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BACKGROUND: Second medical opinions have become
commonplace and even mandatory in some health-care
systems, as variations in diagnosis, treatment or prog-
nosis may emerge among physicians.
OBJECTIVE: To evaluate whether physicians’ judgment
is affected by another medical opinion given to a
patient.
DESIGN: Orthopedic surgeons and neurologists
filled out questionnaires presenting eight hypotheti-
cal clinical scenarios with suggested treatments. One
group of physicians (in each specialty) was told what
the other physician’s opinion was (study group), and
the other group was not told what it was (control
group).
PARTICIPANTS: A convenience sample of 332 physi-
cians in Israel: 172 orthopedic surgeons (45.9% of their
population) and 160 neurologists (64.0% of their
population).
MEASUREMENTS: Scoring was by choice of less or
more interventional treatment in the scenarios. We
used χ2 tests and repeated measures ANOVA to com-
pare these scores between the two groups. We also fitted
a cumulative ordinal regression to account for the
dependence within each physician’s responses.
RESULTS: Orthopedic surgeons in the study group
chose a more interventionist treatment when the other
physician suggested an intervention than those in the
control group [F (1, 170)=4.6, p=0.03; OR=1.437, 95%
CI 1.115-1.852]. Evaluating this effect separately in
each scenario showed that in four out of the eight
scenarios, they chose a more interventional treatment
when the other physician suggested an intervention
(scenario 1, p=0.039; scenario 2, p<0.001; scenario 3,
p=0.033; scenario 6, p<0.001). These effects were
insignificant among the neurologists [F (1,158)=0.44,
p=0.51; OR=1.087, 95% CI 0.811-1.458]. In both
specialties there were no differences in responses
by level of clinical experience [orthopedic surgeons:

F (2, 166)=0.752, p=0.473; neurologists: F (2,154)=
1.951, p=0.146].
CONCLUSIONS: The exploratory survey showed that in
some cases physicians’ judgments may be affected by
other physicians’ opinions, but unaffected in other
cases. Weighing previous opinions may yield a more
informed clinical decision, yet physicians may be
unintentionally influenced by previous opinions. Second
opinion has the potential to improve the clinical decision-
making processes, and mechanisms are needed to
reconcile discrepant opinions.
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INTRODUCTION

Second opinion is a treatment ratification tool with a
critical influence on diagnosis, treatment and prognosis.
Common sense indicates that ‘two pairs of eyes are better
than one.’ Back in the 1970s, Massachusetts required that
Medicaid recipients obtain a second surgical opinion
before elective surgery.1 Indeed, vast research has identi-
fied significant diagnostic discrepancies between indepen-
dent opinions in many clinical domains,2–12 and utilization
review programs that require second opinions substantially
reduce the number of diagnostic and surgical proce-
dures.13,14 In recent years, second opinion has evolved
into a patient's right,15 and many patients are likely to
obtain a second opinion on a serious diagnosis.16 Second
opinion has also become an integral part of many health-
care systems, offering a competitive marketing benefit for
attracting patients.
Research on second opinions has mainly focused on the

prevalence of diagnostic variations between independent
reviewers.2–12 Other studies dealt with the cost-effective-
ness of second opinion programs,17–20 the patient’s reasons
for seeking a second opinion and the characteristics of these
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patients,15,21–24 and patient-physician communication in
second opinions.25–28 The other side of the coin—physician
judgment in forming an opinion—has been scarcely studied
to the best of our knowledge. Physicians giving second
opinions may be affected by previous opinions given to the
patient by other physicians. For example, in a recent survey,
nearly two-thirds of 65 Australian oncologists believed that
the first physician’s recommendation influenced the out-
come of the second opinion.29 If such effects occur, they
may have important implications on patient care. We sought
to evaluate whether such effects empirically exist in second
opinion consultations.

