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ABSTRACT

BACKGROUND: We examined outcomes of patient-initiated second opinions provided by a national
second-opinion program.

METHODS: We independently examined data collected from January 1, 2011 to December 31, 2012 from a
second-opinion program (Best Doctors, Inc.) that allows employee-beneficiaries to request free second
opinions. Clinical intake included ascertaining why patients sought second opinions and acquiring patients’
complete medical records. Trained physicians summarized the cases; identified key, unresolved clinical
questions; and forwarded the cases to expert specialists who provided independent assessments and
recommendations. Second opinions were discussed with and returned to patients for review with their
physicians. Nurses determined whether second opinions confirmed, clarified, or changed initial diagnoses
and treatments, and physicians estimated their clinical impact. Patient satisfaction also was surveyed.
RESULTS: A total of 6791 patient-initiated second opinions were completed across medical specialties.
Patients primarily sought second opinions for help choosing treatment options (41.3%) and for diagnostic
concerns (34.8%). Second opinions often resulted in changes in diagnosis (14.8%), treatment (37.4%), or
changes in both (10.6%). Clinical impact was estimated as moderate/major in 20.9% of cases for diagnosis
and 30.7% of cases for treatment. Changes in diagnoses and/or treatments and clinical impact varied across
medical specialties. In patients surveyed (n = 2683), most (94.7%) were satisfied with the experience, but
fewer (61.2%) planned to follow the recommendations.

CONCLUSIONS: Patient-initiated second opinions led to recommended changes in diagnosis for about 15%
and in treatment for about 37% of participants. Further evaluation is needed to determine whether this
impacts clinical outcomes, such as the reduction of diagnosis and treatment errors.

Published by Elsevier Inc. ® The American Journal of Medicine (2015) 128, 1138.e25-1138.e33
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Patients seek second medical opinions for a variety of rea-
sons.'” Some patients seek advice because their symptoms
remain undiagnosed. Others are given diagnoses, but their
symptoms persist, they have doubts about their diagnoses, or

they hope their diagnoses are incorrect, especially when the
diagnoses carry substantial risks of major morbidity or
mortality.” While seeking second opinions, patients are
looking for more information about their diseases or
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treatment plans,”” for confirmation that their diagnoses or
treatment plans are correct,”’ or they dislike their treatment
options. In one large national sample, one-fifth of patients
who saw a doctor in the past year sought a second opinion,”
and this fraction exceeds 50% in patients diagnosed with
cancer.” Many specialty practices already devote a significant
fraction of their workload to
providing second opinions,” a
trend likely to increase as patients
become more proactive in their
care.

The impact of patient-initiated
second opinions on outcomes is
unclear but is a worthy area to
investigate because they could be
a strategy to reduce errors in diag-
nosis'’ or treatment. Literature
from second reviews in pathology
and radiology shows that although
second opinions differ from the
first in a relatively small fraction
(generally 2%-20%) of cases,' '’
these changes can have a major
impact on the prognoses or treat- than
ments recommended. In contrast,
less is known about the impact of

ond opinions

more than 10%.

by specialty.

diagnostic
specialty.

CLINICAL SIGNIFICANCE

e In a large-scale evaluation of a national
second-opinion program including mul-
tiple specialties, patient-initiated sec-

led to

changes in diagnosis for about 15% of

participants, in treatment for about 37%

of participants, and changes in both for

e The proportion of resulting changes in
diagnosis and treatment differed widely

® Treatment changes occurred more often
changes in

consultant to provide the second opinion on both the
patient’s diagnosis and treatment. The specialist reviews the
entire case and questions posed and creates a detailed
“expert’s report” containing his or her impressions and
recommendations regarding the likely diagnosis, additional
tests suggested, if any, and recommended treatment. This
report is returned to the program
clinical staff, who review and
grade the specialist’s report and
then forward it to the patient, along
with an encrypted USB drive
containing all of his or her
collected medical information. A
physician or nurse also reviews the
expert report with the patient and
outlines next recommended steps.
Additionally, the patient is advised
to review the findings with his or
her treating physician. For patients
in critical care, collecting all
of the records/tests/imaging takes
approximately 1 day, and expert
reports are delivered 2 to 3 days
after that. For ambulatory patients,
data collection takes 2-4 weeks,

recommended

every

patient-initiated second opinions
for general medical and surgical concerns.'

