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Establishing a Theoretical Model to Evaluate

the Value of Second Opinion Visits
Michael Halasy, DHSc, MS, PA-C, and Jason Shafrin, PhD
Abstract

In order to produce a mathematical model for better understanding of the benefits and utilization of
second opinions and to understand the contradiction between the value of second opinions and their
perceived underuse, we developed an expected utility theory model to quantify their value. We use a case-
based example to find types of biases that could affect second opinions. Although the baseline expected
utility theory model presented assumes providers are rational, we relax this and discuss the implications
for how these alternative specifications alter predicted use. We found that second opinions are valuable
when diagnostic accuracy is variable across physicians or access to high-quality care is restricted. In a
stylized simulation example in which about half (50.1%) of diagnoses were incorrect, receipt of 1 second
opinion reduced the error rate to 25.8% and receipt of 2 second opinions reduced the error rate to 16.0%.
After incorporating potential biases into the model, the value of second opinions increases only when
aversion to changing the initial diagnosis is greater than aversion to correcting a mistake. Additionally, this
model reveals that second opinions have value even when diagnostic accuracy is perfect. Further, when
financial incentives differ from the incentives of the initial consult, a second opinion offers patients a
reasonable bound of their treatment options. To conclude, we identify numerous reasons for underuse of
second opinions. Specifically, value depends on the degree of diagnostic uncertainty, presence of
behavioral biases, and variation in local compensation regimes. Despite their value, recent trends could
actually decrease the value of second opinions.
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N ew models of care delivery have
expanded access to second opinion
visits, including e-consults and tele-

medicine, particularly as coronavirus disease
2019 has limited access to in-person encoun-
ters in recent months. Physicians and other
providers generally support new digitally
based consultation models. Developments in
information technology have allowed the crea-
tion of firms that offer independent case re-
view. For instance, the Massachusetts-based
“Best Doctors” offers “second opinion”
coverage, which includes independent case re-
view by a panel of experts representing the top
5% of US physicians.

Despite technological advances and
increased use of telemedicine during the coro-
navirus disease 2019 pandemic,1-3 patients
often do not seek second opinions. One Gallup
poll revealed that only 30% of people believe
Mayo Clin Proc Inn Qual Out n April 2021
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that they should seek a second opinion or addi-
tional research about their conditions.4 In 1994,
Wagner andWagner5 noted a close relationship
between sociocultural factors such as race, in-
surance type, and education and whether a
patient sought a second opinion.5 Among
gastroenterology patients, the number of
patients seeking second opinions doubled be-
tween 1989 and 1994,6 yet this was still less
than 20% of patients overall who sought care
for gastroenterology conditions.

Second opinion use may also be subopti-
mal because of physician preferences. The
emergence of clinical practice guidelines has
changed care by providing evidence-based
care pathways that may limit the need for sec-
ond opinion requests.7 In Israel, most physi-
cians support second opinions outside the
inpatient setting, but many of them stated
that providing a second opinion within the
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SECOND OPINION MODELING
hospital was forbidden or a “collegial taboo.”8

Providers also shy away from second opinions
owing to litigation fears. Providers have con-
cerns that a change in diagnosis or treatment
options could expose the primary provider
to a malpractice claim.9

Although some patients and providers
believe that second opinions are not needed,
extensive evidence indicates that provider diag-
nostic accuracy is highly imperfect. In the case
of thyroid fine-needle aspiration (FNA) bi-
opsies, for example, diagnostic disagreement
occurred in 26% of cases in one study10 and
13% in another.11 In urologic cancers, Way-
ment et al12 found a 10% diagnostic disagree-
ment whereas another study examining them
noted a discrepancy in scoring in 15% of sam-
ples, with 46% requiring a upgrade and 54%
being downgraded.13 Similar rates of disagree-
ment occur for attention-deficit/hyperactivity
disorder medication doses,14 detection of ab-
normalities in neuroradiology studies,15 and
testicular cancer therapy plans.16 Another study
from Mayo Clinic in 2017 established that only
12% of final diagnoses were the same as the
initial, with 66% better defined/refined, and
21% had a substantially different diagnosis.17