METHODS

Study Tool

We developed a questionnaire with eight hypothetical clinical
scenarios representing clinical dilemmas encountered in
routine practice, followed by closed-choice diagnostic
and treatment options with no clear-cut “correct” choice
(see online appendix). The scenarios aimed to cover a
variety of clinical scenarios, in terms of clinical condition and
age of patient. The options ranged from the least interven-
tional (e.g., physiotherapy) to the most interventional (e.g.,
surgery). We asked the physicians to choose the most
appropriate option. We used closed-choice questions because
we aimed to study the influence of other opinions rather than
testing clinical correctness. The physicians were asked to
anonymously fill out their clinical experience, gender, and
country of medical school at the end of the questionnaire.
Clinical experience was categorized as: resident, senior with
up to 7 years of post-training experience (2 years of
fellowship and 5 years as an independent senior), and senior
having more than 7 years of post-training experience. We had
no a priori hypotheses about the influence of the demographic
factors and basically used them as sample descriptors.
We developed separate (but similarly formatted) question-

naires for orthopedic surgeons and neurologists, each contain-
ing scenarios pertinent to each specialty. We chose specialties
that involved high rates of second opinions, and enabled
comparison between surgical and non-surgical specialties. The
scenarios were prepared by an orthopedic surgeon (YK) and a
neurologist (GI), and validated by senior peers. We performed
a pilot study with 40 physicians to evaluate the clarity of the
questionnaire and agreement with the suggested treatments.
The pilot study showed that the scenarios were clear and
answerable within a limited time of less than 10 min.

Study Design

The study design is presented in Figure 1. The first four
scenarios appeared on the first page of the questionnaire,

with no information about whether this was the first or
second opinion (baseline scenarios). The other four scenarios
appeared on the second page, under one of two conditions:
one group of physicians was told what the other opinion was
(study group), and the other group was told that the patient
already got another opinion, but not what this opinion was
(control group). Hence, each physician saw eight responses,
consisting of four baseline scenarios and four ‘condition’
scenarios (either previous opinion is known or unknown).
Such a design enables both a comparison between the two
groups (conditions) and a comparison of each physician to
his/her baseline. All physicians in each specialty viewed the
same eight scenarios. To ensure that each of the eight
scenarios appears both as a baseline scenario and as a context
of second opinion, the four scenarios on the first page and the
four scenarios on the second page were flipped across the
two formats: in one format, scenarios 1-4 were on page 1 and
scenarios 5-8 on page 2, and vice versa in the other format.
Hence, we had four instruments for each specialty (2
conditions × 2 formats). Thus, each scenario appeared in a
different context in the different instruments: as a baseline
scenario, as an “other opinion known” scenario, or as an

Figure 1. Study design.
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“other opinion unknown” scenario. To avoid possible
confounding of the nature of the other opinion (e.g., more
interventional or less interventional), the other opinion was
always the most interventional one.

Study Population and Sampling Method

We administered the questionnaires to a convenience
sample of orthopedic surgeons and neurologists. The
questionnaires were administered during annual meetings
of the Israeli Orthopedic Association and the Israeli
Neurological Association, and in orthopedic and neurolog-
ical wards at large teaching academic medical centers
during 2008-2009. The questionnaire was interviewer-
administered to ensure that baseline scenarios (1st page)
were responded to prior to the ‘condition’ scenarios (2nd
page). The participants were not provided with any
incentive. The protocol was approved by the institutional
ethics and human subjects review committees, and by the
Israeli Ministry of Health, Department of Clinical Trials, for
the nationwide surveys.

Outcome Measures

The outcome measure was an "interventional score" that
represents the level of intervention chosen (i.e., choosing a
more interventional treatment vs a less interventional one).
The responses to each scenario were coded on a pre-defined
ordinal scale from least interventional to most interventional
(see online appendix). We summarized the "interventional
score" at the physician level and at the scenario level. At the
physician level, we summed each physician's responses
across all scenarios, in the four baseline scenarios (1st page),
and in the four condition scenarios (2nd page). At the
scenario level, we summed the response scores to each
scenario, across all physicians. Hence, each scenario had three
sums: as a baseline scenario, as an “other opinion known”
scenario, and as an “other opinion unknown” scenario.