We thus evaluated outcomes from a nationally adminis-
tered second-opinion program that allows employee-
beneficiaries to request second opinions from expert
specialists. Outcomes included the frequency of changes in
diagnostic and therapeutic recommendations, their estimated
clinical impact, and patient satisfaction.

METHODS

Second-Opinion Program Process

We evaluated second opinions provided to patients during
2011 and 2012 by a nationally administered program (Best
Doctors, Inc.) that allows covered employees to request second
opinions at no additional cost. After an enrolled patient re-
quests a second opinion, clinical program staff interview the
patient and determine the patient’s reason for the request,
perform a clinical intake, and obtain the patient’s complete
medical record, including notes, tests (laboratory, pathology,
and imaging), and procedures that have been performed
(Figure 1). All imaging and pathology are rereviewed
independently, and in appropriate cases unstained biopsy
material is restained and analyzed. The collected information
and the reanalyzed imaging and pathology are then reviewed
by trained program physicians, who aim to generate a
comprehensive clinical summary and a list of 8-15 key,
unresolved clinical questions that need to be answered by the
expert consultant. The summary, key questions, and all of the
available diagnostic data are then forwarded to a specialist

and expert reports are delivered
7-10 days later.

The physicians and expert specialists are identified by
nominations from the programs’ existing physicians. Bien-
nially, existing and nominated physicians are evaluated
confidentially by other participating physicians and are invited
to participate if they obtain strong evaluations from their
peers, have an active medical license, have no disciplinary
record, and actively see patients. The process aims to identify
the best 5% of specialist consultants in the United States.

Outcomes of the Second-Opinion Program

The program collects information on the frequency of second
opinions initiated, the reasons they were sought, changes in
diagnosis and treatment, estimated clinical impact, and patient
satisfaction. The reasons patients sought the second opinions
are collected during the intake process, and patients are told to
choose one from multiple options. After a second opinion is
rendered, trained nurses compare experts’ diagnostic and
treatment recommendations with the initial diagnoses and
treatment recommendations, classifying each second opinion
as confirming, clarifying, or changing the initial diagnoses and/
or treatments (Table shows classification definitions and
examples). Additionally, trained program physicians estimate
the magnitude of the clinical impact the second opinion
might have on diagnosis and/or treatment (rated as none,
minor, moderate, or major; Table shows classification
definitions and examples). One to two weeks after receiving
their report, patients are invited to complete satisfaction
surveys through e-mail (Supplementary Table 1, available
online).
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Figure 1 Overview of Best Doctors patient-initiated second-opinion process. (1) Patient initiates sec-
ond opinion. (2) Program staff perform a clinical intake and obtain the patient’s entire medical record and
diagnostic tests performed. All imaging and pathology are reviewed. (3) Collected information is for-
warded to trained physicians, who do a comprehensive analysis and produce a clinical summary of the
case and key, unresolved clinical questions. (4) This summary, along with all of the diagnostic data and
key questions, are forwarded to expert specialists, who synthesize the information and create a detailed
“expert’s report” containing impressions and recommendations regarding a clinical plan (including
additional tests to get done and optimal treatment to pursue). (5) The expert’s report and recommended
clinical plan are returned to the program office, where the report is graded. (6) The expert’s report is
discussed with the patient and sent to the patient with advice to review the findings with his or her treating

physician.

Independent Analyses

The study was exempted from institutional review board
approval. Data from all patient-initiated second opinions
completed between January 1, 2011 and December 31, 2012
were aggregated and independently analyzed by a research
team not associated with the program. Percentages and
frequencies were used to summarize most data, and a
McNemar’s test was used to compare the percentage of
second opinions resulting in changes in diagnosis with the
percentage leading to changes in treatment. A McNemar’s
test also was used to compare the percentage of second
opinions estimated to have a moderate/major impact on
diagnosis with the percentage estimated to have a moderate/
major impact on treatment. Additionally, across specialties,
we compared the percentage of second opinions resulting in
changes in diagnosis and in treatment, as well as the per-
centage of cases with moderate/major impact on diagnosis
and on treatment, using analysis of variance tests with
planned deviant contrasts (ie, contrasts in which the per-
centage in each specialty is compared with the mean per-
centage). Analyses were done using IBM SPSS Statistics 22
and considered significant when P < .05. Individually
identifiable patient and provider information was not sent to
the independent study team.

