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Abstract
Objective—Knowledge of referral patterns for specialty cancer care is sparse. Information on
both need and reasons for referral of high-risk well-differentiated thyroid cancer patients should
provide the foundation needed for eliminating obstacles to appropriate patient referrals and for
improving patient care.

Methods—We surveyed 370 endocrinologists involved in thyroid cancer management. From
information in a clinical vignette, respondents were asked to identify the reasons they would need
to refer a high-risk patient to a more specialized facility for care. We performed multivariable
analysis controlling for hospital and physician characteristics.

Results—Thirty-two percent of respondents reported never referring thyroid cancer patients to
another facility. Of those that would refer a high-risk patient to another facility, the opportunity for
a patient to enter a clinical trial was the most common reason reported (44%), followed by high
dose radioactive iodine with or without dosimetry (33%), lateral neck dissection (24%) and
external beam radiation (15%). In multivariable analysis, endocrinologists with a higher
percentage of their practice devoted to thyroid cancer care were significantly less likely to refer
patients to another facility (P=0.003).

Conclusion—The majority of endocrinologists treating thyroid cancer patients report referring a
high-risk patient to another facility for some or all of their care. Knowledge of the patterns of
physician referrals and the likelihood of need for referral are the foundation for understanding
discrepancies in referral rates and obstacles in the referral process.
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Introduction
Multiple specialists are often involved in the treatment of patients with high-risk well-
differentiated thyroid cancer.(1) Although endocrinologists frequently coordinate patient
care, for optimum care, patients at high-risk of recurrence may need to see an experienced
thyroid surgeon for resection of local disease, including metastases in the lateral neck.(2)
They may need to see a nuclear medicine physician for adjuvant radioactive iodine treatment
of residual iodine-avid disease and a radiation oncologist for external beam radiation of
unresectable disease.(3, 4) In some cases, when the cancer progresses and does not respond
to standard care, an oncologist may facilitate clinical trial enrollment.(5)

Variations in the treatments of high-risk patients exist, (6, 7) but it is not known whether
these variations are due to uncertainty regarding appropriate management and/or lack of
access to specialized care. In order to assess whether access is a concern, it is necessary to
first determine what proportion of physicians treating thyroid cancer patients need to refer
high-risk patients to more specialized facilities.

We surveyed 370 endocrinologists involved in thyroid cancer management to assess both
need for and reasons for referral of a high-risk thyroid cancer patient to another hospital. We
hypothesized that, of the physicians treating thyroid cancer, few are at facilities equipped to
address all aspects of high-risk thyroid cancer management.

Methods
Data Source and Study Population

As previously described, we surveyed thyroid surgeons affiliated with the American College
of Surgeons Commission on Cancer's National Cancer Database (NCDB).(8) These NCDB
affiliated surgeons were asked “Please list the names, specialties, and hospital affiliations of
the physicians who provide care to your thyroid cancer patients or administer radioactive
iodine when needed.” The 903 physicians identified by the surgeons were the subjects for
this second survey study.

To encourage survey response, we used the modified Dillman survey method.(9) This
consisted of an initial mailing of an introductory letter, the survey instrument, a postage-paid
return envelope, and a small financial gift. Three weeks later, a postcard reminder was sent.
This was followed by a second identical survey with postage-paid return envelopes mailed
to each non-responder. Data were de-identified and analyzed in summary form only.
Double-entry method of the data from returned surveys was performed. Exemption was
granted for this study by the University of Michigan Institutional Review Board.

Measures
For the purpose of this study, high-risk well-differentiated thyroid cancer was classified as
including both extensive local disease and distant thyroid cancer metastases. Included in the
survey was a “high-risk” vignette (Figure 1). Before administration, the survey instrument
was piloted in a diverse group of physicians.

The primary dependent variable was binary: never need to refer patients to another facility
versus do need to refer. Independent variables from the survey included: physician practice
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setting, specialization, number of specialists in the practice, presence of residents, presence
of fellows, percentage of practice devoted to thyroid cancer, and number of patient care
hours per week. Since respondents could select more than one practice setting, an algorithm
previously described by Alderman et al. was used for practice classification.(10) If academic
tertiary care center was selected (in addition to when community and private practice were
also selected), the practice setting was classified as being academic. When community-based
academic affiliate was selected (in addition to when private practice was also selected), the
practice setting was classified as being community- based. If only private practice was
selected, the practice setting was classified as private practice. A similar approach was used
for specialization. If endocrinology was chosen and a second specialty was also selected, for
this analysis the respondent was classified as an endocrinologist.

The independent variable hospital case volume was obtained from the NCDB. As previously
described, hospitals were divided into quintiles based on thyroid cancer case volume.(6, 8)
We excluded hospitals seeing fewer than seven cases a year since in these hospitals it may
be difficult to identify a surgeon who operated on a thyroid cancer patient in the past year.
This resulted in the following four case volume categories: low (7-11 thyroid cancer cases/
year), low-moderate (12-19 thyroid cancer cases/year), moderate (20-34 thyroid cancer
cases/year), and high (≥ 35 thyroid cancer cases/year).

