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Introduction

In the first article in this series (EBSJ, volume 3, issue 4),
we described some basic terminologies related to health
economic studies. In this second and final article, we
describe

• available tools for evaluating the quality of economic
studies and

• aspects of a high-quality economic study.

As with clinical studies, health economic studies vary in
scope and quality. Their usefulness for decision and policy
making is linked to their methodological rigor, accuracy, and
generalizability. Thus, critical appraisal is important to put
the results in the context of study quality.

Economic evaluations identify and compare appropriate
alternatives of care, their incremental impact on health out-
comes, and their incremental costs. As described in the first
part of the series, there are several types of comprehensive
medico-economic evaluations.

• Cost-minimization studies consider the cost differences
between alternatives of equal effectiveness. This assumes
each alternative is equally effective, which is rarely true.

• Cost-benefit studies consider both costs and benefits in
monetary terms. Expressing benefits inmonetary terms is,
however, controversial.

• Cost-effectiveness studies consider differences in costs and
differences in effectiveness, but effectiveness is measured
variably between studies. For comparisons involving the
same disease, condition, or health state, this may be the
most meaningful type of evaluation. It is less helpful for
comparing studies involving different diseases.

• Cost-utility studies consider differences in costs and out-
comes for quality-adjusted survival, most often using the
quality-adjusted life year (QALY). Cost-utility studies
have the advantage of providing an incremental cost-
effectiveness ratio (ICER) expressed as “cost per quality-
adjusted life year” (cost per QALY) that eases comparison
across multiple studies. This approach incorporates as-
sumptions regarding how each alternative impacts pa-
tient’s quality of life.

Each employs different methodologies, potentially com-
plicating critical appraisal, but some common criteria can be
assessed across studies. No standard, universally accepted
method of critical appraisal of economic analyses is currently
in use. Across the available methods, there is agreement on
several points of methodological quality.1

Assessing the Quality of Economic
Evaluations

Several organizations and research groups (e.g., Center for
Health Economics, University of York [http://www.york.ac.
uk/che/]; Tufts University Cost Effectiveness Registry [http://
research.tufts-nemc.org/cear4/]) are dedicated to excellence
in the conduct of health economic evaluation and provide
detailed insights into many aspects of health economic
analysis. The Tufts site contains a registry that allows one
to search for cost-effectiveness analyses.

Avariety of tools are available to assist newor experienced
readers of economic evaluations, such as the Quality of
Health Economic Studies (QHES) checklist,2,3 the Consensus
Health Economic Criteria list (CHEC),4 and the BritishMedical
Journal (BMJ) standards for quality of health economic
evaluations.5 All share emphasis on critically appraising
some common domains of economic evaluations. In one
formal comparison of QHES, the BMJ, and CHEC instru-
ments,6 the following domains were included for assessment
in all three:

• Study objective
• Economic perspective
• Time horizon and discount rate
• Outcomes measurement
• Outcomes valuation
• Cost measurement
• Incremental analysis
• Handling of uncertainty
• Appropriateness of the conclusion

At least two of the instruments included assessment of the
following domains:
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• Economic study design
• Population description
• Description of alternatives
• Outcomes choice
• Cost valuation
• Details of models
• Limitations
• Conflict of interest

Let us look at a few of the concepts related to these
domains and how they apply to evaluation of study quality
in a bit more detail.

What Is the Study Question or Objective
of the Economic Evaluation?

Specification of the study question should set the stage for
assessing the appropriateness of the economic evaluation
design andmethods. If the stated study question is to evaluate
the cost-effectiveness of artificial disc replacement but only
information on costs are presented and no comparison to
viable alternative treatments is done, the quality of the study
would immediately be suspected and the usefulness to policy
makers is limited.

Does the Study Compare Costs and Outcomes
of Meaningful and Appropriate Clinical
Alternatives?

This is one of the first questions to consider. Studies that
report only costs or do not formally compare clinical alter-
natives are not considered full economic evaluations. High-
quality economic evaluation will clearly state all components
of both intervention and comparator interventions. Mean-
ingful incremental analysis in a full economic study is only
possible if costs and outcomes for competing alternatives for
care are reported. It is crucial that both intervention and
comparator be realistic, appropriate reflections of actual use
or care situations. A justification for why specific alternatives
are evaluated should be stated. Studies that do not take such
an approach or do not clearly state the alternatives being
compared are not considered of high quality.

Does the Study Justify Its Perspective
and Time Horizon Clearly?