RESULTS

Frequency of Second Opinions

Over the 2-year study period, the number of insured lives
eligible for the program was 6,605,675 (3,082,394 insured
subjects plus their insured dependents). From this group,
6791 second opinions were requested and completed
(0.1%). Although these data include patients from all over
the United States, we did not have access to data on which
facilities in the United States patients obtained their first
opinions from.

Of all the requests received, almost half were accounted
for within 5 of the 34 represented medical specialties
(Supplementary Tables 2 and 3, available online). Re-
quests for second opinions in Orthopedic Surgery were the
most common (n = 1195), followed by Medical Oncology
and Hematology (n = 588). Requests for second opinions in
Family Medicine and in Sleep Medicine were the least
common (n = 4 and 5, respectively).

Reasons for Seeking Second Opinions
Patients’ reasons for requesting second opinions are pre-
sented in Figure 2. More than half were related to treatment
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Table Definitions and Examples of Classifications of Changes and Estimated Impact for Both Diagnosis and Treatment

Definition

Example

Changes in Diagnosis

Confirm: The export report created after the second opinion
affirms the accuracy of the treating physician’s
diagnosis/diagnostic plan or recommends only trivial
modifications.

Clarify: The export report created after the second opinion
refines the treating physician’s diagnosis in a meaningful
way or outlines next steps in establishing a diagnosis.

Change: The export report created after the second opinion
refines the treating physician’s diagnosis in a way that
impacts management offers a different diagnosis, or (for
cases with pathology) provides a different pathologic
interpretation.

Changes in Treatment

Confirm: The export report created after the second opinion
affirms the appropriateness of the treating physician’s
therapeutic plan or recommends only trivial modifications.

Clarify: The export report created after the second opinion
directs the patient in the selection of multiple proposed
therapeutic options or proposes some fairly small alterations
in the treatment plan.

Change: The export report created after the second opinion
recommends significant changes to the treating physician’s
plan.

Estimated Clinical Impact of Second Opinion on Diagnosis

No change: The treating physician’s differential diagnosis is
broad, relevant and within context of the patient’s
comorbidities; and the second opinion confirms that the
working diagnoses are accurate and clear.

Minor change: Second opinion modestly broadens the treating
physician’s differential diagnosis or suggests additional
diagnostic studies of modest importance or refines the
working diagnosis to be more specific, relevant, or clear.

Moderate change: Second opinion significantly broadens the
treating physician’s differential diagnosis to include
important possibilities not considered or suggests additional
important diagnostic studies.

Major change: Second opinion significantly broadens the
treating physician’s differential diagnosis to include critical
possibilities not considered and suggests additional important
diagnostic studies or changes an incorrect diagnosis.

Estimated Clinical Impact of Second Opinion on Treatment

No change: Second opinion confirms that the current treatment

plan is accurate, clear and complete.

Minor change: Second opinion clarifies the current treatment
plan; or recommends additional therapeutic modalities that
will modestly enhance the patient’s current care.

Moderate change: Second-opinion recommends additional
therapeutic modalities that will significantly enhance the
patient’s current care.

Major change: Second opinion recommends additional
therapeutic modalities that will dramatically enhance the
patient’s current care or corrects a flawed treatment plan.

The diagnosis and staging of the patient’s cervical cancer is
correct.

The patient’s nonspecific back pain is due to lumbar spondylosis
(arthritis of the spine).

The patient does not have cervical cancer; she has metastatic colon
cancer.

The current chemotherapy regimen for the patient’s cervical cancer
is a first-line regimen.

The current regimen of 5-fluorouracil plus cisplatin is reasonable
but would recommend administering cisplatin weekly, as this has
a more favorable toxicity profile.

The current regimen of 5-fluorouracil plus cisplatin is not
appropriate, and the expert would recommend treatment with
oxaliplatin and etoposide.