Statistical Analyses
Univariate analyses of hospital and physician correlates of referral were performed using chi
square tests and student T tests. Multivariable analysis was performed using logistic
regression to assess the independent effect of hospital and physician covariates on the need
for referral.

All statistical tests were performed using SAS 9.2 (SAS Institute Inc., Cary, North
Carolina). Two sided tests were used with P <0.05 considered statistically significant.

Results
Of the 903 surgeon-identified physicians, 50 were ineligible because they were deceased, ill,
retired, not treating thyroid cancer patients, or the mailing address was incorrect. The survey
response rate was 63% (534/853). Sixty-nine percent of respondents were endocrinologists
(370/534); only the endocrinologists were included in this analysis.

As shown in Table 1, in univariate analysis, high hospital case volume, academic practice
setting, greater number of specialists in the practice, presence of residents, presence of
fellows, a higher percentage of practice devoted to thyroid cancer, and lower number of
patient care hours each week were significantly associated with never referring patients to
another facility. In multivariable analysis, however, only a higher percentage of the practice
devoted to thyroid cancer and community-based academic affiliate practice setting were
statistically associated with never needing to refer.

Demonstrated in Figure 2 are the reasons physicians would refer a high-risk patient to
another facility. Thirty-two percent of respondents reported never needing to refer thyroid
cancer patients to another facility. In the vignette describing a 30-year-old woman with
distant metastases from papillary thyroid cancer and extensive local disease, referral for
consideration of a clinical trial was the most common reported reason for referral (44%),
followed by the need for high dose radioactive iodine or dosimetry (33%). Close to one
quarter of respondents (24%) reported needing to refer for lateral neck dissection and l5%
for external beam radiation.
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Discussion
We found that the majority of endocrinologists surveyed need to refer high-risk thyroid
cancer patients to another facility for some or all of their care. The availability of a clinical
trial was the most commonly reported reason a physician would need to refer followed by
need for high dose radioactive iodine and/or dosimetry.

Before this study, it was known that in the United States there has been an increase in the
number of referrals made to specialists(11) and that the reasons physicians choose to refer to
a particular physician differ if the referring doctor is a primary care physician versus a
specialist.(12) However, the reasons for referral among thyroid cancer specialists were
unknown.

Hospitals vary by capabilities and expertise, and this variability can lead to the transfer of
patient care to a more specialized provider.(13) There also is some evidence that, for some
cancers, patient outcome differs according to physician expertise and case volume.(14, 15)
Specifically, surgical expertise correlates with patient outcomes,(16) In some cases, there is
a clear role for more extensive surgery, including lateral neck dissection.(2, 17) Whether
dosimetry-guided radioactive iodine or fixed dose radioactive iodine is the optimal
management for patients with high-risk thyroid cancer is debatable, but many do feel that
dosimetry-guided radioactive iodine therapy is preferable in patients with radioactive iodine-
avid pulmonary metastases.(18-20) Similarly, external beam radiation prescribed by a
radiation oncologist is thought to benefit patients with grossly unresectable disease.(3, 21)
More recently, for thyroid cancer patients with progressive disease despite standard care,
there has been an increased focus on clinical trials using targeted therapies such as
multikinase inhibitors.(22, 23) Thus, there are multiple specialists that can be involved in
thyroid cancer care with the potential to improve the outcome of a variety of patients with
high-risk thyroid cancer. It is still not clear, however, if this potential has been optimally
exploited.

Reasons why high-risk thyroid cancer patients may not attain the highest level of care
include lack of experience at their affiliated hospital, absence of a referral from their treating
physician to a facility with the required capabilities and expertise,(24) and obstacles to the
referral including proximity of the destination hospital and insurance compatibility.

Knowledge of the patterns of physician referrals and the likelihood of need for referral are
the foundation for understanding discrepancies in referral rates and obstacles in the referral
process. Although the management of the majority of low-risk thyroid cancer patients is
relatively straightforward and multiple facilities may be adequately prepared to treat, the
treatment of high-risk patients involves multiple specialists and an experienced, equipped
treatment center. Recognizing the fact that many facilities may not be equipped to treat these
patients is the first step to making certain these patients are referred appropriately. In
addition, since the percentage of an endocrinologist's practice devoted to thyroid cancer care
was found to be significant in multivariable analysis, this feature may be a key question for
patients seeking an endocrinologist affiliated with a treatment facility equip to manage high-
risk thyroid cancer patients. This study has implications for future studies assessing
treatment patterns for high-risk thyroid cancer patients. For example, age disparities in
referrals for specialty surgical care for thyroid cancer have been demonstrated,(25) but it is
not clear if this is related to patient selection by age to hospitals with less expertise and
lower referral rates or if older patients are not being referred from the same hospitals at the
same rates as younger patients.

