
Surgeons, regardless of their spe-
cialty, and whether they practise

in a community or academic institu-
tion, make decisions not only on the
care of their patients but also on hos-
pital and health care policy. Surgeons
provide input to various committees
in the hospital, to regional health
districts and to national organiza-
tions that influence the adoption of
new surgical innovations.

Clinical scenario

You are a general surgeon on the
active staff of a community hospital.
The last patient in your office is a 45-
year-old automotive shop school-
teacher who has carpal tunnel syn-
drome. Your clinical examination
and electromyographic and nerve
conduction studies confirm the diag-
nosis. Since the anti-inflammatory
agent and the splint previously pre-
scribed by the patient’s family physi-
cian have not helped, you recom-
mend carpal tunnel release. Your
patient is a regular user of the Inter-
net and he has researched carpal tun-
nel syndrome to such depth that his
knowledge of the subject is startling.

He requests that you perform the re-
lease endoscopically because he has
read that the recovery from this
method is faster than from the open
method and he would like to return
to his work as soon as possible. As
the golfing season approaches he
wishes to have the surgery with the
technique that will cause less interfer-
ence with his game. At the last con-
ference you attended, a number of
your colleagues were lauding this
new technique (endoscopic carpal
tunnel release) for its simplicity and
stating that they can perform the
procedure in 10 minutes. You make
a request to the operating room
committee that they purchase the
endoscope because you intend to
switch your practice from the open
to the endoscopic method. The ad-
ministrator of the hospital asks you
to justify the cost.

The search

The ideal article addressing this
surgical question would be one com-
paring endoscopic carpal tunnel re-
lease with the open method in which
the costs and consequences were val-

ued. From your office computer you
enter the PubMed database (MED-
LINE). In the Advanced Search field,
the broadest term “carpal tunnel syn-
drome” is entered, and the articles
published within the past 10 years are
selected (i.e., filtered), generating
4060 citations. Next, the term “en-
doscopic release” is entered into the
search field, generating 188 citations.
Finally, the term “economic” is
added to the search field, generating
12 citations. Of these, 3 articles 
discuss the clinical outcomes of endo-
scopic versus open carpal tunnel 
release, 4 articles describe the endo-
scopic technique, 1 article is a meta-
analysis of endoscopic release as a
method for treating carpal tunnel
syndrome and 1 article is a letter to
the editor on carpal tunnel syndrome.
The remaining 4 articles deal with the
question of cost-effectiveness. You
print out the abstracts of these last 4
articles and carefully review them: 1 is
published in a foreign journal and 1
does not compare the 2 procedures
of interest. You obtain copies of the
remaining 2 articles that deal specifi-
cally with the subject matter (“Endo-
scopic versus open carpal tunnel re-
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lease: a cost-effectiveness analysis” by
Chung and associates1 and “Open
versus endoscopic carpal tunnel re-
lease: a decision analysis” by Vasen
and colleagues.2)

Introduction

When recommending the adop-
tion of a new surgical intervention as
opposed to maintaining the old one,
surgeons need to consider the op-
portunity cost, which is the value of
the forgone benefits because the re-
source is not available for its best al-
ternative use. Therefore, the surgeon
should weigh not only the benefits
and risks of a surgical procedure but
also consider whether the benefits
provided by the new technique are
worth spending the limited resources
available to their institution. As the
hospital budgets are fixed, resources
expended on the new surgical tech-
nology are resources taken from an-
other surgical program. 

To make these decisions, surgeons
can use economic analyses of surgical
practices. Economic analysis is a set
of formal, quantitative methods used
to compare alternative strategies with
respect to their resource use and
their expected outcomes.3,4 Eco-
nomic analyses can help to inform
health care decision-makers on the
best allocation of the limited re-
sources.

There are 3 different types of full
economic evaluation: cost-effective-
ness analysis, cost-utility analysis and
cost-benefit analysis. In cost-
effectiveness analysis the health out-
comes are not valued but are re-
ported in units such as life-years
gained or cases successfully treated.
Cost-utility analysis is a variant of
cost-effectiveness analysis and is com-
monly encountered in studies origi-
nating from Canada and United
Kingdom.5,6 The health improvement
is generally measured in quality-
adjusted life years (QALYs) and the
results are expressed as cost per
QALY gained.7 To calculate QALYs,
the patient’s utility score in various

health states and the time spent in
each health state needs to be mea-
sured. Utility is the preference or
worth assigned to a particular health
state on a scale for which 0 repre-
sents death and 1 represents perfect
health. The utility scores are then
transferred into QALYs. This trans-
formation is beyond the scope of this
article, and the reader is referred to
other sources (D. Hong, C. 
Goldsmith, V. Tandan [tandanv@
mcmaster.ca]: unpublished data,
2000). 7 A cost-benefit analysis is the
third type of economic evaluation.
This type of analysis attaches a mon-
etary value to the consequences of an
intervention. Both cost-utility and
cost-benefit analyses have an advan-
tage over cost-effectiveness analysis
because they permit a direct compar-
ison of various programs, since both
costs and consequences are reported
in the same units (QALYs or dol-
lars). The main criticism of cost-
benefit analysis in health interven-
tions is that it might show bias to-
ward the rich, if their willingness to
pay were higher than that of the
poor.8

