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5 Second opinions in orthopaedics add few new
views on diagnosis and treatment policy. A
study of 529 patients.

5.1 Abstract

Background: The aim of this study was to investigate how often second opinions confirm the
diagnosis and treatment of the first opinion doctor, and whether additional
diagnostics in the context of the second opinion provide a more proficient function of
health care.

Methods: 529 consecutive second opinion patients seen at the outpatient orthopaedic clinic at
the University Hospital Groningen were included in the study. The second opinion
consultants completed a questionnaire including details about previous treatment
and diagnosis, and recommended therapy. 

Results: On a simple yes or no basis, the non-confirmation rate of diagnosis in this study
group was 24%. However, this significantly changed the recommended therapy in
only 16% of the study group. Change of treatment was advised in 39%, which is
comparable with American studies of voluntary second opinions on elective surgery.
One of the most important reasons for changing therapy was the presence of
persisting complaints. Furthermore, a large variation of non-confirmation rate was
found between second opinion consultants mutually.

Conclusion: In this series, a second opinion provided new views on diagnosis and treatment in
only a relatively small number of cases.

5.2 Introduction

Requests for second opinions appear to be gaining popularity . In 1996/1997, approximately1,2

30% of all new patients at our outpatient orthopaedic clinic were referred for second opinions.
In the United States, some insurance companies demand a surgery second opinion program

(SSOP) before authorizing certain elective operations in order to restrict inappropriate surgery and to
reduce costs of health care. In Europe interest in SSOPs is also growing . However, considering3-6

the growing demand on health care with restricted financial resources, we need to explore if second
opinions contribute to an efficient utilization of health services. To date, few studies have been
published concerning second opinions on a voluntary basis, independent from mandatory SSOPs .1,2

Little is known about their frequency and outcomes. 
In the present study, voluntary second opinions (patient or consultant initiated) at the Groningen

University Hospital, a tertiary care referral centre, were analysed. The aim of this study was to
investigate the confirmation rate of diagnosis and treatment between first - and second opinion
orthopaedic surgeons, and the contribution of further diagnostic evaluation by the second opinion
surgeon to new insights. Furthermore, differences in non-confirmation rates between second opinion
doctors were explored. A distinction was made between patients who prior to the second opinion had
been treated surgically and/or non-surgically (group A), and those who had not been treated (group
B) by the first opinion physician. We presumed that treated patients often sought a second opinion
because of dissatisfaction with the results of earlier treatment, and that it could encourage the
second opinion consultant to change the treatment policy.
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5.3 Patients and methods

In the period between August 1996 and August 1997, all new patients at the outpatient
orthopaedic clinic at the Groningen University Hospital were asked to participate in the study, based
on informed consent. A referral was considered a ’second opinion‘ when a consultation for the same
complaints had occurred within the previous two years. Both patient-initiated second opinions as well
as physician-initiated referrals for consultative assistance were included. Specific referrals for third
referral centre diagnostic or therapeutic interventions were excluded. Second opinion patients who
had consulted other specialists for first opinion were also excluded from this analysis. 
Of the 2880 new patients seen at the outpatient orthopaedic clinic, 2079 participated in the study.
Eight hundred and one patients did not participate because of refusal and/or language problems. Six
hundred and twenty-five patients were referred for a second opinion according to our definition, of
which 529 patients were previously seen by an orthopaedic surgeon.
All patients were initially and at second opinion examined by board certified orthopaedic surgeons.
Patients’ history, physical findings, laboratory results as well as the original physician’s suggestions
or performed therapies were known to the second opinion consultant. Additional diagnostic
investigations were performed if considered necessary. The second opinion consultants were asked
whether the additional investigations had contributed to new views on diagnosis and treatment policy.
If the patient had agreed, the first opinion consultants were contacted by mail. Both first and second
opinion consultants were asked to complete a self-administered questionnaire about the supposed
diagnosis (ICD-9 code), the recommended therapy, and treatments performed before referral. The
second opinion consultant was familiar with the diagnosis and proposed or performed therapy of the
first opinion consultant. The second opinion consultants were asked to indicate if they agreed with
the first physician’s diagnosis and treatment on a simple yes or no basis. A non-confirmation in
diagnosis was defined as clinically important if it resulted in an alteration in treatment.

Specific attention was given to patients’ characteristics which could influence the confirmation
rate: classification in diagnostic categories and the number of previous opinions sought by the
patient. 

Analysis was performed by using logistic regression and by calculating intraclass correlation to
assess clustering within first or second opinion consultants.
The statistical analysis was performed using the program SPSS version 7.5.2 and MLN.