An established diagnosis of breast cancer is confirmed by
pathology review and staging is deemed correct by the expert.

An established diagnosis of breast cancer is confirmed by
pathology review, but the staging is refined (no change in
therapy, but change in prognosis), or a bone density scan is
recommended prior to initiating therapy with tamoxifen.

An established diagnosis of breast cancer is confirmed but staging
is significantly changed (so as to affect treatment) or genetic
testing is recommended that has a significant chance of
affecting therapy.

A diagnosis of ductal carcinoma in situ is changed to invasive
carcinoma and previously missed lymphovascular invasion is
identified upon pathology review.

The expert comments that a patient’s regimen for breast cancer
treatment is appropriate, and also outlines some reasonable
alternative regimens.

The expert suggests a different chemotherapy dosing schedule to
lower toxicity for a member with breast cancer, but the overall
regimen remains the same.

A patient with metastatic breast cancer is recommended to start
monthly bisphosphonate therapy, or the expert provides a
patient with critical information that enables her to decide
between lumpectomy and prophylactic bilateral mastectomy.

After a patient is determined upon pathology review to have
invasive breast cancer rather than ductal carcinoma in situ, the
expert recommends a significantly different and more aggressive
treatment regimen.
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Figure 2 Reasons patients sought second opinions, collected
during clinical intake. Reasons were mutually exclusive.

questions, including the need to decide among different
treatment options (41.3%) or whether to proceed with
recommended surgery (18.0%). Questions relating to
diagnosis were the motivating factor in 34.8%, including
patients whose symptoms had not improved (22.5%), who
remained undiagnosed (6.3%), or who had residual
questions about their diagnoses (6.0%).

Changes Resulting From Second Opinions in
Diagnosis and Treatment

Changes in diagnoses and treatments are presented in
Figure 3. The majority of reviews resulted in confirmation
(56.8% and 26.4% for diagnostic and treatment opinions,
respectively) or clarification (17.0% and 26.9%) of the
original opinion for both diagnosis and treatment-related
issues. However, there were many cases in which the
diagnosis (14.8%) or treatment (37.4%) was changed.
Furthermore, 10.6% of cases had changes in both diagnosis
and treatment. Treatment changes, however, were recom-
mended more often than diagnosis changes (P < .001).

The percentage of cases with changes differed by specialty
for both diagnosis (F33, 6757 = 6.40; P < .001) and treatment
(F33, 6757 = 6.40; P < .001). For diagnosis, second opinions
in Cardiovascular Disease (n = 359; 9.2%), Medical
Oncology and Hematology (n = 588; 5.1%), Surgical
Oncology (n = 58; 3.4%), and Urology (n = 298; 7.7%)
resulted in significantly fewer changes than average (mean
14.8%), whereas second opinions in the specialties of
Anesthesiology (n = 39; 35.9%), Gastroenterology (n = 473;
23.7%), Neurology (n = 577; 22.5%), and Rheumatology
(n = 240; 26.3%) resulted in significantly more changes than
average (Supplementary Table 2, available online).

For treatment, second opinions in General Surgery
(n = 113; 21.2%), Medical Oncology and Hematology
(n = 588; 27.0%), Surgical Oncology (n = 58; 19.0%), and
Urology (n = 298; 28.5%) resulted in significantly fewer
changes than average (mean 37.4%). Conversely, second
opinions in the specialties of Allergy and Immunology
(n = 29; 58.6%), Anesthesiology (n = 39; 69.2%),

Gastroenterology (n = 473; 49.3%), Neurological Surgery
(n = 259; 42.5%), Obstetrics and Gynecology (n = 320;
42.5%), Otolaryngology (n = 233; 44.2%), Physical Med-
icine and Rehabilitation (n = 458; 41.3%), and Rheuma-
tology (n = 240; 46.7%) resulted in significantly more
changes than average (Supplementary Table 3, available
online).