The efficacy of a surgical interven-
tion can usually be found in random-
ized controlled trials (RCTs) pub-
lished in the surgical literature and
accessed via MEDLINE. It is only re-
cently that some RCTs have collected
cost data concurrently.9 Surgical in-
vestigators can piggyback an eco-
nomic evaluation into a RCT by col-
lecting effectiveness data and costs
simultaneously. This would be
amenable to a stochastic analysis.10

However, such primary data are often
not available, and investigators resort
to performing economic analyses
from secondary data obtained from
previous RCTs or studies of lesser
quality. Data for economic analyses
can also be obtained by pooling data
from multiple sources. When the
costs and effectiveness are estimated
from secondary data, the economic
evaluation is called deterministic
analysis.7 The main distinction be-
tween economic analyses and other

studies is the explicit measurement
and valuation of resource consump-
tion and cost.8 When an economic
evaluation is undertaken, the investi-
gators measure the health outcomes
and costs so that the 2 different surgi-
cal interventions can be compared. 

This article is structured in the
same format as previous articles in
the evidence-based surgery series.11,12

The purpose of this article is to help
you understand economic analyses
when they are published in the surgi-
cal literature. It will explain how they
are conducted and how to appraise
their strengths and weaknesses. This
article will apply the “Users’ guide to
economic analysis of surgical prac-
tice” (Table 1) to both studies. If
you intend to carry out economic
evaluations, we would recommend
additional sources that go into
greater detail on the subject.7

Are the results valid?

Did the analysis provide a full
economic comparison of health
care strategies?

Economic analysis compares 2 or
more interventions. A full economic
evaluation must consider both the
costs and the outcomes or conse-
quences. Often what we see in the
literature are partial evaluations in
which only the costs are compared.
This is termed a cost analysis.7

The study by Vasen and col-
leagues2 examined 2 outcomes —
complications and return to work;
however, these outcomes were only
used to estimate costs. Owing to its
lack of inclusion of explicit conse-
quences, this study can be consid-
ered a partial evaluation or a cost
analysis. This cost analysis is not ideal
for comparing open and endoscopic
carpal tunnel release and, therefore,
will not be considered further in this
article. On the other hand, the study
of Chung and associates1 includes
both costs and effects in terms of
QALYs, making it a full economic
evaluation. 
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Were relevant viewpoints
considered?

A number of perspectives can be
viewed in an economic evaluation, in-
cluding the patient, the hospital, the
primary payer or the societal perspec-
tive. When we consider costs and con-
sequences, it is important that we are
explicit as to which perspective we are
using. The viewpoint chosen should

depend on the question that is being
asked. For example, in our clinical
scenario (endoscopic carpal tunnel re-
lease) the relevant viewpoint would be
that of the hospital. However, from
the patient or societal perspective, the
outcomes may be different. For exam-
ple, from a patient’s perspective, a
new surgical procedure that leads to
an early discharge from the hospital
may not be of benefit if the spouse

must take time off work to care for
the patient during convalescence.
With the older surgical procedure the
patient may have been hospitalized
longer, but the spouse may have con-
tinued to work, thus costing the fam-
ily less in the process. In contrast,
from the hospital’s perspective the
early discharge accomplished as a re-
sult of the new surgical technology
may mean a lower cost to the hospi-
tal. There is a general agreement that
a broader viewpoint, the societal per-
spective, is the most relevant for those
who are concerned about the alloca-
tion of scarce health care resources. 

The key methodologic features of
the study by Chung and associates
are presented in Table 2.1,13–15 This
study stated that a societal perspective
was used. However, careful review
shows that the authors paid particular
attention to the medical costs but less
so to the indirect costs. For example,
there was no explicit mention of the
caregivers’ expenses in the article.
The study used data from Transitions
Systems Inc., a leading vendor of re-
lational database software to the
health care industry. According to
Chung and associates “it is designed
to allow integrated data analysis of
cost and quality, using variables like
direct and indirect costs…”. Also,
Chung and associates did not provide
information on the cost of productiv-
ity losses (wage loss); therefore, they
took an incomplete societal view-
point. The failure to account explic-
itly for the indirect costs is under-
standable as this study was based on
secondary data. Data related to costs
were not collected in the 2 random-
ized studies13,14 on which they based
their economic evaluations.

Were all the relevant clinical
strategies compared?