Another study in 2014 reported that 1 in 20
patients were misdiagnosed.18

This relatively high misdiagnosis rate af-
fects the quality of care patients receive. Sec-
ond opinion reviews of FNA biopsies could
reduce the need for diagnostic thyroidectomy
in 25% of patients with no increase in false
negatives, and second opinion consultations
in thyroid FNA increased biopsy accuracy
from 60% to 74%.19

THEORY
To understand the contradiction between the
apparent value of second opinions and their
perceived underuse, this article develops an eco-
nomicmodel and also uses a case-based example
to determine conditions under which second
opinions provide the most value. The model re-
lies on the expected utility theory (EUT) frame-
work initially but later expands the model to
incorporate deviations from perfectly rational
behavior owing to hindsight bias, ego bias, and
collegial bias. The model examines how second
opinions can be useful along 2 dimensions: (1)
the likelihood an individual receives the correct
diagnosis and (2) how second opinions can
Mayo Clin Proc Inn Qual Out n April 2021;5(2):502-510 n https://d
www.mcpiqojournal.org
counteract financial incentives that may bias
provider treatment choices.

Although there are several theories of
utility and value, EUT remains the most
commonly used prescriptive/normative theory
within both the economic and decision sci-
ences literature. In game theory as well as in
decision analysis, EUT provides insight into
multidimensional decisions under uncertainty
when applied within a rational framework.
Proposed by Bernoulli in the 1700s, EUT
was expanded by von Neumann and Morgen-
stern, who applied it to the expanding field of
game theory in 1944.20 They described 4 ax-
ioms that define a rational decision maker,
including completeness, transitivity, indepen-
dence, and continuity. The International Soci-
ety for Pharmacoeconomics and Outcomes
Research21,22 in the United States as well as
the National Institute for Health and Care
Excellence23 in the United Kingdom recom-
mend using expected utility frameworks to
model how patient value of a treatment’s
health benefits under uncertainty.

In addition to applying the standard EUT
frameworkdwhich assumes perfect ration-
alitydwe also develop a modified EUT model
in which perfect rationality does not hold.
Critics of EUT, such as Tversky and Kahne-
man,24 note that individuals do not always
make decisions in a rational manner. For
instance, patients overestimate the likelihood
of low probability events. Further, standard
utility does not take into account loss aversion
and ignores the 4-fold pattern of risk attitudes
first described by them.

METHODS
To better understand the current use of sec-
ond opinion consults, our model incorporates
many of the incentives that influence both
provider and patient behavior. We discuss
the theory that helps to inform rational deci-
sion making; then, we develop a mathematical
model using theory to describe the different
incentives and how they might yield different
results on the basis of the impetus behind
the reason for the second opinion.

CASE EXAMPLE
Matthew, a 24-year-old firefighter, presents to
a spine surgery practice that is part of a private
group with the recent onset of severe right
oi.org/10.1016/j.mayocpiqo.2021.01.014 503
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lower extremity pain. He was seen by his pri-
mary care provider who had completed imag-
ing and noted a large L5-S1 disc compressing
the right L5 root. He was given an oral corti-
costeroid dose pack, which helped “a little,”
and therapy was initiated. Because of his
ongoing pain, he was referred to surgical prac-
tice. He is seen by one of the surgeons who
immediately offer surgery. He is concerned
as he had asked about nonoperative options,
but felt as though those were not really
addressed or discussed. He presents back to
his primary care provider, asking if he can
be sent for a second opinion.
MODEL
In our baseline EUT model, providers choose
treatments on the basis of 2 factors: (1) the
treatment’s effect on their income and (2) the
treatment’s effect on the patient’s health.
Consider a provider utility function similar
to the one outlined by Ellis and McGuire25:

Uðt; dÞ ¼ UðpðtÞ; BðtjdÞÞ
in which t is the treatment selected and d is the
physician’s judgment of the patient’s diag-
nosis. The treatment and diagnosis variables
affect provider utility through the 2 pathways
described above. The choice of treatment will
influence provider profit (income) defined as
p (t). Providers paid via fee-for-service (FFS)
are more likely to increase treatment intensity
than those paid via capitation or salary.26 Phy-
sicians balance profit motive against the
benefit patients would gain from a given treat-
ment, B(t|d), where the benefit of a treatment
depends on their diagnosis.