Statistical Analyses

We analyzed the interventional scores at the physician level
and at the scenario level. At the physician level, we used
repeated measures ANOVA to compare between each
physician’s sum of interventional scores in the baseline
scenarios (1st page scenarios) and their sum of interven-
tional scores in the ‘condition’ scenarios (2nd page
scenarios) (the within-subjects variable), by the condition
(first opinion is known or unknown), and clinical experi-
ence (the between-subjects variables). To adjust for the
dependence within each physician’s responses, we fitted a
cumulative ordinal regression, within the framework of
generalized estimating equations.30 The dependent variable

was the physician’s response for each scenario. The
predictors were the context under which the physician saw
the scenario (baseline, first opinion is known or unknown),
the clinical experience, and their interaction as fixed factors.
Because the scenarios had a different number of options (2,
3, or 4), we normalized the responses into three ordinal
interventional levels: low, medium, and high. We used the
physician’s identifier as a random effect for clustering. We
used backward elimination for model selection. At the
scenario level, we used the χ2 test for independence
between the response level (1-4) and the context under
which the scenario appeared (baseline, other opinion
known, or unknown). We ran all statistical tests using
SPSS® version 18 and ran them separately for each
specialty.

RESULTS

A total of 332 questionnaires were collected, of which 172
were from orthopedic surgeons (45.9% of the 375 registered
orthopedic surgeons in Israel) and 160 were from neurol-
ogists (64.0% of the 250 registered neurologists in Israel).
There were significant differences in the characteristics of
the two specialties (Table 1). The orthopedic surgeons’
sample included more male physicians [χ2(1)=43.2, p<
0.001], fewer senior physicians [χ2(2) = 30.0, p<0.001],
and more physicians who studied in Israel [χ2(1)=5.9, p<
0.015] compared to the neurologists’ sample.

Responses to the Baseline Scenarios

The distribution of the responses to the baselines scenarios
(see online appendix) shows that there was an adequate
diversity of opinion, i.e., none of the scenarios had a
dominant response across the physicians. The orthopedic
surgeons tended to choose a less interventional treatment in
scenarios 1, 2, 6, and 7, and a more interventional treatment
in scenarios 4 and 5, while in scenarios 3 and 8 there was a
balanced choice. The neurologists tended to choose a less
interventional treatment in scenario 1, and a more interven-
tional treatment in scenarios 5 and 8, while in scenarios 2,
3, 4, 6, and 7 there was a balanced choice. Hence, the

Table 1. Comparison of Selected Characteristics of the Orthopedic
Surgeon and Neurologist Samples

Characteristics Orthopedic
surgeons
(N=172) %

Neurologists
(N=160) %

p

Gender (% male) 96.4 65.6 <0.001
Clinical experience <0.001
Resident 39.0 26.3
Senior ≤7 years 18.0 3.8
Senior >7 years 43.0 70.0
Medical education country
(% Israel)

60.7 45.6 0.015
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scenarios described a range of various clinical scenarios
with no clear-cut choice, with some tendency to fewer
interventional treatments, thereby allowing an evaluation of
how a more interventional choice might affect a physician’s
judgment.

Interventional Scores at the Physician Level

In the orthopedic surgeons’ sample, physicians assigned to
both the study group and the control group had similar mean
scores for the four baseline scenarios (1.85 vs 1.95; p=0.45).
Yet in the second set of four scenarios (the ‘condition’
scenarios), study group physicians had significantly higher
mean interventional scores than the control group physicians
(2.25 vs 1.97; p=0.03). For the study group physicians, the
mean interventional scores were significantly higher in the
‘condition’ scenarios than their baseline interventional scores
(2.25 vs 1.85; p<0.01), whereas for the control group
physicians, these mean interventional scores were not
different from their baseline interventional scores (1.97 vs
1.95; p=0.87) (Fig. 2a). In the neurologists’ sample,
physicians assigned to both the study group and the control
group had similar mean scores for the four baseline scenarios
(1.93 vs 1.92; p=0.97) and the second set of four scenarios
(the ‘condition’ scenarios) (2.00 vs 1.91; p=0.51). For both
the study and control groups, these mean interventional
scores were not different from their baseline interventional
scores (study group: 2.00 vs 1.93; p=0.64; control group:
1.91 vs 1.92; p=0.89) (Fig. 2b). In both specialties there
were no differences in responses by level of training
[orthopedic surgeons: F (2, 166)=0.752, p=0.47; neurolo-
gists: F (2,154)=1.951, p=0.15].