It is important that an economic
evaluation considers the relevant
strategies in the comparison and that
patients of different baseline risks are
included. It is therefore necessary to
review the primary studies, in this
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Table 1

Users’ Guide for Economic Analysis of Surgical Practice
Are the results valid?
•  Did the analysis provide a full economic comparison of health care strategies?
•  Were relevant viewpoints considered?

•  Were all relevant clinical strategies compared?

Were the costs and outcomes properly measured and valued?
•  Was clinical effectiveness established?
•  Were costs measured accurately?

•  Were data on costs and outcomes appropriately integrated?
•  Was appropriate allowance made for uncertainties in the analysis?
•  Are estimates of costs and outcomes related to the baseline risk in the treatment
    population?

What are the results?
•  What were the incremental costs and outcomes of each strategy?

•  Do incremental costs and outcomes differ among subgroups?
•  How much does allowance for uncertainty change the results?

Will the results help in me caring for my patients?
•  Are the benefits worth the harms and the costs?

•  Could my patients expect similar health outcomes?
•  Could I expect similar costs?

Table 2

Key Methodologic Features of the Study Reported by Chung and Associates1

Feature Chung and associates

Overall study design Cost-effectiveness (cost-utility) analysis using a decision
analytic model

Viewpoint for analysis Societal perspective

Alternatives compared Endoscopic carpal tunnel release and open carpal tunnel
release for patients with carpal tunnel syndrome

Benefit measure(s) Quality-adjusted life years (QALYs)

Sources of effectiveness
data

Two randomized controlled trials by Brown et al14 and Agee et
al13

Source(s) of quality of life
(utility) weights

Two groups of health care providers using a utility-assessment
questionnaire

Estimates of resource use Obtained from the 2 randomized controlled trials by Agee et
al13 and Brown et al.14

Source(s) of cost data The Medicare Resource-Based Relative Value published in the
Federal Register15 and a private, non-profit hospital in Michigan
(Transition Systems Inc.)

Discounting Not necessary to discount costs as the cost data were
collected from randomized controlled trials that were <1 yr in
duration.
It was assumed that QALYs were discounted by respondents.

Sensitivity analysis Varied costs by considering Medicare or private practice.
Varied estimates of major complication of median nerve
injury.
Varied patient’s age by considering 5 different age groups.



case the 2 RCTs.13,14 As it is widely
known that recipients of workers’
compensation benefits have pro-
longed recovery and return to
work,16,17 Chung and associates1 con-
sidered recipients and nonrecipients
of workers’ compensation benefits in
their respective analyses. 

Were the costs and outcomes
properly measured and valued?

Was clinical effectiveness
established?

The preferred economic evalua-
tion comparing 2 surgical procedures
is one in which economic data are
collected alongside an RCT provid-
ing high internal validity. The weak-
ness of such a study is the generaliz-
ability of the results. This type of
study will have low external validity
since the study subjects may not be
typical of community practice owing
to the very strict inclusion criteria set
for the RCT. Pooling the results
from many RCTs in meta-analyses
helps to increase generalizability be-
cause the pooled estimate of effec-
tiveness is derived from a wider spec-
trum of patients and uses a narrower
confidence interval (CI). The num-
ber of RCTs and meta-analyses of
surgical interventions is low, so
health economists often utilize sec-
ondary data from studies with a
lower level of evidence.7 Another
problem that may arise in surgical
studies is that the follow-up may be
too short for the purposes of eco-
nomic evaluation. Modelling studies
that can make projections of long-
term outcomes from short-term trial
data relating to intermediate end
points may be used to offset this
problem of inadequate follow-up.18

The study of Chung and
associates1 was a cost-utility analysis,
because the outcome was expressed as
QALYs. As neither endoscopic nor
open carpal tunnel release is expected
to have an impact on the death rate,
the interest is focused on how well the
2 surgical techniques improve the

quality of life.1 In this study, the val-
ues of the health states were obtained
from utilities provided by “experts”
who were knowledgeable in the 2 in-
terventions. By describing different
scenarios corresponding to the various
complications that can occur from the
2 surgical procedures, the “experts”
were asked to mark on a vertical lad-
der from 0 (representing death) to 10
(representing perfect health). These
utilities scores were then transformed
into QALYs. There is evidence to
support the premise that the utilities
provided by “experts” correspond
with utilities collected from real pa-
tients.6,19 However, this method is not
ideal. Recently, there has been some
dissenting opinion on this issue.20,21 A
preferable approach is to obtain utility
scores directly from patients in the 
different health states by using a vali-
dated instrument such as the Health
Utilities Index.7

Were costs measured accurately?

The estimation of the costs and 
effects will depend on the perspective.
In reporting costs, it is important to
report the physical quantities of re-
sources consumed or released by the
surgical treatments separately from
their prices. This is important as the
price per quantity of an intervention
varies among different locations, in-
cluding provinces, states and coun-
tries. By such separation, an analyst in
a different country can calculate the
cost for the area of practice and reach
a separate conclusion regarding cost-
effectiveness of the new intervention. 