Impact of Second Opinions on Diagnosis and
Treatment
The clinical impact of the opinions for both diagnosis and
treatment, although most commonly estimated to be minor,
was moderate or major in approximately one-third of cases
(Figure 4). Specifically for diagnosis, the second opinions
were estimated to have minor clinical impact in 46.3% of
cases, but moderate impact in 18.2% and major impact in
2.7% of cases. For treatment, the second opinions were
estimated to have minor clinical impact in 50.1% of cases,
but moderate impact in 26.5% and major impact in 4.2%
of cases. Overall, the clinical impact of the second
opinion was estimated to have a moderate/major impact
on treatment more often than on diagnosis (P < .001).
The percentage of cases with moderate/major clinical
impact differed by specialty for both diagnosis (F33, 6757 =
3.44; P < .001) and treatment (F33, 6757 = 3.27; P < .001).
For diagnosis, second opinions in General Surgery (n =
113; 9.8%), Ophthalmology (n = 140; 12.1%), and Radia-
tion Oncology (n = 42; 2.4%) resulted in significantly fewer
estimates of moderate/major clinical impact than average
(mean 20.9%); conversely, second opinions in the spe-
cialties of Critical Care/Pulmonary Medicine (n = 123;
36.6%), Gastroenterology (n = 473; 26.9%), Infectious
Diseases (n = 59; 32.2%), Neurology (n = 577; 27.2%),
and Obstetrics and Gynecology (n = 320; 27.5%) resulted
in significantly more estimates of moderate/major clinical
impact than average (Supplementary Table 2, available
online gives a full list of specialties and their outcomes).
For treatment, second opinions in Cardiovascular Disease
(n = 359; 24.6%), General Surgery (n = 113; 18.6%), In-
ternal Medicine (n = 87; 16.1%), Neurology (n = 577;
24.3%), Ophthalmology (n = 140; 22.1%), and Physical
Medicine and Rehabilitation (n = 458; 25.1%) resulted in
significantly fewer estimates of moderate/major clinical
impact than average (mean 30.7%), whereas second opin-
ions in the specialties of Colon and Rectal Surgery (n = 24;
50.0%), Medical Oncology and Hematology (n = 588;
37.9%), Obstetrics and Gynecology (n = 320; 40.9%), and
Thoracic Surgery (n = 23; 52.1%) resulted in significantly
more estimates of moderate/major clinical impact than
average (Supplementary Table 3, available online).

Satisfaction of Second Opinions

In the 2-year period, the program sent out 6248 surveys to
the patients with current e-mail addresses on file and ob-
tained 2683 responses (42.9% response rate). When



Meyer et al  Patient-initiated Second-opinions 1138.e30
14.8% ® Diagnosis Major 2.7% u Diagnosis
Changed 4.2%
37.4% ™ Treatment » Treatment
Moderate
Clarified
. 46.3%
Minor
50.1%
56.8%
Confirmed Nora 27.9%
14.2%
0.0% 20.0% 40.0% 60.0% 0.0% 20.0% 40.0% 60.0%

Figure 3 Changes in diagnoses and treatments from second
opinion in 6791 cases. Percentages of patients whose second
opinions led to changes, clarifications, or confirmations of di-
agnoses and of treatments, as assessed by program clinical
staff.

surveyed at the completion of the second-opinion process,
94.7% of patients were satisfied with the experience, and
89.6% said their questions were answered (Supplementary
Table 1, available online). Most participating patients
(83.6%) had discussed the findings with their physicians,
but only 61.2% agreed or strongly agreed that they were
going to follow the second-opinion recommendations.
Last, 87.3% were more confident in their diagnosis or
treatment choice.

DISCUSSION

Patient-initiated second opinions led to recommended
changes in diagnosis for about 15% of participants, changes
in treatment for about 37% of participants, and changes in
both diagnosis and treatment for more than 10%. Addi-
tionally, the second opinions were estimated to have mod-
erate or major clinical impact on patients’ diagnoses in more
than 20% of cases and on the patients’ treatments in more
than 30%. Second opinions within certain specialties were
more likely to result in changes in diagnosis and treatment
than others. Similarly, second opinions within certain spe-
cialties were more likely to have a moderate or major
clinical impact than others. These findings suggest signifi-
cant diagnostic and treatment variability in real-world clin-
ical practice and are consistent with findings using trained
standardized patients."”