5.4 Results

5.4.1 PATIENTS

The group consisted of 227 males and 302 females. The mean age was 39 years (range 1-85).
The mean duration of complaints was 54 weeks (range: 1-492 weeks).
Fifty-seven per cent of the second opinion patients felt that it was their own decision to seek a
second opinion, mostly in conjunction with the general practitioner. Three per cent of the patients
were self-referred. In 40% the patients thought that the treating consultant had initiated the second
opinion.
Three-hundred-seventy-six patients (71%) had previously consulted just one orthopaedic surgeon, 82
patients (16%) had visited two, 30 patients (6%) had consulted three, and 31 patients (6%) had
visited four or more orthopaedic surgeons for the same complaints. Of 10 patients (2%) it was
unknown how many consultants they had previously seen.
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5.4.2 CONSULTANTS

Seventeen second opinion consultants took part in the study. The questionnaires were returned
by all second opinion physicians.

According to the second opinion consultants diagnostic evaluation was considered necessary in
320 second opinion patients (61%), and contributed to new views on diagnosis in 91 patients (28%). 

The second opinion physicians used thirty-four different diagnoses. The four made most
frequently were osteoarthritis (16%), chondromalacia patellae (10%), low back pain (9%), and rotator
cuff syndrome (6%). A comparable distribution of diagnoses was seen in patients coming for a first
opinion at our outpatients’ clinic.

5.4.3 CONFIRMATION OF DIAGNOSES

The second opinion consultants confirmed previous diagnoses in 66% of the cases, whereas
they did not in 24%. In 10% non-confirmation of diagnosis was not applicable according to the
second opinion consultants because no orthopaedic diagnosis could be made by either consultant.
However, this could be considered as a confirmation. A slightly higher non-confirmation rate was
found in patients who received their first second opinion (table 1). 

One previous consultation More previous consultations (#)

Therapy changed Total Therapy changed  Total

Diagnosis confirmed 87 (35.5%) 245 (66.6%) 21 (24.7%) 85 (62.5%)

Diagnosis not confirmed 64 (66.6%) 96 (26.1%) 16 (59.3%) 27 (19.9%)

No orthopaedic diagnosis 6 (22.2%) 27 (7.3%) 6 (25%) 24 (17.6%)

Total (*) 157 (42.6%) 368 (100%) 43 (31.6%) 136 (100%)

(*) 25 (5%) patients missing, because separate questions were left unanswered
(#) with regard to the most recently visited opinion specialist

Table 1 The confirmation rate of diagnosis by second opinion consultants

The diagnosis of male patients was more often confirmed at second opinion than of female patients.
(Table 2). If patients were already treated by the first opinion consultant, or were evaluated by
computed tomography at second opinion, the probability of a clinically important non-confirmation
was significantly higher (table 2).
Non-confirmation of diagnosis resulted in rejection of the therapy recommended or initiated by the
first opinion surgeon in 65% of the cases.
The non-confirmation rate did not vary between first opinion consultants, but did vary considerably
amongst second opinion consultants (ranging from 0% to 35%). In other words, not one first opinion
consultant had more frequent unconfirmed diagnoses than any other first opinion consultant.
However, the combinations of first and second opinion consultants yield small numbers of patients
and the possibilities to detect systematic differences are consequently small.
The intraclass correlation of non-confirmation of diagnosis within the second opinion consultants was
.13, implicating that there was indeed some clustering of non-confirmation of diagnosis within the
second opinion consultants. The intraclass correlation was calculated while controlling for patient-
background characteristics, diagnosis and diagnostic procedures. The clustering could not be related
to a specific characteristic of the second opinion consultants such as experience or
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subspecialisation.

Confirmation of diagnosis Confirmation of therapy

Coeff SE Coeff SE

Socio-economic background:

age -.021 (.012) .01 (.02)

sex (1=male) .82* (.32) 1.31* (.49)

educational level .32 (.21) .39 (.29)

insurance status (1=public) -.16 (.37) .27 (.54)

Diagnosis and subjective health

arthritis .49 (.44) .41 (.62)

lumbago -.39 (.70) 2.00 (1.25)

patello femoral complaints -.57 (.52) .02 (.74)

cuff complaints .98 (.69) .65 (1.02)

no orthopaedic diagnosis -.46 (.63) .83 (1.06)

subjective health .03 (.18) -.19 (.27)

duration of complaints .002 (.002) -.001 (.003)

First opinion related variables

initiative for second opinion (1=specialist) .75 (.39) .09 (.56)

communication scale .09 (.24) .54 (.34)

more than one second opinion (1=yes) -0.0 (.38) -.35 (.56)

treated by first opinion physician (1=yes) -1.17* (.54) .36 (.62)

proposed therapy first opinion physician (1=operation) -- – .51 (.50)

Second opinion related variables

ct-scan made -1.51* (.51) -- –

other diagnostic procedures -.08 (.37) -- --

value of the SO (1=positive) -1.71* (.38) -2.27* (.50)

diagnosis confirmed (1=yes) -- – 1.36* (.54)

Table 2 Logistic regression of confirmation of diagnosis (1=diagnosis confirmed) and confirmation of
therapy (1=therapy confirmed) in second opinions (multilevel analysis with second opinion
doctors as level 2)

5.4.4 CONFIRMATION OF THERAPY

Confirmation of therapy was found more often in male patients. If the diagnosis was
confirmed, therapy was also more often confirmed. If the second opinion physician evaluated the
second opinion as sensible, the therapy was less often confirmed; however, it is clear in this case
that the direction of the relation is probably both ways.
The intraclass correlation of non-confirmation of therapy was 0.8, indicating some clustering within
the second opinion physicians.