Another difficulty with valuing
costs is that published charges of a
particular surgical intervention may
differ from the actual costs, depend-
ing on the bargaining power of
health care institutions, third-party
payers and the profit margin in a for-
profit health care system.8 If there is
a significant difference between
charges and costs, a charge-to-cost
ratio may be used as a compromise.22

Chung and associates used surgical
costs derived from Medicare and

they justified these as the most accu-
rate because they were obtained
from Medicare’s Resource-Based
Relative Value Units (RVUs) pub-
lished in the Federal Register.15 In
addition, they considered surgical,
anesthesia and hospital costs from a
private non-profit hospital in Michi-
gan in a sensitivity analysis. 

Were data on costs and outcomes
appropriately integrated?

On close scrutiny, some studies
that purport to be cost-effectiveness
analyses are not. A common error is
to take the ratio of cost and effect of
a surgical intervention and compare it
to the ratio of the second interven-
tion. When a comparison is made be-
tween 2 surgical interventions, we are
interested in determining the extra
benefit that is gained from the extra
unit cost. This is called the Incremen-
tal Cost-Effectiveness Ratio (ICER).23

The numerator of the ICER is the
marginal difference of the mean cost
of each intervention, and the denom-
inator is the marginal mean difference
of the effectiveness, as follows:7 ICER
= [costexperimental – costtraditional] / [effectex-

perimental – effecttraditional].
In general terms if one surgical in-

tervention is both less expensive and
more effective, then this procedure is
dominant and is referred to as a win-
win situation. There is no need to
calculate an ICER in a win-win situa-
tion. Conversely, if it is more expen-
sive and less effective, this is referred
to as a lose-lose situation, and there
is also no need to calculate an ICER. 

In the article by Chung and asso-
ciates, the endoscopic carpal tunnel
release procedure was more effective,
but it cost more both when the
Medicare RVU calculations and pri-
vate sector data were used. The mar-
ginal effectiveness was quite small,
varying from 0.021 QALYs gained
for the 65-year age group in the data
from the trial of Agee and associates13

to 0.235 QALYs gained for the 25-
year age group using the trial date of
Brown and associates.14 Because of
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the small difference in effectiveness,
change in the relative cost will have a
large impact on the cost-effectiveness
ratio. The private sector cost data
from the United States are an overes-
timate of the true costs, in contrast
to the Medicare costs, which may be
more realistic. For example, the
ICER was calculated and found to
be US$237 per QALY gained for a
35-year-old patient using Medicare
costs in the US. Chung and associ-
ates concluded that using this value,
the endoscopic carpal tunnel release
appeared to be cost-effective.

Discounting is another important
issue that needs to be considered in
an economic evaluation. Discounting
is the valuation of costs and conse-
quences over time. It is generally ac-
cepted that we prefer to obtain the
benefits of an intervention sooner
and postpone the costs for the fu-
ture. In economic evaluations it is
normally acceptable to discount costs
and benefits occurring in the future
to present values.7 The general agree-
ment on the discount rate varies be-
tween 3% and 5%.24–27 In the study of
Chung and associates it was not nec-
essary to discount the costs since the
RCTs from which the data were ob-
tained were less than a year in dura-
tion. Discounting is unnecessary in
economic evaluations if the duration
of the study is less than 1 year. 

Was appropriate allowance made
for uncertainties in the analysis?

If an RCT compared 2 surgical
procedures and economic data were
obtained simultaneously, then the
sampled data could be subjected to
statistical analysis obtaining means
and variances. These calculations
would permit an analyst to perform a
sensitivity analysis by considering a
range of estimates in both costs and
effects and determine how the ICER
is affected. For example, one may
consider the costs to be 1 or 2 stan-
dard deviations from the means, and
so forth. If the results obtained by
considering different ranges of valua-

tions in costs and effects produce the
same answer, then one can conclude
that the findings of the economic
evaluation were robust and defensible.

Often the data available to the an-
alyst are secondary, not obtained
from RCTs but from studies of lesser
evidence value. In such a situation
the uncertainty in the estimation of
both costs and consequences is prob-
lematic. The conventional way of
tackling this problem is again
through a sensitivity analysis.28 In this
case, in contrast to sampled data, we
do not have means and variances. In-
stead, the probabilities of certain
variables in both costs and effects are
altered in a 1–way (varying one vari-
able at a time) or 2-way sensitivity
analysis (varying 2 variables at the
same time).28 The choice in the varia-
tion of the probabilities needs to be
defended by the authors. If the re-
sults of the ICERs are similar despite
the sensitivity analyses, then one can
conclude that the results of the study
are robust and therefore believable. 