Strengths of this study include the large sample size of endocrinologists and the novel
research question. Limitations are similar to those in other surveys and include non-response
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bias and risk of the physicians’ report not being consistent with his or her referring behavior.
In addition, this study does not address obstacles in the referral process, such as distance and
insurance coverage. It is also not clear whether not seeking a referral was because of the
ability to provide specialized care locally or because of lack of belief in the value of this
care. In addition, the one high-risk scenario provided in our instrument may not be
generalizable to all high-risk scenarios, especially with regard to the use of external beam
radiation, in which need for referral may be greater in different patient samples.

In conclusion, the majority of physicians treating a high-risk well-differentiated thyroid
cancer patient refer the patient to another facility for some or all of their care. Information
on physician need for referral is the foundation for future studies exploring discrepancies in
referral rates and obstacles in the referral process.
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Figure 1.
Included in the survey was a “high-risk” clinical vignette.
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Figure 2.
Thirty-two percent of respondents never need to refer thyroid cancer patients to another
facility. Of those who would refer a 30 year old woman with distant metastases from
papillary thyroid cancer and extensive local disease, request for a clinical trial is the most
common reported reason for referral, followed by request for high dose radioactive iodine
and/or dosimetry.

Haymart et al. Page 8

Endocr Pract. Author manuscript; available in PMC 2014 July 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Haymart et al. Page 9

Ta
bl

e 
1

Fa
ct

or
s 

as
so

ci
at

ed
 w

ith
 r

ef
er

ra
ls

 to
 o

th
er

 f
ac

ili
tie

s 
fo

r 
th

yr
oi

d 
ca

nc
er

 m
an

ag
em

en
t (

N
=

37
0)

A
ll 

R
es

po
nd

en
ts

 N
o.

 (
%

)
D

o 
no

t 
ne

ed
 t

o 
re

fe
r 

N
o.

 (
%

)
D

o 
ne

ed
 t

o 
re

fe
r 

N
o.

 (
%

)
U

ni
va

ri
at

e 
P

 v
al

ue
M

ul
ti

va
ri

ab
le

 P
 v

al
ue

H
os

pi
ta

l C
as

e 
V

ol
um

e
0.

00
2

0.
30

3

L
ow

32
 (

9)
9 

(2
8)

23
 (

72
)

L
ow

-M
od

71
 (

19
)

18
 (

25
)

53
 (

75
)

M
od

er
at

e
12

4 
(3

3)
28

 (
23

)
96

 (
77

)

H
ig

h
14

2 
(3

9)
62

 (
43

)
81

 (
57

)

Pr
ac

tic
e 

Se
tti

ng
<

0.
00

1

Pr
iv

at
e 

Pr
ac

tic
e

22
6 

(6
2)

45
 (

20
)

18
1 

(8
0)

0.
29

7

C
om

m
un

ity
 b

as
ed

 a
ca

de
m

ic
 a

ff
ili

at
e

47
 (

13
)

23
 (

49
)

24
 (

51
)

0.
03

9

A
ca

de
m

ic
 te

rt
ia

ry
 c

ar
e 

ce
nt

er
74

 (
20

)
45

 (
61

)
29

 (
39

)
0.

45
9

O
th

er
17

 (
5)

3 
(1

8)
14

 (
82

)
-

N
o.

 s
pe

ci
al

is
ts

 in
 p

ra
ct

ic
e 

(M
ea

n 
+

 S
D

)
4.

5 
±

 5
.4

3.
0 

±
 2

.3
<

0.
00

1
0.

82
0

R
es

id
en

ts
 p

re
se

nt
<

0.
00

1
0.

43
5

Y
es

14
7 

(4
0)

69
 (

47
)

78
 (

53
)

N
o

21
9 

(6
0)

47
 (

21
)

17
2 

(7
9)

Fe
llo

w
s 

pr
es

en
t

<
0.

00
1

0.
11

5

Y
es

79
 (

22
)

50
 (

63
)

29
 (

37
)

N
o

28
7 

(7
8)

66
 (

23
)

22
1 

(7
7)

Pe
rc

en
ta

ge
 o

f 
pr

ac
tic

e 
th

yr
oi

d 
ca

nc
er

 (
M

ea
n 

+
 S

D
)

24
.5

 ±
 2

6.
7

9.
8 

±
 9

.7
<

0.
00

1
0.

00
3

N
o.

 o
f 

pa
tie

nt
 c

ar
e 

ho
ur

s 
ea

ch
 w

ee
k

0.
00

1
0.

98
2

U
p 

to
 2

0
27

 (
7)

16
 (

59
)

11
 (

41
)

21
-3

0
34

 (
9)

17
 (

50
)

17
 (

50
)

31
-4

0
77

 (
21

)
22

 (
29

)
55

 (
71

)

41
-6

0
17

9 
(4

9)
50

 (
28

)
12

9 
(7

2)

>
60

52
 (

14
)

12
 (

23
)

40
 (

77
)

Endocr Pract. Author manuscript; available in PMC 2014 July 01.