The Ellis and McGuire EUT model incor-
porates how a treatment affects patient health
into the decision-making process. Thus, if 2
different courses of treatments are equally
effective, the reimbursement system may be
the deciding factor. If 2 treatment regimens
are equally profitable, only patient benefit
will matter. In practice, providers balance a
profit motive and patient health and often-
times there may be trade-offs. For instance,
aggressive chemotherapy treatment of patients
with cancer may lead to better survival out-
comes but more adverse events; palliative
care may result in suboptimal survival out-
comes, but superior quality of life. In cases
in which there are trade-offs between
Mayo Clin Proc Inn Qual Out n April 2021
treatment regimen, the provider reimburse-
ment structure may be particularly influential
in the provider’s treatment recommendation.
In our case study above, the surgeon’s profit
motive may influence their recommendation,
particularly in cases in which there is some
ambiguity regarding which treatment option
is best.

An additional complicating factor is that in
practice not only is there significant uncer-
tainty surrounding treatment options, but pa-
tient diagnosis is also imperfect. Misdiagnosis
could occur owing to random errors or owing
to provider incentives to misdiagnose a pa-
tient. We incorporate provider misdiagnosis
into the model by defining do as the true diag-
nosis and da patient. We incorporate provider
misdiagnosis into the model by defining do as
the true diagnosis and ~dj as the provider j’s
estimated diagnosis. We assume that the pa-
tient’s health improvement is larger when the
provider selects a treatment on the basis of
the correct diagnosis rather than the incorrect
diagnosis. Mathematically, this implies that
Bðt�jd0Þ � Bðt�j~djÞ, in which t* is the physi-
cian’s choice of treatment that maximizes their
utility conditional on d. Note that the treat-
ment that maximizes patient health benefit,
t** may not be the same as the one that max-
imizes physician utility t treatment that maxi-
mizes patient health benefit t** may not be
the same as the one that maximizes physician
utility t* , because the physician’s optimization
incorporates not only patient benefit but also a
treatment’s effect on their income.

Our model initially assumes that misdiag-
nosis occurs solely because of provider error.
We assume that all provider behavior to maxi-
mize profits occurs through the selection of
treatments conditional on diagnosis rather
than through intentional misdiagnosis. Thus,
we model the physician’s diagnosis, dj as a
function of the true diagnosis, do physician’s
diagnosis ~dj as a function of the true diagnosis
do and a measure of diagnostic accuracy. Math-
ematically, this corresponds to the probability
distribution ~djwfðd0; sjÞ. In other words, we
assume that on average the provider correctly
diagnoses, but there is some amount of
errordcaptured by the variance term sj in
this diagnosis. The amount of error (ie, sj)
varies by provider (index j), and in our model,
smaller values of sj indicate better quality
;5(2):502-510 n https://doi.org/10.1016/j.mayocpiqo.2021.01.014
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SECOND OPINION MODELING
physicians. We assume that providers vary
only in their ability to diagnose patients.
Thus, our framework assumes that provider
quality depends on diagnostic accuracy rather
than technical proficiency.

In this model, second opinions serve 2
purposes. First, they increase the likelihood
an individual receives the correct diagnosis.
Second, they help patients improve outcomes
in which provider financial incentives affect
treatment choices. We discuss both second
opinion uses in more detail below.
FIGURE. Simulation to estimate the effect of the number of second
opinions on the likelihood of an incorrect diagnosis.z
FINDINGS

Second Opinions That Correct Clinical Errors
Patients can improve the likelihood that they
receive the correct diagnosis 1 of 2 ways: (1)
select higher quality physicians or (2) seek sec-
ond opinions. In our model, choosing higher
quality physicians amounts to selecting physi-
cians that more accurately diagnose (ie, select-
ing a physician j with smaller sselecting a
physician jwith smaller sj). In practice, howev-
er, patients may not be able to identify higher
quality physicians. Even in the case in which
provider diagnostic accuracy is observable, pa-
tients still may not be able to always select
higher quality providers. In a free market,
higher quality physicians will charge more,
limiting access. Even if third-party payers fix re-
imbursements, high quality providerswill likely
have longer waiting times, and thus access to
high quality providers will be restricted or
may opt to practice outside the health insurance
system (eg, concierge medicine).