Chung and associates performed a
1–way sensitivity analysis by using 2
different cost estimates: the Medicare
costs and costs from a private hospi-
tal. In considering the 2 cost struc-
tures, they demonstrated that endo-
scopic carpal tunnel release was more
expensive than the open method but
was still cost-effective considering
other procedures. A 2-way sensitivity
analysis, varying both the QALYs
and costs, was also performed. This
calculation demonstrated that the
cost-effectiveness ratio was highly de-
pendent on the difference in the ef-
fectiveness data. The endoscopic
carpal tunnel release is less cost-effec-
tive because of the small marginal ef-
fectiveness of endoscopic carpal tun-
nel release over the open method,
the former having a higher incidence
of a major complication such as me-
dian nerve transection. They identi-
fied that increasing the inadvertent
transection of the median nerve by
1% made the endoscopic carpal tun-
nel release less cost-effective.

Economists are frequently criti-

cized for not reaching firm conclu-
sions. The reason for this is the un-
certainty that accompanies the cost
and effect estimates. The conclusions
can be only as firm as the accuracy of
the cost and effect estimations. 

Are estimates of costs and
outcomes related to the baseline
risk in the treatment population?

The costs and outcomes of a sur-
gical intervention are related to the
baseline risk of the condition under
scrutiny. Patients who are at high risk
will generally benefit more from a
procedure than those at low risk.29

Certain subgroups (age, sex) of pa-
tients may have a higher risk of a con-
dition and are more likely to benefit
from the new surgical intervention.
Therefore, the ICERs may be depen-
dent on the patient’s ability to benefit
from the surgical intervention.

Chung and associates considered 5
different age groups in the ICER: 25,
35, 45, 55 and 65 years. The ICER
increased with age, suggesting that
this new surgical intervention was
more cost-effective for the younger
patients.

What are the results?

What were the incremental costs
and outcomes of each strategy?

The first step we need to take is to
look at the tables in the article that
list the costs and outcomes of each
surgical intervention. The costs con-
sidered in an economic analysis are
the quantity of a resource used mul-
tiplied by its unit price. Therefore,
these costs should be clearly identi-
fied so that a reader is able to calcu-
late the costs or translate the costs in
a particular setting. The upfront
costs should include the surgeons’
fees, nursing time, anesthesia time,
surgical supplies and operating room
time. The downstream costs should
include any future costs attributable
to the surgical procedure such as re-
moving a plate from a fractured ra-
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dius 1 year after plate fixation. De-
pending on the perspective of the
economic evaluation, there may be
other downstream costs to society
and the patient. Using the same ex-
ample, downstream costs to society
may include productivity losses for
the patient during recovery from the
second operation (plate removal),
and downstream costs for the patient
may include physiotherapy and med-
ications (if not covered by private 
insurance) during the same period.

Chung and associates did not
quantify the resources consumed as
they chose a decision analytic model
for their economic evaluation. How-
ever, they provided tables comparing
the surgery, anesthesia and hospital
costs for the 2 surgical techniques.
They also provided the probabilities
of the health states associated with
some key complications of the 2
techniques as well as the utilities of
these health states. The marginal
costs and marginal effectiveness are
summarized in their Table IX of
their article (page 1096). In this
table, the authors included the mar-
ginal costs separately from Medicare
and private practice and used the
costs from 2 different RCTs.13,14 The
utilities transformed into QALYs are
shown in their Table VIII. In both
tables they also subdivided the find-
ings into the 5 age groups previously
mentioned. Finally, the authors inte-
grated the data into their Table X
with calculated ICERs. Using the
data from the RCT by Brown and
associates,14 the ICER (in US dollars)
for a 35-year-old patient was
$237/QALY for the Medicare and
$3983/QALY for private sector
care. When the data from the other
RCT13 were used, the ICER for a 35-
year-old patient was $940/QALY
for Medicare and $30 999/QALY
for private sector care.

Do incremental costs and
outcomes differ among subgroups?

As you go carefully over the re-
sults summarized in Table X of

Chung and associates’ paper, you
immediately notice that the ICER
varies with age. The ratio increases
progressively from age 25 to 65
years. The same trend applies to both
RCTs13,14 and also to the different
settings (Medicare and private sec-
tor). The message you get from this
is that the new technology, endo-
scopic carpal tunnel release, looks to
be more cost-effective for the
younger than the older patient.

How much does allowance 
for uncertainty change the results?

Chung and associates demon-
strated that the cost-effectiveness ra-
tio was highly dependent on the dif-
ferences in the effectiveness data.
The small marginal effectiveness of
endoscopic carpal tunnel release over
the open method and a higher inci-
dence of a major complication such
as median nerve transection will
make the endoscopic carpal tunnel
release less cost-effective. Unfortu-
nately, they have not tabulated the
results of these sensitivity analyses.
Clearly one must be very cautious in
applying results from studies in
which a small change in an outcome
measure can result in a change in di-
rection of the ICER (i.e., from a
cost-effective state to a non-cost-
effective state). 

