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Abstract
Objective: We have used multidisciplinary expert panels to assess the health benefits from two different
emergency medical service programs in Norway. This gave the opportunity to study the reliability of the
expert panel method.
Methods: Two panels assessed case reports for 18 children, and two other panels assessed case
reports for 64 adult patients. The assessments of each case report were compared. These assessments
were also compared with assessments of the same case reports, done by the same panels 1 and 9
years earlier.
Results: Two different panels agreed on the benefit/no benefit conclusion in at least 75% of the patients,
both for children and adult patients (kappa 0.88–0.50). For groups of patients assessed to have some
health benefit, the magnitude of the benefit estimates differed by 25% between the panels. When the
same panels assessed the same patient groups twice, 1 and 9 years apart, their estimates of total
benefit differed up to 30%. However, estimates for single patients, as well as estimates from single
panel members, varied considerably more.
Conclusions: Use of multidisciplinary expert panels is a useful method for estimating health benefits
on program level or for groups of patients. But assessments from single panelists, and for single patients
may be seriously biased.
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Randomized controlled trials (RCTs) are considered the gold standard for documenting
benefit of medical interventions. Recently this conventional wisdom has been challenged
by studies that claim well-designed observational studies yield similar evidence (3;5), and
in some settings RCTs are not feasible. As one alternative, health benefits may be assessed
by observational designs as consensus methods, such as careful external evaluation through
multidisciplinary expert panels (12). Expert panel methods have most commonly been
used to examine the appropriateness of clinical interventions, in education, and to identify
research priorities (11;32).

The documentation of the validity and reliability of expert panels used in such settings
is, however, limited. The reliability of the method has been reported to vary considerably.
Poor reliability has been found in studies on criteria for emergency cesarean section (2) and
assessment of quality of care (8), while fair to good reliability has been demonstrated in
studies on appropriateness of coronary angiography (16), coronary revascularization and
hysterectomy (31), and on benefit from hospitalization (7).

Emergency care is one of the areas of health care where sufficient evidence from
rigorously conducted empirical studies such as RCTs does not exist—or may ever exist,
for practical and ethical reasons. Alternatively, expert panel methods have been used in this
area, for example, in trauma-related preventable death studies. The reliability of the method
has varied from poor (25;30;33) to almost excellent (22;26). In a recent study on medical
treatment and transport in prehospital emergency care, Nijs and coworkers (28) found that
the agreement among experts was poor.

We have earlier used the expert panel method to evaluate the health benefits from a
helicopter emergency medical service (EMS) program in Tromsø, Norway (10). Recently,
an almost identical study design was used to assess the benefits from another air and ground
EMS program operating in a different region (Stavanger) of Norway (21). This gave us
the opportunity to study the reliability of the expert panel method. The aim of the present
study was to compare the assessments of the same patients in different panels, to compare
the assessments of the same patients at different times in the same panels, and to study the
inter- and intrapanelist variation in the assessment of health benefits.

METHODS

Selection of Patients

The present study is a side project from two studies on the health benefits from anesthetist-
manned air and ground EMS programs (10;21). The studies were carried out in Tromsø
and Stavanger, where the benefits from 370 and 1,106 patient transports were assessed
during the study period. In these studies, consulting anesthetists prepared case reports for
each transport, and preliminarily grouped them as having potential benefit or not. Expert
panels then assessed health benefits for the patients with a potential benefit in a two-
round formal nominal group process. The case reports in the two studies included the
same key elements of information (time intervals, symptoms, signs, medical interventions,
clinical course, etc.), with the Stavanger study presenting the information on a standardized
form.

The patients included in the present study were stratified samples from the Tromsø and
Stavanger patient populations. From each population, a number of patients judged by the
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panels to have no benefit were randomly sampled, with about half of them among patients
for whom the panels reached the no-benefit conclusion in the second round. Further, about
half of the patients judged to have a benefit were also randomly sampled, ensuring that
one-third of them were drawn among those with the highest benefit. Altogether, 82 patients
were included in the present study: 34 from Tromsø and 48 from Stavanger. Of these 82
patients, 47 patients were sampled from patients judged by the panels to have a benefit, and
35 from patients judged to have no benefit. The purpose of the stratified sampling procedure
was to make sure that we included several patients with debatable benefit from the EMS
program, as well as a number of patients who had a major benefit.