Patients can also decrease the likelihood of
clinical errors through second opinions.
Because our model assumes that providers
accurately diagnose on average, the average
diagnosis will move closer to the true diag-
nosis as the number of clinicians visited in-
creases. Formally, let s be the number of
second opinions. By the law of large numbers,
as the number of second opinion increases, the
average diagnosis converges to the true diag-
nosis (ie, formally as s/N, 1

s

P~d/d0).
This model assumes that the current state of
knowledge is such that providers are able to
accurately diagnose on average.

Consider a simplistic model to demonstrate
the value of second opinions. Assume that diag-
noses, d Consider a simple to demonstrate the
Mayo Clin Proc Inn Qual Out n April 2021;5(2):502-510 n https://d
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value of second opinions. Assume that
diagnoses ~dj; range between 0 and 1 over a uni-
form distribution. Assume a “correct” diagnosis
is any diagnosis of value ranging from 0.25 to
0.75 and any diagnosis of value below 0.25 or
above 0.75 is “incorrect.” Further assume that
when patients receive second opinions, they
take the average value. We simulated 1000 pa-
tients and estimated the share of patients with
one of the “incorrect” diagnoses and how this
varied on the basis of the number of second
opinions received.

Under this simplistic model, we see that
the effect of second opinions has a dramatic ef-
fect on whether patients will receive an incor-
rect diagnosis (Figure). When patients receive
1 second opinion, the share of patients with an
incorrect diagnosis falls considerably by half to
25.8%; adding another second opinion makes
this figure fall substantially again to 16.0%; a
third second opinion drops the rate of the
incorrect diagnosis to just under 1 in 10 pa-
tients (9.9%).

Second opinions are especially valuable
when (1) some providers systematically misdi-
agnose or (2) providers suffer from hindsight
or ego bias. We extend the model above to
incorporate both cases. To incorporate the first
scenario, assume each provider’s diagnosis is
not centered on the true diagnosis. In this
extended model, we assume that ~djwfðdj;
sjÞ, in which for some j dj ¼ d0 and for other
j djsd0. We assume that the difference be-
tween each physician’s average diagnosis and
the true diagnosis is distributed as follows:
dj � d0wNð0; sjÞ: By law of large numbers,
oi.org/10.1016/j.mayocpiqo.2021.01.014 505
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*Formally, this means
that vU/vU

���di � dtrue
���

<
vU

ðjdi � d0jÞ < 0:

yFormally, one could
incorporate collegial
bias into the utility
function by assuming
that the reference
diagnosis, ~dj0, is
defined not as the
most recent diagnoses
made by the physi-
cian, but the most
recent diagnosis by
any another provider.
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as the number of second opinions increases,
the average diagnosis converges to the true
diagnosis. This convergence, however, occurs
more slowly than if all providers predicted
the correct diagnosis on average.

Providers who reevaluate patients, howev-
er, may suffer from various biases that do not
occur when a provider evaluates a patient for
the first time. Hindsight bias, for instance, oc-
curs when one believes that the diagnosis
given was clearly the correct one, despite the
existence of some measure of uncertainty at
the time of diagnosis.27 Providers may also
suffer from ego bias and be overconfident in
their own diagnosis.27

To account for hindsight and ego biases,
we expand our model to permit the same
physician to evaluate the same patient multiple
times. Specifically, we create a dynamic utility
function. The dynamic utility function is spec-
ified as follows:

Ujt

�
t; ~djt;~dj0; d0

�
¼ Ujt

�
pðtÞ; B

�
t

����~djt
�
;

~djt�~dj0;~djt � d0

�

The utility function now depends not only
on the physician’s current treatment and diag-
nosis (t; ~djt) but also on the original diagnosis
from the primary physician, ~dj0), and the
patient’s true diagnosis d0. Here, the term ~djt �
~dj0 is the difference between the provider’s
diagnosis at time t, ~djt, and their original diag-
nosis ~dj0. Measuring diagnostic accuracy
numerically may seem odd for some readers;
a diagnosis is either correct or incorrect. Never-
theless, for modeling purposes, measuring
diagnostic accuracy as a continuous variable is
useful as incorrect diagnoses that result in the
same treatment would be “less incorrect” than
a completely incorrect diagnosis that results
in suboptimal or even harmful treatment.
Because of hindsight and ego biases, provider
utility decreases when they have to revise their
original diagnosis. In contrast, providers also
have an incentive to correctly diagnose the pa-
tient; utility decreases when the diagnosis given
is far from the true diagnosis.*