Will the results help me in caring
for my patients?

The next step is to interpret the
ICER in decision-making and to as-
certain the extent to which the costs
and effects from the the study of
Chung and associates can be applied
to your practice setting.

Are the treatment benefits worth
the harms and costs?

When one surgical treatment is
compared to another, there are 9
possible outcomes (Table 37). This 3
× 3 matrix shows clearly these 9 pos-
sibilities, which consider whether a

treatment may be more costly, the
same or less costly and more effec-
tive, the same or less effective.

In cell 1, a new surgical interven-
tion will be less expensive and more
effective than the standard treatment.
This surgical intervention is said to
be dominant and provides strong 
evidence to adopt it. There is no
need to go any further with ICER
calculation in such a case. In cell 2, a
new surgical intervention costs more
and is less effective than the tradi-
tional treatment. This represents
strong dominance in favour of reject-
ing the new surgical intervention.
Cells 3 to 6 all indicate comparative
cost and effectiveness combinations
that provide evidence of strong or
weak dominance. Cells 8 and 9 
require further analysis. Our interest
lies in cell 7, which represents the
most commonly encountered situa-
tions with the introduction of new
technologies, such as the one we are 
exploring. The study of Chung and
associates falls clearly in cell 7 as the
endoscopic technique is more effec-
tive than open carpal tunnel release
but it is also more expensive.7

Chung and associates estimated
an ICER of $237/QALY by using
the data from the RCT of Brown and
associates14 and the Medicare costs.
How then can we interpret this ratio?
Is $237 an acceptable price to pay for
an additional year of life? The answer
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Table 3

Incremental Effectiveness of New
Surgical Intervention Compared
With Surgical Control

Incremental  effectiveness

Cost More Same Less

More 7 4 2

Same 3 9 5

Less 1 6 8

*Adapted with permission (2000) from Drummond MF,
O’Brien B, Stoddart GL, Torrance GW. Methods for the
economic evaluation of health care programmes. 2nd
ed. Oxford: Oxford University Press; 1997. (All rights
reserved.)



is not simple. The interpretation of
ICERs and the opportunity costs
need to be considered. 

Quantitative thresholds for cost
per QALY gained have been pro-
posed by Laupacis and associates30 on
review of economic evaluations and
previously published guidelines by
Kaplan and Bush.6 Laupacis and as-
sociates suggest that if a new pro-
gram is more effective and more
costly than the existing one and costs
less than $20 000 per QALY gained,
there exists strong evidence for adop-
tion of the new program. Similarly,
$20 000 to $100 000 per QALY
gained provides moderate evidence
for adoption, and more than
$100 000 per QALY gained provides
weak evidence for adoption and
strong evidence for rejection.6,30 Ac-
cording to these thresholds, the cost-
utility analysis of Chung and associ-
ates, using the $237 per QALY
gained (data from the Brown and as-
sociates14 RCT and Medicare costs)
shows strong evidence for adoption
of endoscopic carpal tunnel release.

Could my patients expect similar
health outcomes?

Once you understand the results
of the study, you need to determine
how they apply to your surgical prac-
tice. There are 2 issues that need to
be resolved. The first issue is whether
the evidence of the 2 RCTs13,14 used
by Chung and associates forms the
basis for the estimated treatment ef-
fect and whether this can be applied
to any jurisdiction. The second issue
is the extent to which the observed
effect and cost data are transferable
to other jurisdictions. To assess
whether patients in your practice can
expect the same outcomes you
should consider the following: Are
your patients similar to those men-
tioned in the 2 RCTs, and is the sur-
gical treatment of your patients simi-
lar to that in the 2 RCTs? If, on
careful review of the 2 RCTs from
which the outcome data were taken,
you find no deviation in exclusion

and inclusion criteria, then you can
be assured that your patients are
likely the same as those in the study.

Could I expect similar costs?

One should remember that the
cost of a surgical intervention is the
summation of the product of physi-
cal resources consumed (surgery,
nursing time, tests) and their unit
prices. Cost data may not be trans-
ferable from one jurisdiction to an-
other. For example, the estimated
costs assembled by Chung and asso-
ciates are not applicable to a Cana-
dian surgeon whose carpal tunnel re-
lease has one fee, which is a fraction
of the equivalent surgical fee in the
US. The multiple third-party payers
in the US make American economic
evaluations more complex than
Canadian economic evaluations
where there is only one party payer
— the provincial ministry of health.
Therefore, it is important that au-
thors of economic evaluations articles
report resource use and costs sepa-
rately so that readers will be able to
ascertain whether practice patterns
and prices apply to their own setting. 

Chung and associates reported
their costs and effects separately,
which made it feasible to substitute
Canadian costs in place of American
data. This substitution enables us to
recalculate the ICER and consider it
in our setting.