Second opinions have been suggested as a strategy to
prevent diagnostic and treatment errors.' The apparent rate
of diagnostic variation identified in this study, roughly 15%,
is in line with estimates of diagnostic errors from a wide
range of different research approaches.'® However, further
evaluations, including long-term follow-up of patient out-
comes, would be needed to determine whether the second
opinions were indeed correct and whether they reduced the

Figure 4 Estimated clinical impact of second opinions in
6791 cases, as assessed by program physicians.

risk of diagnostic error. Studies using follow-up evaluation
in pathology have found that the second opinion itself is
incorrect in 7%-15% of cases, and in some of these in-
stances the correct diagnosis was the first one.'""”

To our knowledge, this is the largest evaluation of
second opinions across several specialties. The number of
requests for second opinions varied substantially between
different specialties, ranging from only a handful of re-
quests in family medicine and in sleep medicine to more
than 1000 requests for orthopedic issues. Additionally, the
proportion of resulting changes in diagnosis and treatment
differed widely by specialty, although treatment changes
occurred more often than diagnostic changes in every
specialty.

Our findings have important implications for future use of
second opinions. First, there is a growing appreciation of
diagnostic error. Recent estimates in US ambulatory care
settings suggest that 1 in 20 patients will experience a diag-
nostic error annually.'® Second, patients are increasingly
becoming interested in becoming active partners in their
care.'”?" Patient engagement changes the dynamic relation-
ship between patients and their providers, such that patients
want and expect greater transparency and more information
about their conditions, and are more willing to question
medical advice.”' >

Although patient satisfaction with the program was very
high, consistent with existing evidence,'* patients did not
always follow the second opinion. This suggests that in these
cases the patients may be either trusting their initial advice or
somehow integrating the advice obtained from their original
providers with the new information. Additional research
could determine why patients decide to choose one opinion
versus the other. For example, some patients might be more
engaged in their own care and independently evaluate the
wisdom of the second-opinion advice provided.

Our analyses and its application have several limitations
because of our focus on a single second-opinion program.
First, the grading of whether diagnoses or treatment
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recommendations changed and the impact of the second
opinions was conducted by internal program staff, allowing
for the potential of bias in these evaluations. However, the
outcome data were evaluated independently. Second, we did
not have data from nonresponders, who might be less satis-
fied with the program. Third, the second opinions provided in
this program were free of charge to the patients, and impli-
cations of our study might be limited with respect to other
patient populations. Fourth, because patients self-selected
second opinions, the frequency of disagreement between
the initial advice and the second opinion in this population
could be higher than in the general patient population. Fifth,
the extensive data gathering, case synthesis, and review
process may make replication difficult in other programs.
However, we are unaware of a similar large-scale evaluation
of any patient-initiated second-opinion program involving
multiple specialties, and our study might be useful for other
programs geared to help patients with diagnosis- and
treatment-related decisions. Last, the study did not include
long-term follow-up to confirm whether, in fact, the second
opinion was correct, or to verify the impact of the changes
made on patient outcomes.

In conclusion, patient-initiated second opinions led to
recommended changes in diagnosis or treatment for a large
portion of participants. Second opinions may identify varia-
tion in real-world clinical practice, potentially serving as a
way to discover errors in diagnosis or in the formulation of
treatment plans. Further evaluation, especially data on long-
term follow-up of patients, is needed to determine whether
second opinions impact clinical outcomes, including the
reduction of harm associated with diagnostic or treatment
erTors.
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Supplementary Table 1

Patient Satisfaction Survey and Responses

No. of Patient  Strongly Neither Disagree
Survey Item Responses Disagree  Disagree  Nor Agree Agree Strongly Agree
I am satisfied with the experience. 2681 20 (0.7) 35(1.3) 88 (3.3) 603 (22.5) 1935 (72.2)
The second opinion answered my questions. 2682 39 (1.5) 59 (2.2) 181 (6.7) 778 (29.0) 1625 (60.6)
I have discussed the results with my physician. 2681 43 (1.6) 74 (2.8) 322 (12.0) 745 (27.8) 1497 (55.8)
I plan to follow the recommendations. 2680 52 (1.9) 84 (3.1) 903 (33.7) 708 (26.4) 933 (34.8)
I am more confident in my diagnosis 2682 40 (1.5) 64 (2.4) 237 (8.8) 759 (28.3) 1582 (59.0)

or treatment choice.