After incorporating hindsight and ego biases
into our dynamic model, second opinions pro-
vide significant value when new information
Mayo Clin Proc Inn Qual Out n April 2021
appears. Specifically, new information can man-
ifest itself as new patient symptoms, the receipt
of test results, or many other sources of informa-
tion. Secondopinions are especially useful in this
model because if the first provider’s diagnosis is
incorrect, it is less likely for them to change the
diagnosisdeven in the presence of new informa-
tiondbecause of hindsight and ego biases.
When seeking a second opinion from another
provider, by construction theirmost recent diag-
nosis is the same as their original diagnosis (i.e.,
dj¼do original diagnosis (ie, di ¼ d0) and thus
the desire for an accurate diagnosis will fully
determine the diagnosis chosen. In other words,
the second provider does not have a vested inter-
est in maintaining their previous diagnosis.

In contrast, second opinions may be less
effective in practice because of collegial bias.
Although using previous physician’s opinions
may strengthen clinical decision making in
some cases, second opinions may be influ-
enced by the referring physician’s original
opinion.28 Other studies have found that
two-thirds of oncologists believed that the first
diagnosis and recommendations influenced
the outcome of the second opinion visit,
with another one-third believing that the rela-
tionship between physician colleagues biased
the encounters and 41% believing that the
public nature of a second opinion was influen-
tial.29 In other words, providers may have an
incentive to select diagnoses that correspond
to the original diagnosis to maintain a collegial
relationship.y

In summary, the value of second opinions
is useful in our EUT model because of the law
of large numbers. If new information appears,
getting a second opinion from a new physician
is especially useful because of hindsight and
ego biases of the original evaluating physician,
but may be less useful because the second
physician suffers from collegial bias. As long
as the magnitude of collegial bias is less than
the combined effect of hindsight and ego
biases, patients will gain value from second
opinions.

Second Opinions That Correct Provider
Incentives
Although the discussion above describes the
benefits second opinions offer when providers
misdiagnose, second opinions provide value
even when providers diagnose patient illness
;5(2):502-510 n https://doi.org/10.1016/j.mayocpiqo.2021.01.014
www.mcpiqojournal.org

https://doi.org/10.1016/j.mayocpiqo.2021.01.014
http://www.mcpiqojournal.org


zIn certain cases,
t�� > t�FFS > t�capitation,
if FFS reimbursement
is below the provider’s
marginal cost.

SECOND OPINION MODELING
without error. To describe why this is the case,
let us simplify our model to now assume that
all providers correctly diagnose all patients
without error (i.e., dj¼ do all providers
correctly diagnose all patients without error
(ie, ~dj ¼ d0Þ. Even if the diagnosis is perfect,
providers vary in the types of treatment they
recommend. In our case example, Matthew
was seen and immediately offered surgery,
although research has found that he might
have benefitted most from a trial of an injec-
tion and conservative therapy.30 Although
idiosyncratic and regional differences in pro-
vider culture explain some of these treatment
differences across providers, financial incen-
tives also influence treatment choice.

To describe how financial incentives affect
treatment choices within our model, we
explicitly describe how treatment choices
affect provider income. Assume that treatment
t is a continuous variable, and as t increases,
provider profit increases under FFS reim-
bursement mechanisms but decreases under
capitation. We model the effect of treatment
choice on profits as follows:

pðtÞ ¼ cþ ðp� cÞt
in which C is the capitation payment, p is the
payment the provider receives for treatment t,
and c is the marginal cost of treatment t. Under
an FFS system, C¼0 and p>0; under a pure
capitation system, C>0 and p¼0.

