, a 68.5 percent increase in number of use of
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claims alone. Using the combined data, we identified 13,151 hematologist/
oncologists, 1,450 surgical oncologists, 4,827 radiation oncologists, and 1,047
gynecologic oncologists. Musculoskeletal oncologists were identified only in
the AMA Masterfile.

Table 3 shows a detailed account, overall and by specialty, of the cancer
physicians identified when all data sources were combined, and how many
were found in one, two, or all three data sources. The counts reflect the spe-
cialties as reported before our refinement of discordant specialty identifica-
tion. Of the 19,753 cancer specialists of any type identified by combining data
sources, only 9,673 (line a) appeared in all three of the sources. Medicare
claims alone identified 640 (line b) cancer specialists that were not found in
any other data source. The UPIN Registry alone identified 1,578 (line d) and
the AMA Masterfile alone identified 3,796 (line f ) cancer specialists. Other
lines show contributions of two sources when one source does not identify
physicians as cancer specialists. Line c, for instance, shows that 1,167 special-
ists were identified in both the claims and UPIN Registry but not the AMA
Masterfile. The relatively low counts for surgical oncology and gynecologic
oncology, identified in all three sources (line a), indicates how important it can
be to use all three data sources.

Table 3: Number of Cancer Specialists Identified by Individual and
Combined Data Sources by Specialty Type

All Cancer
Specialists

Hematology/
Oncology n

Surgical
Oncology

Radiation
Oncology

Gynecologic
Oncology

Total number identified by
combining datasets

19,753 13,151 1,450 4,827 1,047

Contribution from each data
source(s)
Medicare
Claimsw

UPIN
Registry

AMA
Masterfile

a Yes Yes Yes 9,673 6,629 139 2,536 201
b Yes No No 640 423 60 237 28
c Yes Yes No 1,167 510 300 394 186
d No Yes No 1,578 937 401 356 183
e No Yes Yes 2,658 1,789 96 608 129
f No No Yes 3,796 2,699 447 645 303
g Yes No Yes 241 164 7 51 17

nHematology/oncology refers to the following medical specialties: hematology, hematology–
oncology, or medical oncology.
wFor reference in results text describing Table 3.

UPIN, Unique Physician Identifier Number; AMA, American Medical Association.
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The counts presented in Table 4 demonstrate the effect of applying rules
to reduce potential misclassification of specialty. Among the 19,753 cancer
specialists identified by combining the three data sets, 82.1 percent were still
included after applying our refinement rules. The specialty most affected by
our rules was radiation oncology, where 53.5 percent of the identified phy-
sicians were confirmed by concordance with Medicare claims or UPIN Reg-
istry data, and radiation therapy claims; the rest were suspected to be
misclassified radiologists or radiologic subspecialists. The effect of applying
our rules on the combined hematology–oncology and the gynecologic onco-
logy categories was smaller (91.5 and 84.8 percent were confirmed, respec-
tively.) Compared with the UPIN Registry, a larger percentage of physicians
identified in Medicare claims were confirmed by our refinement rules as can-
cer specialists, overall and by subspecialty.

DISCUSSION

The linkage of Medicare claims to additional data sources identified almost 70
percent more cancer physicians than were identified in the Medicare claims
alone. The greatest increases were observed for gynecologic oncologists and
surgical oncologists, whose numbers more than doubled when combined data
was used. These results show that researchers who conduct studies focused on
cancer specialty and the delivery of care by specialty should be aware that the
use of Medicare claims data alone may lead to an underestimate of the number
of cancer specialists and a misinterpretation of their role. Supplemental data
sources, like the UPIN Registry and AMA data, can be used to identify more
cancer specialists, but the addition of these sources will add time and cost to
the study.

We should note that the increased numbers and relative percentages of
identified cancer specialists presented in this study are based on counts of
specialists within each data set and are not given within the context of a
research study. In truth, the magnitude of the gain in identified specialists will
differ based on the research design and objectives. This study was conducted
as preliminary work in our study on long-term cancer survivors receiving care
from cancer specialists. Using the same data, we calculated the percentage
increase in the number of long-term cancer survivors identified as receiving
care from a cancer specialist using the combined data sources versus Medicare
claims alone. We found that using combined data, 18.1 percent (range of
10.8–37.4 percent depending on cancer type) more long-term survivors were

Enhancement of Identifying Cancer Specialists 571



T
ab

le
4:

D
if

fe
re

n
ce

s
in

th
e

N
um

b
er

of
P

h
ys

ic
ia

n
s

Id
en

ti
fie

d
as

C
an

ce
r

Sp
ec

ia
lis

ts
af

te
r

A
p

p
ly

in
g

R
ul

es
n

to
L

im
it

M
is

cl
as

si
fic

at
io

n

Sp
ec

ia
lty

M
ed

ic
ar

e
C

la
im

s
U

P
IN

R
eg

is
tr

y
A

M
A

M
as

te
rfi

le
A

ll
So

ur
ce

s

O
ri

gi
na

l
C

ou
nt

C
on

fir
m

ed
C

ou
nt

(%
)

O
ri

gi
na

l
C

ou
nt

C
on

fir
m

ed
C

ou
nt

(%
)

O
ri

gi
na

l
C

ou
nt

C
on

fir
m

ed
C

ou
nt

(%
)

O
ri

gi
na

l
C

ou
nt

C
on

fir
m

ed
C

ou
nt

(%
)

A
n

y
ca

n
ce

r
sp

ec
ia

lty
11

,7
21

10
,1

62
(8

6.
7%

)
15

,0
76

12
,6

04
(8

3.
6%

)
16

,3
68

14
,7

44
(9

0.
1%

)
19

,7
53

16
,2

09
(8

2.
1%

)
H

em
at

ol
og

y/
on

co
lo

gy
w

7,
72

6
7,

29
1

(9
4.

4%
)

9,
86

5
9,

22
6

(9
3.

5%
)

11
,2

81
11

,2
18

(9
9.

4%
)

13
,1

51
12

,0
34

(9
1.

5%
)

Su
rg

ic
al

on
co

lo
gy

50
6

44
6

(8
8.

1%
)

93
6

58
7

(6
2.

7%
)

68
9

68
8

(9
9.

9%
)

1,
45

0
1,

04
0

(7
1.

7%
)

R
ad

ia
ti

on
on

co
lo

gy
3,

21
8

2,
04

0
(6

3.
4%

)
3,

89
4

2,
25

6
(5

7.
9%

)
3,

84
0

2,
18

5
(5

6.
9%

)
4,

82
7

2,
58

3
(5

3.
5%

)
G

yn
ec

ol
og

ic
on

co
lo

gy
43

2
40

4
(9

3.
5%

)
69

9
56

8
(8

1.
3%

)
65

0
65

0
(1

00
.0

%
)

1,
04

7
88

8
(8

4.
8%

)

n
T

o
b

e
co

n
si

d
er

ed
co

n
fir

m
ed

as
ca

n
ce

r
sp

ec
ia

lis
t,

a
ca

n
ce

r
sp

ec
ia

lis
t

n
ee

d
ed

to
b

e
in

th
e

A
M

A
M

as
te

rfi
le

,o
r

in
b

ot
h

M
ed

ic
ar

e
C

la
im

s
an

d
th

e
U

P
IN

re
gi

st
ry

co
n

cu
rr

en
tl

y.
F

ur
th

er
re

fin
em

en
t

w
as

d
on

e
b

y
re

qu
ir

in
g

ra
d

ia
ti

on
on

co
lo

gi
st

s
to

h
av

e
fil

ed
cl

ai
m

s
fo

r
ra

d
ia

tio
n

th
er

ap
y

an
d

el
im

in
at

in
g

th
os

e
p

h
ys

ic
ia

n
s

w
h

o
lik

el
y

p
la

y
a

su
p

p
or

ti
ve

ro
le

in
ca

n
ce

r
m

an
ag

em
en

t
(e

.g
.,

p
at

h
ol

og
is

t,
an

es
th

es
io

lo
gi

st
,e

tc
.).

w H
em

at
ol

og
y/

on
co

lo
gy

re
fe

rs
to

th
e

fo
llo

w
in

g
m

ed
ic

al
sp

ec
ia

lt
ie

s:
h

em
at

ol
og

y,
h

em
at

ol
og

y–
on

co
lo

gy
,o

r
m

ed
ic

al
on

co
lo

gy
.

U
P

IN
,U

n
iq

ue
P

h
ys

ic
ia

n
Id

en
ti

fie
r

N
um

b
er

;
A

M
A

,A
m

er
ic

an
M

ed
ic

al
A

ss
oc

ia
ti

on
.