The means by which we could ap-
ply the study data to our own setting
was manageable in the present study,
but it can cause some problems
when the data are obtained from
RCTs spanning different countries
with different cultures. Variation in
the prices of surgical interventions
can threaten the validity of cross-
country inferences. 

Resolution of the scenario

Returning to the original scenario,
and based on what we have learned so
far, we are ready to make a decision.
It is evident by now that endoscopic

carpal tunnel release, a new surgical
technology is more expensive but also
more effective (Table 3, cell 7).

The sources of the costs for each
procedure are provided by Chung
and associates.1 However, all of the
costs are based on the US health care
system and are meaningless to you (a
Canadian surgeon). You can identify
the costs for the physician fees, surgi-
cal fees, hospital costs and physiother-
apy costs in Canadian terms from 
the provincial schedule of benefits 
for each province. Additionally, the 
direct hospital costs can be obtained
from individual hospital finance de-
partments. Patient and caregiver costs
should also be estimated if you are
using a societal viewpoint. The costs
values can then be added into a deci-
sion analytic model.30 You then calcu-
late the ICER. If the results are less
than $20 000 per QALY gained,
then there is strong evidence to adopt
the new (endoscopic) procedure.6,31

However, you are cautious in ac-
cepting the results because the cost-
effectiveness ratio was highly depen-
dent on the differences in the
effectiveness data in the sensitivity
analysis. Therefore, a small change in
an outcome measure can result in a
change in direction of the ICER
(i.e., from a cost-effective state to a
non-cost-effective state). You are also
aware of the limitations of the study
that were previously mentioned. 

You inform the hospital adminis-
tration about the economic analysis
you reviewed and the calculation of
the ICER in a Canadian context.
You and the committee, however,
are aware of the opportunity costs
from introducing this technology in
your hospital. After reviewing the
sensitivity analyses and the resulting
variation in the ICER in different age
groups, you and the operating room
committee agree to reserve the endo-
scopic carpal tunnel release for pa-
tients under the age of 45 years and
continue using the open method for
the older patients. You will continue
to monitor the literature for future
economic evaluations comparing the

Evidence-based guide to economic analysis
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2 techniques of carpal tunnel decom-
pression that may provide stronger
evidence for or against endoscopic
tunnel release.

References

1. Chung KC, Walters MR, Greenfield ML,
Chernew ME. Endoscopic versus open
carpal tunnel release: a cost-effectiveness
analysis. Plast Reconstr Surg 1998;102:
1089-99.

2. Vasen AP, Kuntz KM, Simmons BP, Katz
JN. Open versus endoscopic carpal tunnel
release: a decision analysis. J Hand Surg
[Am] 1999;24:1109-17.

3. Eisenberg JM. Clinical economics: a guide
to the economic analysis of clinical prac-
tice. JAMA 1989;262:2879-86.

4. Detsky AS, Nagie IG. A clinician’s guide
to cost-effectiveness analysis. Ann Intern
Med 1990;113:147-54.

5. Sinclair JC, Torrance GW, Boyle MH,
Horwood SP, Saigal S, Sackett DL. Evalu-
ation of neonatal-intensive-care programs.
N Engl J Med 1981;305:489-94.

6. Kaplan RM, Bush H. Health-related qual-
ity of life measurement for evaluation, re-
search and policy analysis. Health Psychol
1982;1:61-80. 

7. Drummond MF, O’Brien B, Stoddart GL,
Torrance GW. Methods for the economic
evaluation of health care programmes. 2nd
ed. Oxford: Oxford University Press; 1997.

8. Drummond MF, Richardson WS, O’Brien
BJ, Levine M, Heyland D, for the Evi-
dence-Based Medicine Working Group.
Users’ guides to the medical literature.
XIII. How to use an article on economic
analysis of clinical practice: A. Are the re-
sults of the study valid? JAMA 1997;277:
1552-7.

9. Freemantle N, Drummond MF. Should
clinical trials with concurrent economic
analysis be blinded? JAMA 1997;277:63-4.

10. O’Brien BJ, Drummond MF, Labelle RJ,
Willan A. In search of power and signifi-
cance: issues in the design and analysis of
stochastic cost-effectiveness studies in
health care. Med Care 1994;32:150-63.

11. Archibald S, Bhandari M, Thoma A, for
the Evidence-Based Surgery Working
Group. Users’ guides to the surgical litera-
ture: how to use an article about a diag-
nostic test. Can J Surg 2001;44(1):17-23.

12. Urschel JD, Goldsmith CH, Tandan VR,
Miller JD, for the Evidence-Based Surgery
Working Group. Users’ guide to evi-
dence-based surgery: how to use an article
evaluating surgical interventions. Can J
Surg 2001;44(2):95-100.

