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As healthcare costs and ex-
penses continue to rise, 
interest in cost-effective 

medicine increases. This has led to 
an expansion in cost-effectiveness 
analyses (CEA) to evaluate the eco-
nomic impact of various common 
orthopaedic interventions. CEA, 
however, is not the same as cost-
benefit analysis for treatment. The 
results from CEA may not always 
be straightforward, and incorpo-
rating these results into clinical 
practice may be quite challenging. 

This article serves as a brief 
primer on the terms, techniques, 
and interpretation of CEA, using a 
recently published article (Preven-
tion and Screening Programs for 
Anterior Cruciate Ligament [ACL] 
Injuries in Young Athletes: A Cost-
effectiveness Analysis. J Bone Joint 
Surg Am, 2014 May 7) to illustrate 
salient points.

Goal of CEA
The primary goal of CEA is to 
evaluate the results of different 
treatment or decision options by 
comparing the financial impact 
(costs) to the clinical outcomes (ef-
fectiveness) of each choice. Costs 
are almost always measured in 
monetary terms (eg, dollars). How-
ever, they can also be measured in 
terms of the expenses incurred by a 
patient or a healthcare provider/in-
stitution, or the overall cost to so-
ciety in general—the broadest and 
most commonly used perspective. 

Effectiveness can be measured 
in terms of specific outcome mea-
sures (eg, dollars per ACL injury 

prevented or dollars per death 
avoided), in which case the study 
is considered a cost-benefit analy-
sis. However, these results are less 
generalizable, making comparisons 
across multiple studies difficult. In 
these cases, the preferred method is 
a cost-utility analysis that expresses 
the clinical outcome measure in 
quality adjusted life years (QALY), 
a more general measure of a health 
state with respect to a theoretical 
‘perfect’ health state. 

Although these studies are 
broadly comparable to other stud-
ies, measuring health utility is a 
relatively subjective quantity that is 
very difficult to measure. The use 
of QALYs has also been criticized 
as being too variable and not ap-
plicable globally.

It is also important to clarify 
what treatment options are being 
evaluated. Sometimes a given treat-
ment is compared to the historical-
ly known progression of a disease 
left untreated (eg, surgical treat-
ment of a rotator cuff tear com-
pared to therapy and observation). 
In the ACL CEA article, multiple 
different strategies to prevent ACL 
injuries were compared, including 
universal screening for ACL injury 
risk with a prevention protocol for 
high-risk athletes, implementing a 
universal prevention protocol, and 
no screening or prevention proto-
col. This study would be consid-
ered a standard cost-effectiveness 
study, because QALY is the prima-
ry unit of measure for intervention 
effectiveness, although results are 
also given in injuries prevented.

Once the treatment options are 
defined, a model is created to cal-
culate the effects of the decisions, 
ultimately leading to different re-
sults with different total costs and 
measured health outcomes. In the 
ACL article, clinical branch points 
(eg, positive or negative result of 
the screening test) were used to cre-
ate a tree of possibilities (Fig. 1). 
The authors then worked forward 
through the different choices to de-
termine the ultimate net outcomes. 
This is called rollback or decision 
tree analysis. 

Results from the analysis are 
given in terms of which decision 
performs better, usually in terms 
of dollars spent per QALY gained. 
Historically, $50,000/QALY has 
been used as a general cutoff for 
defining an intervention as “cost 

effective,” although recently it has 
been suggested that $100,000 or 
higher per QALY may be a more 
reasonable goal. This study showed 
that universal training not only had 
better outcomes (increased QALY 
due to fewer ACL injuries), but 
also saved money because fewer 
surgeries were required. In this 
case, that decision is said to domi-
nate the other choices.

Interpreting the findings
After reviewing any cost- 
effectiveness study, the main ques-
tion for the practicing orthopaedic 
surgeon becomes, “Now what?” 

The reader must interpret the find-
ings of the study to determine if, 
and how, these findings can be 
incorporated into practical practice 
management. The relevance of a 
CEA is a function of the quality of 
the inputs—and outputs—used in 
the study, the range of outcomes 
in the sensitivity analysis, and the 
strength of the conclusions that 
are made. These factors ultimately 
combine to determine how ap-
plicable the results are to a given 
surgeon’s practice.

The quality and relevance of 
inputs used in the study are impor-
tant initial considerations. Read-
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Fig. 1 Schematic representation of the decision tree model. The initial decision node (blue square) 
shows the choice among no training or screening, universal training (‘‘Train all’’), and universal 
screening with selective training (‘‘Screen all’’). Probability nodes are shown as green circles and 
outcome nodes as red triangles. (ACL = anterior cruciate ligament, IKDC = International Knee 
Documentation Committee)Bottom Line

•  Cost effectiveness analyses (CEA) 
evaluate the results of different 
treatment or decision options by 
comparing the financial impact 
(costs) to the clinical outcomes 
(effectiveness) of each choice.

•  Results from the analysis are 
given in terms of which decision 
performs better, usually in terms 
of dollars spent per quality of life 
years (QALY) gained; historically, 
$50,000/QALY has been the gen-
eral minimum standard.

•  Interpreting and implementing 
CEA results into an orthopaedic 
practice may be challenging, but 
can help ensure that the services 
provided actually add value.
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