572 HSR: Health Services Research 44:2, Part I (April 2009)



identified as receiving care from cancer specialists than were identified using
Medicare data alone (L.A. Pollack, unpublished data). This example illustrates
the reality that although combining other data sources with Medicare claims
identifies more cancer specialists, the magnitude of the effect on study results
can vary based on the research question and study design. A reason why the
percentage increase of identified cancer specialists in our larger study was
lower than the percentage increase shown in this paper may be that we
used only the UPINs from the claims of persons with a known diagnosis of
cancer rather than both the cancer and noncancer control populations in the
larger study.

The use of supplemental data sources to determine physician specialty in
research studies is not consistent. Many published studies have relied on Med-
icare claims to identify physician specialty (Earle et al. 2003; Earle and Neville
2004; Pham et al. 2005), but more recent studies are linking the UPINs to AMA
data (Baldwin et al. 2005; Earle et al. 2006; Keating et al. 2006; Ryerson et al.
2007). Another approach is to use additional data other than the specialty
classification in the claims to capture specialists. For example,
Keating et al. (2003) identified practicing oncologists by including physicians
who billed Medicare for providing chemotherapy.

One advantage of linking AMA data to SEER-Medicare data is that it is
done through a third party, and thus researchers avoid the burden of obtaining
and protecting the confidentiality of the unencrypted UPINs, which can identify
individual physicians (National Cancer Institute 2007). If we had used only
AMA data to enhance the identification of specialists, we would have captured
more cancer specialists than identified in the Medicare claims alone but not as
many as identified through obtaining permission to use the unencrypted (not
publicly available) UPINs and linking to the UPIN Registry. The order of the
linkage in the analytic tables would change the number of additional cancer
specialists identified in each step of analyzing the data but not the overall results.

To our knowledge, no studies have specifically examined the use of
algorithms to refine specialties and exclude misclassified physicians. This pa-
per demonstrates that particular physician specialties may be at risk of being
misclassified, particularly diagnostic radiologists and specialists in nuclear
medicine. In this case, we found that refinement by looking at the type of
service billed was useful. A recent study estimated the number of profession-
ally active radiation oncologists in the United States (Lewis and Sunshine
2007). Although the years of this study did not align with our study years and
our study included retired and nonpracticing physicians, we compared the
estimates from that study with the counts derived from our sources to assess
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whether the results were similar. Lewis and Sunshine estimated there were
2,900 radiation oncologists in 1995 and 3,500 in 2003 (Lewis and Sunshine
2007); in our study, we identified 3,218 radiation oncologists through Med-
icare claims alone, 4,827 by combining datasets, and 2,583 after refinement
rules were applied. The higher count from our combined dataset suggests that
physicians other than practicing radiation oncologists were included. The
lower counts found after we applied our refinement rules may be closer to the
actual number because this study includes mainly physicians practicing in
SEER areas but not all practicing physicians. Another recent study estimated
the number of active oncologists in 2005, but it was not comparable to our
results because of differences in the study years and in the grouping of spe-
cialties considered as oncologists (Erikson et al. 2007).

Previous work has described Medicare claims, the UPIN Registry, and
AMA data in terms of availability and the percentage of missing variables
(Baldwin et al. 2002), but a comparison of the agreement of these data source
has not been done using the entire SEER dataset. A limitation of the present
study is that none of the data sources included could be viewed as a gold
standard, because there are few validation studies. Therefore, we cannot be
certain that the specialties listed are accurate, nor can we know how well our
algorithm refined the identification of specialty. There has not been any direct
benefit to physicians that would reward misreporting of physician specialty
since the implementation of Medicare’s Physician Fee Schedule in 1993, but
researchers must recognize that subspecialists are not restricted to practicing
their specialty and often provide more generalized care (Rosenblatt et al.
1998). Thus, the limitations of any refinement must be acknowledged.

In conclusion, although physician specialty is provided on Medicare
claims, when the actual UPIN for providers is linked with additional data
sources, the identified specialty does not always concur. Our study examined
the level of agreement for cancer specialist between Medicare claims, the
UPIN Registry, and the AMA Physician Masterfile and found that at least 50
percent more cancer specialists were identified by combining the three. The
gain in identified physicians may not be as large, however, in the context of a
specific research question or after algorithms are applied to refine the iden-
tification of specialties. In addition, enhancement by combining data sources
or refinement rules does not equal true validation. This study demonstrates
that researchers should be aware that the specialty information in Medicare
claims may not always be accurate, and linkage to the UPIN Registry or AMA
Physician Masterfile is one approach to enhance the number of identified
cancer specialists.
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