Values are presented as number (percentage).

Supplementary Table 2 Changes and Impact on Diagnosis for All Specialties

Diagnosis Changes (%)

Impact of Evaluation on Diagnosis (%)

Confirmed

Specialty Total Cases (n) Changed or Clarified Pending None Minor Moderate Major Pending
Allergy and Immunology 29 20.7 65.5 13.8 6.9 55.2  20.7 6.9 10.3
Anesthesiology/Pain Medicine 39 35.9 61.5 2.6 38,5 46.2 10.3 5.1 0.0
Cardiovascular Disease 359 9.2 81.1 9.7 24.0 57.4 131 1.9 3.6
Colon and Rectal Surgery 24 16.7 70.8 12.5 20.8 62,5 12,5 4.2 0.0
Critical Care Medicine-Pulmonary 123 19.5 57.7 22.8 11.4 49.6 325 4.1 2.4
Medicine

Dermatology 100 16.0 70.0 14.0 32.0 37.0 22.0 4.0 5.0
Endocrinology and Metabolism 251 11.6 77.7 10.8 28.7 454  18.7 2.0 5.2
Family Medicine 4 25.0 75.0 0.0 25.0 75.0 0.0 0.0 0.0
Gastroenterology 473 23.7 58.8 17.5 18.8  50.3 23.5 3.4 4.0
General Surgery 113 9.7 85.0 5.3 43.4  38.1 8.0 1.8 8.8
Hand Surgery 69 7.2 76.8 15.9 36.2  40.6 13.0 1.4 8.7
Hepatology 57 5.3 84.2 10.5 21.1  49.1 14.0 7.0 8.8
Infectious Disease 59 22.0 61.0 16.9 11.9 47.5 28.8 3.4 8.5
Internal Medicine 87 20.7 54.0 25.3 19.5 44.8 21.8 0.0 13.8
Medical Genetics 20 5.0 80.0 15.0 35.0 40.0 20.0 0.0 5.0
Medical Oncology and Hematology 588 5.1 91.7 3.2 325  43.0 185 3.2 2.7
Nephrology 54 5.6 83.3 11.1 16.7  50.0 25.9 3.7 3.7
Neurologic Surgery 259 17.8 73.0 9.3 31.3  46.7 147 2.7 4.6
Neurology 577 22.5 62.4 15.1 21.5 46.6 23.6 3.6 4.7
Obstetrics and Gynecology 320 14.7 73.1 12.2 23.4 42,5 23.4 4.1 6.6
Ophthalmology 140 12.9 78.6 8.6 35.0 49.3 11.4 0.7 3.6
Orthopedic Surgery 1195 13.8 77.2 9.0 31.7 435 16.0 2.5 6.3
Otolaryngology 233 17.2 76.0 6.9 30.5 425 18.0 3.4 5.6
Pediatric Specialist 411 14.4 76.4 9.2 21.7 52.6 15.6 3.9 6.3
Physical Medicine and Rehabilitation 458 16.6 61.6 21.8 22.3  55.7 175 1.1 35
Plastic Surgery 23 8.7 78.3 13.0 34.8 39.1 17.4 0.0 8.7
Radiation Oncology 42 7.1 92.9 0.0 52.4  45.2 2.4 0.0 0.0
Radiology 16 6.3 93.8 0.0 25.0 62.5 6.3 0.0 6.3
Rheumatology 240 26.3 59.2 14.6 27.5 45.0 20.8 2.5 4.2
Sleep Medicine 5 0.0 100.0 0.0 40.0  40.0 20.0 0.0 0.0
Surgical Oncology 58 3.4 93.1 3.4 51.7 328 121 1.7 1.7
Thoracic Surgery 23 0.0 91.3 8.7 26.1 47.8 17.4 8.7 0.0
Urology 298 7.7 82.6 9.7 45.3  34.9 16.4 0.3 3.0
Vascular Surgery 44 11.4 81.8 6.8 36.4  40.9 18.2 0.0 4.5
All Specialties 6791 14.8 73.8 11.4 27.9  46.3 18.2 2.7 4.9
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Supplementary Table 3 Changes and Impact on Treatment for All Specialties