Expert Panels

We used the same panels as in the previous studies (10;21): two panels in Tromsø and
two in Stavanger. In both studies, one panel assessed possible benefits for children less
than 15 years of age and pregnant women, and a second panel assessed possible benefits
for all other (adult) patients. The panels for children and pregnant women consisted of an
anesthetist, a paediatrician, an obstetrician, a general practitioner, and an epidemiologist. In
Stavanger, this panel also included a surgeon. The panels for adults included an anesthetist,
a surgeon, an internist, a general practitioner, and an epidemiologist. In Tromsø the two
panels had no common members, while in Stavanger the two panels shared four of the
members.

Health Benefit Assessments

The panels made their judgments on the basis of the same case reports as in the previous
studies. We also provided the panels with the same body of relevant evidence from the
literature, asking them to integrate this into their decision-making process. The panels
followed the same assessment procedure: in round 1, the panelists individually stated their
estimates of benefit for each patient on a form. In round 2, the panels convened, and the
panelists revealed their estimates and argued for them. Following the discussion, the panel
members stated their final assessments on the form. There was no explicit requirement that
the panels should achieve consensus in the second round.

Health benefits from the ambulance programs were estimated as life-years gained; for
each patient, remaining life expectancy was obtained from Norwegian life tables (19). We
used the same life tables as used in the previous studies (10;21). Life-years gained were
calculated by multiplying the remaining life expectancy by the probability (assessed by
the panel members) that these life-years were attributable to the anesthetist-manned EMS
program, compared with possible outcome from a realistic medical alternative. Evaluation
of the realistic alternative was based on actual state of readiness, actual qualifications, and
calculated time lags for general practitioners, ground ambulance services, and any other
current service to be involved in the care of each individual patient, assuming the studied
EMS program was not accessible.

The Tromsø and Stavanger panels assessed all 82 case reports. Thus, both the Tromsø
and the Stavanger panels assessed their “own” case reports (34 and 48 case reports, respec-
tively) in the year 2000. Previously, the same panels had evaluated the same case reports.
For the Tromsø panels, this took place 9 years earlier (1991) (10), while for the Stavanger
panels the time interval was 1 year (1999) (21). When the panels assessed the case reports
for the second time, their earlier estimates were concealed.

In addition, the 34 case reports from Tromsø were sent to the Stavanger panels, while
the 48 Stavanger case reports conversely were sent to the Tromsø panels. In this way, two
different panels evaluated the same (34 + 48) 82 case reports.
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Table 1. Patients Assessed by the Panels According to Age and Diagnostic Groups

Adults, 15 + years Children, 0–14 years

n Female Mean age n Female Mean age
Diagnostic groups (%) (range) (%) (range)

Infection 1 0 16 5 20 3.6 (0–10)
Cardiovascular disease 36 11 61.8 (32–81) 0
Neonatal problems — — — 1 0 0.0
Trauma 18 11 36.9 (17–80) 8 38 7.4 (0–12)
Intoxication 4 50 33.5 (20–60) 0
Respiratory problems 4 50 59.3 (26–79) 2 0 7.0 (1–13)
Other 1 100 75 2 0 8.5 (6–11)

Total 64 17 52.3 (16–81) 18 28 6.0 (0–13)

Statistics

To compare the panels’ classification of the patients as having benefit or not, kappa statistics
were used. Inter- and intrapanel comparisons of the assessment on individual patients were
displayed with simple plots and Bland Altman plots (4).

RESULTS

Included in this study were 82 patients: 25 adults and 9 children from Tromsø, and 39 adults
and 9 children from Stavanger. All the Tromsø patients were transported by helicopter. In
Stavanger 24 patients were transported to the hospital by helicopter, while 24 went by
ground ambulance.

Among the 18 patients aged under 15 years, trauma and infection were the most fre-
quent diagnoses (Table 1). The diagnostic group “Other” included one child with epileptic
convulsions and one with febrile convulsions. Among the 64 patients aged 15 and older,
cardiovascular disease and trauma dominated.