These financial incentives exert influence
on physicians to either oversupply or under-
supply treatment to patients. Fee-for-service
providers have an incentive to prescribe
more services than capitated providers because
provider revenue from additional treatments is
positive under FFS. In contrast, provider reve-
nue from additional treatment under capita-
tion payment is zero and thus these
providers have an incentive to undersupply
care. Let tj an incentive to undersupply care.
Let t�j be the optimal treatment provider j
chooses for a patient with a given diagnosis.
If this is the case, t�FFS � t�capitation.

If patients seek second opinion from practi-
tioners paid through different reimbursement
systems, they can establish an upper bound on
the correct treatment. Assume that the and lower
bound on the correct treatment. Assume that the
treatment quantity t�� maximizes patient benefit
Bðtjd0Þ. In general, t�capitation � t�� because
Mayo Clin Proc Inn Qual Out n April 2021;5(2):502-510 n https://d
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providing extra treatment adds no income to
the provider and, by definition, any other treat-
ment below t�� is less than optimal from the
patient’s perspective. In contrast, typically t�FFS
� t�� because physicians reimbursed through
an FFS system can increase their income by
increasing treatment intensity.z Thus, by
securing a second opinion from practitioners
paid through different reimbursement systems,
patients acquire an upper or lower bound sur-
rounding the optimal treatment.

Patient Decision-Making Application:
In-network vs Out-of-network
For cases inwhich the diagnosis is uncertain, our
model reveals that using only in-network pro-
viders is ideal. To seewhy this is the case, assume
that patients who visit providers within the
managed care plan’s network pay a low
co-payment but patients who seek care from
providers outside the plan’s network pay higher
co-payment rates. By consulting only in-
network providers, the patient pays lower co-
payments. Our model assumes that provider
reimbursement affects only treatment decisions
and not diagnostic accuracy. For instance, if
the co-payment for an in-network visit is $10
and the co-payment for an out-of-network visit
is $30, the patient could seek a second (and
third) opinion for the same price as one out-of-
network visit. As described above, as the number
of second opinion increases, the average diag-
nosis converges to the correct diagnosis.

When evaluating alternative treatment
recommendations conditional on diagnosis,
however, visiting both in-network and out-of-
network providers provides a distinct advantage.
Assume, for instance, that all the managed care
insurer’s in-network practitioners are all paid
capitation and out-of-network providers are
paid FFS. For simplicity, assume that there is
no diagnosis error. In this case, in-network
providers will select a treatment level that is
below the optimal treatment quantity (ie,
t�capitation � t��). If a patient seeks a second opinion
from another in-network providerdwho is also
paid capitationdthe patient would receive a
similar treatment plan (t�capitation). A second
opinion from an out-of-network FFS practi-
tioner, in contrast, would offer patient an alter-
native treatment plan t�FFS. As described above,
it is likely that t�FFS is above the optimal treatment
plan and t�capitation is below the optimal treatment
oi.org/10.1016/j.mayocpiqo.2021.01.014 507
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plan. Nevertheless, by seeking a second opinion
from an out-of-network provider, the patient es-
tablishes upper and lower bounds on treatment
alternatives. If the same treatment is proposed in
both cases (ie, t�capitation ¼ t�FFS), the patient can
be fairly confident that this is the correct treat-
ment course.

Patients will value second opinions from
out-of-network provider more when the
choice of treatment has a larger effect on the
patient’s health status or when the out-of-
network co-payment is low. Formally, assume
that the minimum treatment a practitioner
would prescribe is t and the maximum treat-
ment is t. Let gðtjd0Þ be the probability density
function of receiving treatment t given diag-
nosis d0 and assume that d0 is known with cer-
tainty. When

R ½Bðt��jd0Þ�Bðtjd0Þ�gðtjd0Þdt is
large, you are more likely to see a second
opinion out of network. In other words, if
your health is likely to experience a significant
change in the outcomes in cases in which you
do not receive the optimal treatment, the
second opinion from an out-of-network
physician is more valuable. Because the out-
of-network co-payment directly affects the pa-
tient consumption of nonhealth goods, lower
out-of-network co-payments will increase pa-
tient utility of these types of second opinions.