Treatment Changes (%) Impact of Evaluation on Treatment (%)
Confirmed

Specialty Total Cases (n) Changed or Clarified Pending None Minor Moderate Major Pending
Allergy and Immunology 29 58.6 27.6 13.8 6.9 44.8 31.0 6.9 10.3
Anesthesiology/Pain Medicine 39 69.2 30.8 0.0 7.7 615  28.2 2.6 0.0
Cardiovascular Disease 359 37.3 52.9 9.7 13.4  57.9 20.1 4.5 4.2
Colon and Rectal Surgery 24 41.7 54.2 4.2 0.0 50.0 333 16.7 0.0
Critical Care Medicine-Pulmonary 123 39.0 39.8 21.1 8.9 52.8 341 0.8 3.3
Medicine

Dermatology 100 38.0 52.0 10.0 9.0 47.0 34.0 5.0 5.0
Endocrinology and Metabolism 251 39.4 51.0 9.6 143  48.2 28.7 3.6 5.2
Family Medicine 4 50.0 50.0 0.0 0.0 75.0 25.0 0.0 0.0
Gastroenterology 473 49.3 36.8 14.0 10.4  53.7 29.0 3.2 3.8
General Surgery 113 21.2 75.2 3.5 25.7 46.9 15.9 2.7 8.8
Hand Surgery 69 37.7 55.1 7.2 18.8 43,5 26.1 4.3 7.2
Hepatology 57 24.6 63.2 12.3 15.8  54.4 15.8 5.3 8.8
Infectious Disease 59 45.8 42.4 11.9 22.0 373 27.1 5.1 8.5
Internal Medicine 87 41.4 43.7 14.9 16.1 52.9 16.1 0.0 149
Medical Genetics 20 15.0 65.0 20.0 30.0 40.0 20.0 0.0 10.0
Medical Oncology and Hematology 588 27.0 68.9 4.1 18.2  41.8  34.2 3.7 2.0
Nephrology 54 31.5 57.4 11.1 7.4  53.7 31.5 5.6 1.9
Neurologic Surgery 259 42.5 50.2 7.3 12.7  49.4  26.6 7.3 3.9
Neurology 577 42.3 43.0 14.7 13.3  57.5 21.7 2.6 4.9
Obstetrics and Gynecology 320 42.5 49.7 7.8 10.6 41.6 32.8 8.1 6.9
Ophthalmology 140 30.0 62.9 7.1 12.9 61.4 20.7 1.4 3.6
Orthopedic Surgery 1195 34.6 57.4 8.0 12.9 48.3 26.4 6.0 6.4
Otolaryngology 233 44.2 51.5 43 18.5 48.1  23.6 3.9 6.0
Pediatric Specialist 411 33.8 59.4 6.8 11.4 513 24.8 5.4 7.1
Physical Medicine and Rehabilitation 458 41.3 43.9 14.8 14.0 57.2 22.9 2.2 3.7
Plastic Surgery 23 34.8 47.8 17.4 13.0 47.8 21.7 8.7 8.7
Radiation Oncology 42 21.4 78.6 0.0 9.5 54.8 333 2.4 0.0
Radiology 16 18.8 81.3 0.0 50.0 31.3 12.5 0.0 6.3
Rheumatology 240 46.7 43.3 10.0 19.2  48.8 24.6 2.9 4.6
Sleep Medicine 5 0.0 100.0 0.0 0.0 60.0 40.0 0.0 0.0
Surgical Oncology 58 19.0 79.3 1.7 259 379 293 5.2 1.7
Thoracic Surgery 23 26.1 65.2 8.7 17.4 304  39.1 13.0 0.0
Urology 298 28.5 63.8 1.7 17.8  46.6 30.2 2.3 3.0
Vascular Surgery 44 29.5 63.6 6.8 22.7 455 27.3 0.0 4.5

All Specialties 6791 37.4 53.3 9.3 14.2  50.1 26.5 4.2 5.0
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