The cumulative ordinal regression models supported
these findings. In the orthopedic sample, the probability to
choose a more interventional treatment was greater in the
study group relative to the baseline (OR=1.437, 95% CI
1.115-1.852), while in the control group it was not
different from the baseline (OR=1.059, 95% CI 0.871-
1.286). In the neurologists’ sample, the probability to
choose a more interventional treatment was not different
from the baseline in both the study group (OR=1.087,
95% CI 0.811-1.458) and the control group (OR=1.017,
95% CI 0.827-1.250).
In simple words, the orthopedic surgeons who knew that

the other physician had suggested an intervention (study
group), chose a more interventional treatment compared to
the baseline and to those who did not know that the other
physician suggested an intervention (control group). The
neurologists were not affected by whether they knew the
previous opinion or not.

Interventional Scores at the Scenario Level. Estimating
these effects separately per each scenario showed that in
four out of the eight scenarios, the orthopedic surgeons
chose a more interventional treatment when they knew that
the other physician suggested an intervention (scenario 1, p=
0.036; scenario 2, p<0.001; scenario 3, p=0.015; scenario 6,
p<0.001) (Fig. 3a). For these scenarios we performed post-
hoc multiple comparisons among the baseline, the study
group and the control group with Holm’s correction,31 which
yields adjusted p-values. Significant differences were found
between the baseline and the study group (scenario 1, p=
0.039; scenario 2, p<0.001; scenario 3, p=0.033; scenario 6,
p<0.001). The interventional score in these scenarios was

Figure 2. Interventional scores across all physicians. a Orthopedic sample, n=172, b neurologist sample, n=160). Note: This figure represents
the means of the interventional scores across all physicians. It ranges from 1 (least interventional) to 4 (most interventional). Error bars show

95% CI (confidence intervals) of means.
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greater in the study group relative to the baseline. Again, no
such effects were found among the neurologists (Fig. 3b).

DISCUSSION

Our findings show that awareness of another opinion
shifted orthopedic surgeons’ choices towards a previously
given more interventional opinion. These findings empiri-
cally support a recent survey in which nearly two-thirds of
65 Australian oncologists believed that the first physician’s
recommendation influenced the outcome of the second
opinion.29 However, the orthopedic surgeons’ judgment
shifted in specific scenarios, but was not shifted in other
scenarios. The neurologists were unaffected by previously
given opinions.
Our study shows empirically that a previous medical

opinion might influence medical decision-making in spe-
cific physician populations and specific clinical scenarios.

We are cautious about making a judgment whether being
affected by a previous opinion is “good” or “bad,” or about
asserting its generalizability to other populations. Neverthe-
less, our results should generate hypotheses and highlight
areas for further research rather than making a statement
about general physician behavior.

What is the Clinical Meaning of These Findings? It is
reasonable to expect multiple solutions to clinical problems.
Indeed, surgical judgment can differ radically from one
surgeon to another.32 Interventional treatments such as
surgery sometimes eventually appear to be unnecessary,33

and might have subsequent complications and complex
rehabilitation. Conversely, delaying necessary surgery
might have deleterious effects, to the point of requiring a
more radical intervention than the one that would have
sufficed beforehand. Two similar opinions would make a
strong argument, but discrepant opinions may provide the
impetus for deeper evaluation and reconciliation of the
discrepancies. This is especially relevant considering that
patients tend to give the second opinion greater importance
than the first one.34 Moreover, information from previous
opinions may save time and costs of redundant diagnostic
procedures, but awareness of previous opinions may
influence the consultant’s judgment, making it seemingly
less objective.