13. Agee JM, McCarroll HR Jr, Tortosa RD,
Berry DA, Szabo RM, Peimer CA. Endo-
scopic release of the carpal tunnel: a ran-
domized prospective multicenter study. J
Hand Surg [Am] 1992;17:987-95.

14. Brown RA, Gelberman RH, Seiler JG 3rd,
Abrahamsson SO, Weiland AJ, Urbanaik
JR, et al. Carpal tunnel release: a prospec-
tive, randomized assessment of open and
endoscopic methods. J Bone Joint Surg
[Am] 1993;75:1265-75.

15. Department of Health and Human Ser-
vices Medicare Program. Medical pro-
gram: revisions to payment policies and
five-year review of and adjustments to the
relative valued units under the physician
fee schedule for calendar year 1997 —
GCFA. Final rule with comment period.
Fed Regist 1996;61:59490-716.

16. Hallock GG, Lutz DA. Prospective com-
parison of minimal incision “open” and
two-portal endoscopic carpal tunnel re-
lease. Plast Reconstr Surg 1995;96:941-7.

17. Jacobsen MB, Rahme H. A prospective,
randomized study with an independent
observer comparing open carpal tunnel
release with endoscopic carpal tunnel 
release. J Hand Surg [Br] 1996;21:202-4.

18. Buxton MJ, Drummond MF, Van Hout
BA, Prince RL, Sheldon TA, Szucs T, et
al. Modelling in ecomonic evaluation: an
unavoidable fact of life. Health Econ 1997;
6:217-27.

19. Llewellyn-Thomas HA, Sutherland JH,
Tibshirana R, Ciampi A, Till JE, Boyd
NF. Describing health states: method-
ologic issues in obtaining values for health
states. Med Care 1984;22:543-52.

20. Leu RE, Gerfin M, Spycher S. The validity
of the MIMIC (Multiple Indicators/Mul-
tiple Causes) health index — some empiri-
cal evidence. Dev Health Econ Public Policy
1992;1:109-42.

21. Gold MR, Siegel JE, Russel LB, Weinstein
MC. Cost-effectiveness in health and medi-
cine. New York: Oxford University Press;
1996.

22. Finkler SA. The distinction between cost
and charges. Ann Intern Med 1982;96:
102-9.

23. Karlsson G, Johannesson M. The decision
rules of cost-effectiveness analysis. Phar-
macoeconomics 1996;9:113-20.

24. Canadian Coordinating Office for Health
Technology Assessment. Guidelines for eco-
nomic evaluation of pharmaceuticals; 1994.

25. Haddix A, Teutsch S, Shaffer P, Dunet D.
Prevention effectiveness in health and
medicine. Oxford: Oxford University
Press; 1996.

26. Torrance GW, Blaker D, Detsky A,
Kennedy W, Schubert F, Menon D, et al.
Canadian guidelines for economic evalua-
tion of pharmaceuticals. Canadian Collab-
orative Workshop on Pharmaeconomics.
Pharmacoeconomics 1996;9:535-9.

27. Gold MR, Siegel JE, Russell LB, Wein-
stein MC. Cost-effectiveness in health and
medicine. New York: Oxford University
Press; 1996.

28. Briggs AH, Sculpher MJ, Buxton MJ. Un-
certainty in the economic evaluation of
health care technologies: the role of sensi-
tivity analysis. Health Econ 1994;3:95-104.

29. Nussbaum ES, Herso RC, Erickson DL.
Cost-effectiveness of carotid endarterec-
tomy. Neurosurgery 1996;38:237-44.

30. Laupacis A, Feeny D, Detsky AS, Tugwell
PX. How attractive does a new technology
have to be to warrant adoption and uti-
lization? Tentative guidelines for using
clinical and economic evaluations. CMAJ
1992;146:473-81.

31. Detsky AS, Naglie G, Krahn MD, Re-
delmeier DA, Naimark D. Primer on med-
ical decision analysis: part 2 — building a
tree. Med Decis Making 1997;17:126-35. 

Thoma et al

354 Journal canadien de chirurgie, Vol. 44, No 5, octobre 2001

Acknowledgements: The members of the
Evidence-based Surgery Working Group are
as follows: Stuart Archibald, MD;*†‡ Mohit
Bhandari, MD;† Charles H. Goldsmith,
PhD;‡§ Dennis Hong, MD;† John D. Miller,
MD;*†‡ Marko Simunovic, MD, MPH;†‡
Ved Tandan, MD, MSc;*†‡§ Achilleas
Thoma, MD;*†‡ John Urschel, MD;*†‡ Su-
san Dimitry, BA.†‡ *Department of Surgery,
St. Joseph’s Hospital, †Department of
Surgery, McMaster University, ‡Surgical
Outcomes Research Centre, McMaster 
University, and §Department of Clinical 
Epidemiology and Biostatistics, McMaster
University, Hamilton, Ont. 