Group A, the treated patients
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Four-hundred-twenty-nine patients (82%) had received some form of treatment from their first opinion
consultant. Forty-one per cent (217 patients) of them had been previously operated 1,7 (range 1-9)
times. In almost one-third of the operated patients, one or more arthroscopies of the knee had been
performed.

Change of the most recent therapy was recommended in 38% (table 3). The second opinion
doctors differed considerably in their tendency to change therapy or to confirm previous treatment
(range 22-61%). The main reasons to alter therapy in these patients were: persistent complaints
(36%), non-confirmation of diagnosis (36%), and inappropriate indication (12%).
In one-third (59/179) of the patients previously operated on, an operation was again recommended at
second opinion (table 4). The second opinion consultants advised an operative treatment in 29% of
all cases (table 4).

Group B, the untreated patients
One hundred and four patients (18%) had not received any treatment prior to the second opinion.

The non-confirmation rate in therapy of group B was 43%. The major reasons for non-
confirmation in therapy of these patients were inappropriately indicated therapy (43%), and non-
confirmation of diagnosis (18%).

The propensity to operate on untreated patients at second opinion was less than at first
opinion (table 4). Of the 55 operations proposed by first opinion consultants only 34 (62%) were
confirmed at second opinion, and in seven cases an operation was proposed in which the first
opinion consultant had advised a conservative or expectative policy. 

Treated patients Untreated patients

Unchanged therapy 244 (57.4%)  48 (51.0%)

Non-confirmation or alternation of therapy 162 (38.1%)  40 (42.6%)

No therapy recommended  19 (4.5%)  6 (6.4%)

Total (*) 425 (100%)  94 (100%)

 (*) 10 (1.8%) patients missing, because separate questions were left unanswered

Table 3 The confirmation rate in therapy

Recommended therapy Recommended therapy first opinion consultant
second opinion consultant

Group A, treated patients Group B, untreated patients

Operation Conservative/ Total Operation Conservative/ Total
 (FO) expectative (FO) (FO) expectative (FO)

Operation 8 (2%)  100 (23%) 108 (25%)  34 (38%)  7 (8%) 41 (46%)

Conservative or expectative 4 (1%) 294 (69%) 298 (70%)  21(23%)  22 (25%) 43 (48%)

Consultation other specialism 10 (2%) 10 (2%)  2 (2%)  2 (2%)

No therapy advise  13 (3%) 13 (3%)  3 (3%)  3 (3%)

Total 12 (3%) 417 (97%) 429 (100%)  55 (62%)  34 (38%) 89 (100%)

(FO) therapy performed or recommended by first opinion physician
(SO) therapy recommended by second opinion physician

Table 4 The overview of therapy recommendations
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5.5 Discussion

If medicine were an exact science, diagnosis and therapy should not be modified at a
second opinion; since it is not, clinical methods and data are not always completely reliable and
doctors can interpret the same data differently .7

A second opinion can result in non-confirmation of diagnosis or therapy, or both.
In the American studies of SSOPs it is mainly the non-confirmation of therapy that is investigated.

Non-confirmation in diagnosis
Four main factors could be responsible for non-confirmation in diagnosis: inter-doctor

variation among clinicians, differences in expression of the same illness, inaccuracy of registration
and changes of morbidity in time. Inter-observer and intra-doctor variations have been studied
frequently; intra-surgeon variation was found to range from 10% to 50% . Inter-surgeon non-8-13

confirmation is found to be proportional to the number of surgeons involved, independent of their
experience, and inversely related to the severity of the disease .9

A second cause of non-confirmation of diagnosis is difference in expression of the same affliction.
Diagnostic categories can be distinguished in pathophysiological diagnoses and diagnoses without a
clear indication of the underlying pathophysiological cause . In pathophysiological diagnoses causal14

etiological explanation is requisite, there is little room for inter-doctor variation in establishing a
diagnosis. ‘Cox arthritis’ is such diagnosis. Non-pathophysiological diagnoses have no causal
etiological explanation. They depend more on individual perception, leaving more leeway for variation
between physicians; chances of a non-confirmation at second opinion therefore increase .14

Changes in morbidity could be the result of either the natural course of the disease or prior
treatment. As we defined second opinion as a consultation occurring within two years of the original
visit for the same complaint, this could partly account for differences in diagnosis and therapy. The
patients’ condition could have worsened or changed in any way during the time interval between the
initial visit and the second opinion. Without this time interval we would probably have found even less
non-confirmation between the first opinion and second opinion consultants.