Why Were Orthopedic Surgeons Affected and Neurologists
Not? One may wonder how differences between orthopedic
surgeons and neurologists might evolve in the effect of the
previous opinions. First, we assume that the nature and
characteristics of each specialty may contribute to different
clinical judgments and attitudes towards other opinions.
Second, differences in the treatment options available for
the clinical scenarios may also have played a role: the
orthopedic scenarios had a wider treatment spectrum (i.e., the
range between the least interventional to most interventional
treatment, e.g., physiotherapy vs arthroscopic capsular shift),
whereas the neurological scenarios had a less wide treatment
and diagnostic spectra (e.g., begin an immune-modulatory
treatment vs expectant clinical follow-up). Third, the two
samples had different characteristics (gender, clinical
experience, and country of training). However, we did not
observe an effect of these characteristics on the physicians’
judgment. However, this study mainly intended to probe
whether the discussed decision effects empirically exist, and
further research is required to study the reasons for
differences in the clinical rationale between orthopedics and
neurology.

Other Factors that May Affect Judgment. Besides the
previous opinion, other clinical, cultural, and organizational
factors may affect clinical judgment and the effect of other

Figure 3. Interventional scores in each scenario. a Orthopedic
sample, n=172, b neurologist sample, n=160). Note: The bars

represent the interventional score, which is the weighted mean of
the answers to each scenario across all physicians. The mean was
calculated for each scenario as it appeared as a baseline scenario

and as a ‘condition’ scenario (other opinion is known or
unknown). The mean ranged from 1 (least interventional) to 4
(most interventional). Orthopedic scenarios: 1. Displaced subca-

pital fracture. 2. Acute sciatica. 3. Shoulder dislocation. 4.
Peritrochanteric fracture. 5. Displaced pylon fracture. 6. Displaced

bimalleolar fracture. 7. Right shoulder pain. 8. Total knee
arthroplasty. Neurological scenarios: 1. Optic neuritis. 2. Inter-
mittent ptosis. 3. Mild ischemic stroke. 4. Migraine headache. 5.

Change in handwriting. 6. Occulomotor palsy. 7. Loss of
consciousness. 8. Minor cognitive impairment. Detailed scenarios

and treatment option appear in the online appendix.
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opinions. However, seniority did not play a significant role
in our data. Nevertheless, it may have had an effect,
hypothetically, if the respondent had known what the other
physician’s seniority was. Moreover, all of the participating
physicians practice in academic hospitals where each
department follows established protocols that are followed
by both junior and senior physicians. Personality traits and
economic considerations may also play a role in decision-
making. Following another opinion also may be a safer
option because it is less prone to future law suits.35,36

Future studies should explore such issues in other clinical,
cultural, and organizational settings.

Strengths and Limitations. The strengths of this study are
that it was the first to attempt to study a unique physician
decision-making situation in a second opinion context, with
a sample size covering a large proportion of the studied
populations. The achieved response rates conform to
physicians' response rates in published surveys, varying
between 30-70%.29,37–39 The instrument we used was
adequate to detect potential influences from second
opinions, because it compares between each physician’s
natural (baseline) responses and responses while being
aware of another opinion. We acknowledge some limitations
to this study. The questionnaires reflect attitudes towards
hypothetical scenarios, with incomplete information about the
patient and the condition. Yet physicians in real-life settings
are frequently required to make decisions with imperfect
information. The scenarios were intentionally presented
without a clear-cut choice, because we did not look for a
"right" clinical answer but for the effect of the other opinion.
However, other choices may inevitably emerge in real-life
settings. Second, in an instrument such as the one we used
(comparing within-subject baseline to ‘condition’ responses),
it may have been challenging for the physicians to imagine
how they would respond in real life to a situation of decision-
making considering another opinion, as compared to
decision-making without another opinion. Third, the other
opinion provided was always the most interventional one. We
were unable to add additional experimental conditions
because of the population saturation. Hence, it would be
interesting to know whether such effects would have existed
had the other opinion been the least interventional one or an
ambivalent one.

CONCLUSIONS

This exploratory survey showed that physician judgment in
some cases may be affected by other physicians’ opinions,
but unaffected in other cases. The orthopedic surgeons were
affected in some cases by a previous opinion that suggested
an intervention, while the neurologists were not affected by
whether they knew the previous opinion or not. Due to the

impact of any decision on the patient's health, clinicians
should be mindful of such potential effects. Further studies
should explore such responses in other clinical, cultural, and
organizational settings.
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