Interpanel Comparisons

If “benefit” for a patient is defined as a mean life-year gain of more than zero among the
panelists, the two panels evaluating adult patients agreed on the benefit/no benefit conclusion
in 48 of 64 cases (kappa = 0.50). If “benefit” is defined as a median life-year gain of more
than zero, the panels agreed in 50 of 64 cases (kappa = 0.56). For children, the panels agreed
in 14 of 18 (kappa = 0.58), and 17 of 18 cases (kappa = 0.89), respectively (Table 2).

For the 64 adult patients, the Tromsø panel estimated the total mean health benefit at
195 (median 192) life-years gained, related to 29 patient transports. The most pessimistic
panelist estimated the gain to be 157 life-years (in 25 patients), while the most optimistic
panelist estimated 223 years (in 24 patients). For the same 64 patients, the Stavanger panel
estimated the total mean benefit to be 245 life-years, i.e., 26% higher than the Tromsø panel,
in 31 patients. The Stavanger panel achieved consensus on this assessment. The association
between the assessments of the two panels for the individual patients is shown in Figure 1
(Spearman’s rho 0.591). The estimates differed considerably for four patients. Two patients
with cardiac arrest had a great benefit according to the Tromsø panel, and a smaller benefit
according to the Stavanger panel. For two other patients (one poisoning and one traffic
accident), the estimates of the Stavanger panel were more optimistic (Figure 1).

The 18 patients less than 15 years of age had a total mean health benefit of 145 (median
156) life-years (among 11 patients), according to the Tromsø panel. The most pessimistic
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Figure 1. (A) Plot of assessment of mean health benefit (life-years gained) for patients
15 years and older (n = 64) by the two panels. (B) Difference between mean benefit estimates
of Stavanger and Tromsø panels (life-years gained) plotted against average (n = 64). Each
point represents one patient, except at zero, where it indicates 26 patients.
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Table 2. Agreement Between Panels Evaluating Health Benefit for (A) Patients 15 Years and
Older (n = 64) and (B) for Patients Less than 15 Years (n = 18)

A Patients 15 years and older (n = 64)

Stavanger panel

Benefit No benefit Total

Tromsø panel
Benefit 22 (20) 7 (3) 29 (23)
No benefit 9 (11) 26 (30) 35 (41)

Total 31 (31) 33 (33) 64 (64)

B Patients less than 15 years (n = 18)

Stavanger panel

Benefit No benefit Total

Tromsø panel
Benefit 7 (7) 4 (1) 11 (8)
No benefit 0 (0) 7 (10) 7 (10)

Total 7 (7) 11 (11) 18 (18)

Benefit is defined as a mean life-year gain of more than 0.0 years across panel members. Numbers in parenthesis
indicate results when benefit is defined as a median life-year gain of more than 0.0 years.

panelist estimate was 85 life-years (in 8 patients), the most optimistic 207 years (in 9
patients). The Stavanger panel judged unanimously the total mean benefit to be 27% higher,
184 life-years. In four patients (meningococcal sepsis [1], placenta previa [1], and bronchial
asthma [2]), the judgments differed markedly.

Intrapanel Comparisons

Twenty-five patients 15 years and older were transported by the EMS helicopter to the
hospital in Tromsø. They were evaluated twice by the Tromsø panel, 9 years apart. The
panel agreed on the benefit/no benefit conclusions in 1991 and 2000, corresponding to a
kappa of 0.60 (“Benefit” for a patient is defined as mean life-year gain > zero among the
panelists). In 1991, the panel evaluated the total mean health benefit to be 64 life-years
(most pessimistic estimate, 40; most optimistic, 81). Nine years later, the total mean benefit
estimate was 78 life-years (range 60–94), representing an increase of 22%. In three patients,
the assessments of the panel differed notably on the two points of time.

The Tromsø panel, evaluating patients less than 15 years of age (n = 9), assessed in 1991
that these patients had a total mean health benefit of 160 life-years (range, 127–219). In 2000,
the panel estimated the total mean benefit to be 107 life years (range, 66–148), i.e., 33%
lower than in 1991. The panel agreed on the benefit/no benefit conclusions corresponding
to kappa = 0.77.