Non-confirmation of diagnosis is often classified in three categories: substantial (affecting the
therapy), less substantial, and minor (no consequences for the therapy) . The criteria on which15,16

this classification is based are not always very concrete.
On a simple yes or no basis, the non-confirmation rate of diagnosis in this study was 26%

for actual second opinions, and 20% for third to fifth opinions. In only 17% of second opinions and
11% of third to fifth opinions was the difference of diagnosis substantial (with consequences for the
therapy).
The non-confirmations in diagnosis found in our study depended on several factors which were not
always equally solid. We had no golden standard for diagnosing patients. Therefore, non-confirmation
in diagnosis might be true non-confirmation in diagnosis, or a difference in labelling. More than half of
the patients received a non-pathophysiological diagnosis or ‘no substantive orthopaedic diagnosis’.
The largest inter-doctor variation is usually found in these categories of diagnosis .14

Second opinion consultants more often requested additional investigations when clinical and
radiographic examination had not shown any evident abnormalities. These investigations were
sometimes performed to justify the fact that ‘no substantive orthopaedic diagnosis’ could be found
after all.

Next to the inter-doctor variation between first and second opinion physicians, we also found
a wide divergence in the incidence of non-confirmation among the second opinion consultants
themselves. This phenomenon, which had no bearing on the selection of patients, has not been
described earlier in the literature. Furthermore, a large variation amongst the second opinion
physicians in establishing ‘no substantive orthopaedic diagnosis’ (2-22%) was noticed. We found no
explanation for the differences in clinical judgement amongst the second opinion consultants in this
study. There was no correlation with the degree of experience or with sub-specialisation. However,
the number of second opinion consultants was only small.
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Non-confirmation in therapy
In the American studies of SSOPs relatively high rates of non-confirmation for surgery were

found at second opinion, especially in orthopaedic surgery, gynaecology, urology and ophthalmology
. Unconfirmed recommendations for elective surgery varied between 10% and 19% for mandatory17,18

programs, and between 20% and 34% for voluntary programs. The non-confirmation rates on
voluntary programs for orthopaedic conditions were even higher, up to 46% . The major reasons for19

not confirming proposed surgery were absence of pathology (38%) and failure to utilize indicated
medical therapy (31%) . The difference in non-confirmation rate between mandatory and voluntary19

programs remains unexplained. The so-called ‘Sentinel effect’ is probably a more significant factor in
a mandatory program. The ‘Sentinel effect’ refers to the phenomenon that (mandatory) SSOPs may
prompt physicians to choose conservative treatment more often because of possible reevaluating by
other physicians. The percentage of non-confirmation in therapy in this study (38-43%) is comparable
to the American studies on voluntary second opinions regarding elective surgery .9,18-20

In contrast to the American studies, where all second opinion patients had been
recommended for elective surgery by their referring physician, our study-group also sought a second
opinion after being proposed a non-operative treatment, or no therapy at all. Only untreated patients
in our study group are more or less comparable with the American SSOP studies. In treated patients
a change in therapy was often made not because of non-confirmation with the previous therapy, but
because this earlier therapy had not been successful.
We found great divergences of non-confirmation rates between second opinion doctors mutually, and
in the disposition of second opinion doctors to operate (range 15-47%). To our knowledge, this has
not been described in the American literature. No explanation for the aforementioned findings could
be found; probably factors related to idiosyncrasies of individual doctors were involved. 
An unexpected finding was that concordance with the first opinion doctors was not smaller in treated
patients than in untreated patients. We had expected the opposite, because we presumed that
treated patients often sought a second opinion because they could not accept the results of earlier
treatment. Perhaps untreated patients more often requested a second opinion when they were
sceptical about the advice of the first specialist, or not prepared to follow it.

A recognised difficulty in this type of study is the selection of the patients. The number of second
opinion patients who did not participate and their motivation to refuse is not exactly known, owing to
rules on privacy. Furthermore, there was not always congruity in the answers of first and second
opinion consultants regarding the initial therapy.

In this study, afflictions were encountered relatively often which did not require further (specialistic)
care according to the second opinion consultant; one-third of the patients in this study could have
been treated by the family doctor. 

Our findings confirm that second opinions do not always contribute to an efficient utilization
of health services. In the past decades, SSOPs have been used to prevent unnecessary surgery in
the United States. Nowadays, the consultants’ workload caused by second opinions is increasing
rapidly, and in order to prevent a growing incidence of unnecessary second opinions, guidelines for
their application should be developed.
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