DISCUSSION
This article developed a simple economic
model to find the value of second opinions
for both diagnostic and treatment decisions.
Second opinion visits can correct clinical errors
in both diagnosis and treatment recommenda-
tions and/or correct provider incentives when
the initial provider has a financial stake in a
different diagnosis or more likely a different
treatment recommendation. The model reveals
that physician behavior may increase or
decrease the value of second opinions when
new information arises. In this dynamic model,
the initial provider may be less likely to change
an existing or initial diagnosis despite the
admission of new information because of hind-
sight or ego bias, which impairs the ability of
the initial provider to change their assessment
and treatment recommendations. Second opin-
ions help address this problem, as the second
provider is not exposed to those biases. Howev-
er, there is evidence that the initial diagnosis
can also bias the consulting practitioner who
Mayo Clin Proc Inn Qual Out n April 2021
is providing the second opinion, especially in
circumstances in which the 2 providers may
have an established relationship.29

New technology models using telemedi-
cine have shown promise in this area. One
study compared the management of 2
different groups of diabetic patients and found
no statistical difference.31 Another study, look-
ing at patient-reported outcomes using remote
orthopedic consultations, found 85%
preferred video consultation, and no differ-
ences were noted in patient-reported health
over 12 months.32

When financial incentives influence treat-
ment recommendations, second opinions help
patients establish bounds for reasonable treat-
ment options. For instance, a patientmay receive
a treatment recommendation without knowing
whether this recommendation is relatively
aggressive or relatively conservative compared
to the average treatment level. Following up on
our case example, he was sent for further
work-up with a different surgeon via a telemed-
icine evaluation and was recommended to have
an epidural injection and ongoing conservative
care. He was more satisfied with this encounter
as the surgeon took the time to explain the
different options and allowed the patient to
make an informed decision. The initial surgeon
was clearly interested in performing surgery, a
more aggressive treatment, with higher compen-
sation, than considering other options.
Compensation may affect how physicians frame
the “standard” treatment for a given diagnosis.
By seeking second opinions from physicians
paid under different reimbursement systems
(ie, FFS compared with capitation or salary), pa-
tients can set bounds for reasonable treatment
options and gain a better understanding of
whether the original treatment recommendation
meets their individual preferences for aggressive
vs conservative treatment.

Recent health care industry trends may
further decrease the use of second opinions.
Although information technology decreases the
cost of accessing a second opinion, it may also
decrease its value. For instance, improved diag-
nostic technologies such as biometric sensors
and real-time at-home patient monitoring sys-
temsmay decrease the need for second opinions
if these sensing technologies becomemore accu-
rate. Additionally, the health care industry has
consolidated market share under fewer key
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players in recent years.33 Moreover, the advent
of large physician practice networks and
accountable care organizations may limit pay-
ment system heterogeneity and further decrease
the value of second opinions. Thus, although
second opinions often provide significant value
and appear to be currently underused, it is un-
clear whether second opinion use will increase
in the future.

There are some limitations, however; as
noted above, EUT works well when describing
risky decisions that are being undertaken by
rational decision makers in areas of uncertainty.
Although this model will help describe and
evaluate second opinions, there are limitations,
as not all patients or providers will engage in
rational behavior, and there are always un-
known variables that cannot be quantified.
CONCLUSION
We identify numerous reasonswhy second opin-
ionsmay be underused. First, the value of second
opinion depends on the degree of diagnostic un-
certainty. Although physicians are clearly imper-
fect, ego bias may cause them to overestimate the
quality of their own diagnosis. Second, collegial
bias may make physicians hesitant to counteract
the opinions of the first physician. Third,
although variation in local provider compensa-
tion regimes will affect the value of second opin-
ions, providers likely do not take this information
into accountwhen considering a second opinion.
As illustrated in our case example, the patientwas
immediately offered a high-cost, high-risk pro-
cedure without considering further nonoperative
treatments. Research has found that although
surgery can be an effective means of treating
disc herniation, 70% of these soft disc extrusions
will heal on their own with conservative care, in-
formation that was not provided to the patient
during his first spine surgical evaluation.30 We
would suggest that providers need to be aware
of potential biases when referring patients to spe-
cialists and be aware that second opinions have
the potential to improve diagnostic accuracy
and treatment outcomes.
Abbreviations and Acronyms: EUT = expected utility
theory; FFS = fee-for-service; FNA = fine-needle aspiration
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