The Stavanger panels evaluated patients transported by EMS ground ambulance and
helicopter to the hospital in Stavanger on two occasions, in 1999 and 2000. The panel
evaluating patients 15 years and older (n = 39), agreed on the benefit/no benefit conclusions
corresponding to kappa = 0.38. The panel concluded in 1999 that these patients had a total
mean benefit of 213 life years (range, 212–213). One year later, they unanimously concluded
that the total mean benefit for the same patient group was 21% lower, i.e., 169 life-years
gained. One patient was considered to have a considerably higher benefit in 1999 than
in 2000. This was a patient with a head injury, who was intubated at the site of a traffic
accident.
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The panel evaluating patients less than 15 years of age (n = 9) assessed these patients
to have a total mean health benefit of 69 life-years in 1999. One year later, the total estimate
was 70 life-years. Kappa value on the benefit/no benefit conclusions was 0.77.

Both Stavanger panels achieved consensus in their evaluation of the patients, with one
exception. This was one adult patient in 1999, where one panel member meant that the
patient had no benefit, while the other four members unanimously assessed the benefit to
be 0.4 life-years.

The Panel Process

The number of patients assumed to have no benefit from the ambulance program increased
from round 1 to round 2 for all panels. In 2000, the Tromsø panel evaluating adult patients
(n = 64) estimated the mean benefit to be zero for 14 patients in round 1. In round 2, the panel
concluded that 35 patients had no benefit. For the same patients, the Stavanger panel esti-
mated no mean benefit for 11 patients in round 1 and for 33 patients in round 2. For children
(n = 18), the Tromsø panel stated no benefit for six patients in round 1 and for seven patients
in round 2. Corresponding numbers from the Stavanger panel were no benefit for seven pa-
tients in round 1 and for 11 patients in round 2. Through the discussions in the panel meetings,
the total mean benefit estimates and the range between the estimates of the most pessimistic
and the most optimistic panel member were generally reduced from round 1 to round 2.

In 2000, the Tromsø panel assessed the total mean benefit for the 64 adult patients to be
308 life-years (range, 149–628) in round 1. In round 2, the total mean estimate was reduced
to 195 life-years (range, 157–223). Corresponding estimates for the same 64 patients for the
Stavanger panel were 253 (range, 140–341) in round 1 and 245 (consensus) in round 2. The
Tromsø panel evaluating children less than 15 years of age (n = 18) reduced their estimates
of total mean benefit from 188 life-years (range, 78–313) in round 1 to 145 (range, 85–207)
in round 2. Corresponding estimates from the Stavanger panel was 177 (range, 40–280) in
round 1 to 184 (consensus) in round 2.

In 1991, the Tromsø panel evaluating the 25 adult patients reduced their total mean
benefit estimate from 106 life-years (44–136) in round 1 to 64 (40–81) in round 2. The
panel evaluating children (n = 9) changed their estimates from a total mean of 152 years
(103–235) in round 1 to 160 (127–219) in round 2.

Corresponding estimates for the Stavanger panels in 1999 were for adult patients
(n = 39) from 206 life-years (101–296) in round 1 to 213 (212–213) in round 2. For children
(n = 9), the estimates changed from 78 life-years (12–163) in round 1 to 69 (consensus) in
round 2.

Among the members of the panels, the epidemiologist gave the most pessimistic esti-
mates of total benefit. This was the case for both Stavanger panels in 1999 and 2000 and
for both Tromsø panels in 1991 and 2000 (except for the children panel in 2000, in which
the anesthetist was the most pessimistic). The most optimistic panelist varied. In Tromsø it
was the anesthetist in 1991 and the internist in 2000 for adult patients, and the anesthetist
(1991) and the obstetrician (2000) for children. In Stavanger (round 1) the most optimistic
member of the panel for adult patients was the surgeon in 1999 and the anesthetist in 2000.
Among members of the Stavanger panel evaluating children, the obstetrician (1999) and
the anesthetist (2000) were the most optimistic.

DISCUSSION

This study indicates that use of expert panels provides reasonably reliable estimates of health
benefits in terms of life-years gained. Two different multidisciplinary expert panels agreed
on the benefit/no benefit conclusion in at least 75% of the patients, both for adult patients
and children (kappa, 0.50–0.88). Concerning the magnitude of the total health benefit for

164 INTL. J. OF TECHNOLOGY ASSESSMENT IN HEALTH CARE 19:1, 2003

https://doi.org/10.1017/S0266462303000151 Published online by Cambridge University Press

https://doi.org/10.1017/S0266462303000151


Reliability of panel methods

the patient groups, the differences between the estimates of the panels were about 25%.
When the same panels evaluated the same patient groups twice, 9 and 1 year(s) apart,
respectively, their estimates of total benefit differed up to about 30%. However, estimates
for single patients, as well as estimates from single panel members, varied considerably
more.

The reliability of the expert panel method is influenced by the selection of patient cases.
A false high reliability probably would have been achieved if the cases were selected among
more clear-cut benefit or no benefit cases. To counteract this possibility, we used a stratified
sampling procedure to secure that we included several patients for whom it was not obvious
whether they benefited or not from the EMS programs.

The panels base their judgments on the information provided to them. The doctors
producing them may influence the case reports. More complete information has been shown
to increase the reliability of panel judgments (25;26), but may be difficult to achieve for the
prehospital setting. In the present study, one of the panels asked for more information for
two patients, but unfortunately this was not available. To keep the premises for judgment
constant and to improve reliability (20), we also provided the panels with the same relevant
research evidence from the literature.

Lack of a higher reliability of expert panel judgments should not be surprising. In the
daily work of doctors, clinical disagreement is a major concern. Even skilled clinicians ex-
amining patients disagree regarding their findings. They disagree over patients’ histories (9)
and about physical findings (15), and consequently in their clinical decisions (2). Experi-
enced clinicians recognize this uncertainty, but few are familiar with numerical values of
probabilities. This, and the tendency of selecting the extreme values of probabilities, may
have added to the variation in benefit estimates (14).

For a few patients, the panels in the present study disagreed considerably about the
benefit (Figure 1). These cases were complex, with patients in critical condition with several
vital functions threatened. In one, equipment failure occurred; in addition, the realistic
alternative way of transport to hospital was not obvious. In two cases, the panelists disagreed
whether ambulance paramedic personnel would have managed complications that probably
would have happened during the alternative transport.

We studied a helicopter and car ambulance program transporting an unselected patient
group. This raises the question of who is “expert” on inhomogeneous medical problems
under discussion (27;29). In the panels, we included experienced clinicians from several
specialties, as well as epidemiologists with background in general practice, which made
more expertise available to the panelists through the discussions. This contributed to in-
creased agreement among the panels, and reduced the magnitude and the range of the
benefit estimates from round 1 to round 2, in accordance with what is shown by other
authors (24;26;33).

There is clearly a potential for bias in the selection of participants for the panels. On
one hand, it has been argued that the panels should include legitimate expert stakeholders to
increase “ownership” of the research and to increase the probability of the results influencing
clinical practice and policy (32). On the other hand, it has been claimed that the panels
should be composed of members “outside” the system under study (23). In studies of
appropriateness, specialists seem to favor their own procedures, and performers give higher
appropriate ratings for procedures than nonperformers (1;6;13;17;18). The principle of
members from outside the system was violated for one panel member (an anesthetist)
in one of the Tromsø panels, and for one panel member in both Stavanger panels (an
anesthetist). These members were among the most optimistic raters of benefit, possibly
relying on personal knowledge about a familiar healthcare system. On the other hand, the
epidemiologists were generally the most pessimistic raters in all the panels. Probably they
are more used to evaluating matters in a more critical and distanced way.
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The validity of expert panel methods has rightfully been much debated. A “fair” relia-
bility is not at all any guarantee for a corresponding validity of the benefit estimates. Through
the process, the panel members may conform more to group norms than expressing atypical
opinions (14). There is a danger of deriving collective ignorance rather than wisdom (12)
or, as in our case, collective overoptimism or nihilism with respect to the level of benefit. As
demonstrated in the present study, the group process leads to lower estimates of benefit. We
are fairly convinced that this process brings the group estimates closer to the truth, because
the more pessimistic primary estimates very often are linked to the group members with the
highest professional competence in the particular cases. However, the accuracy of expert
panels in assessing health benefit can only be demonstrated in an RCT. In our study, there
was no formal pressure to achieve consensus of estimates in round 2. In spite of this, the
estimates of both Stavanger panels—for all patients, with one exception—converged from
a considerable divergence in round 1 to consensus in round 2.

Although not optimal, we conclude that use of multidisciplinary expert panels is a useful
method to study health benefits on a program level or for groups of patients in settings where
RCTs or observational studies are not feasible. However, evaluations for single patients, as
well as estimates from single raters, may be seriously biased.
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