In a high-quality economic evaluation, the perspective is
clearly stated and the rationale for its selection justified. As
you may remember from the first article in this series,
economic evaluations can take one of several perspectives,
which have direct bearing on the types of costs and outcomes
considered, such as a patient, payer, provider, health system,
or society. The types and sources of cost data, measurement of
benefits, and various modeling assumptions are influenced
by the choice of perspective. Whatever the choice of perspec-
tive, the authors’ choice of parameters should reflect it. If a
societal perspective is chosen, for example, our critical ap-

praisal should address the extent towhich all long-term costs
(both direct and indirect costs such as lost productivity,
recovery time, and direct costs to patients) and outcomes
to health systems and patients are included in the model. The
perspective must be consistent with the research question or
objective. The data used must be consistent with the
perspective.

Economic evaluations generally employ complex modeling
techniques to estimate costs and outcomes over time. A high-
quality study will use a time horizon of at least 10 years to
include all relevant sequelae and relapse, reoperation, or recur-
rence. Shorter timehorizons can also provide valuable informa-
tion depending on the study objective and available data. For
longer time horizons, preferences for future benefits over
immediate ones should be described in the study assumptions
and modeled appropriately, usually using discounting of costs
and benefits beyond 1 year, typically between 3 and 5%.

How Appropriate Are the Data Sources?

Economic evaluations regularly include data from disparate
sources such as clinical trials, previously published scientific
data, surveys collected from patients, or health care cost and
utilization databases. High-quality studies provide clear de-
scriptions for all data sources, they are complete, justify their
selection, and employ data that are least subject to bias.

• Patient-level clinical and cost data collected alongside a
randomized controlled trial (RCT) or high-quality meta-
analyses for RCTs are examples of data with low potential
for bias. If these data are not available, then data fromhigh-
quality observational studies (e.g., methodologically rig-
orous prospective cohort studies) can provide useful in-
formation for modeling.

• Existing databases can provide valuable cost estimates as
well, though should be critically appraised for their gen-
eralizability and their fit with the study’s perspective. For
example, data from a health plan cost-and-use database
used in a study taking a societal perspective might have
incomplete data on indirect costs to patients.

• Expert opinion—providers’ own estimates of clinical or
cost estimates—is often biased and therefore considered
the least reliable source of data.

• Data relevant to all aspects of the economic model need to
be described.

How Were Outcomes Measured?

The choice and measurement of the outcome should reflect
the study objective. Instruments and/or clinical endpoints
(e.g., survival) that are reliable and validated in the patient
population of interest are preferred to surrogate or interme-
diate endpoints. There is an increasing trend toward the use
of patient-important outcomes, ideally developed with input
from the patient population.7 For spinal conditions, patient-
relevant conditions might include pain relief, function, and
productivity.8

In a cost-utility analysis, quality-adjusted survival is
calculated using a measure of utility combined with the
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health outcome in question. A high-quality economic evalu-
ation will use validated utility measures and state clearly
how they were calculated, ideally from a sample of people
affected by condition or from a general community popula-
tion (clinician assessment of utility would not be the ideal
method of assessment). Some universal measures used to
estimate utility (reported as a number between 0 and 1,
where 1 represents perfect health) include the EQ-5D, the
SF-6D, or through patient weighting of hypothetical scenar-
ios such as discrete choice analysis.9,10 Condition-specific
measures are also available, such as the Oswestry Disability
Index.11

Were Sensitivity Analyses Presented?

Economic evaluations employ a variety of inputs and assump-
tions, all of which may induce uncertainty and variability.
Thus, a high-quality evaluation will employ sensitivity analy-
ses to assess uncertainty and evaluate factors that most
influence the results. Some of these techniques can be quite
complex. One-way sensitivity analyses vary individual vari-
ables (such as reoperation rate, pain reduction, or procedure
cost) across a range to see how the results are changed.
Probabilistic sensitivity analyses employ bootstrapping or
other statistical techniques to arrive at a sense of which
variables are “driving” the model results. This can be useful
to decision-makers who need to understand the most impor-
tant components of the cost and how they impact the cost-
effectiveness.12

What about Bias?

Just like in clinical studies, a high-quality economic studywill
discuss the potential, magnitude, and direction of potential
bias. For example, leaving out indirect costs to patients in a
study taking a societal perspective where indirect costs are
higher in the intervention compared with the alternative
might alter the cost-effectiveness ratio. Failure to account for
the range of adverse events can induce bias. Various assump-
tions about modeling may introduce bias. For example, if
assumptions regarding themodeling of risk of certain adverse
events are frompoor quality studies or data that do not reflect
current practice, the results may inaccurately favor one of the
alternatives.

How Transparent Were the Authors?

Increasingly, health economics practitioners are encour-
aged to provide the details of data sources as well as
assumptions made regarding modeling of the data to
encourage replication by other teams and so that major
assumptions that influence the applicability of the model
and study findings can be examined. The potential for
conflict of interest has become increasingly important
among policy makers. High-quality economic study will
clearly state the funding sources provided to conduct the
work and the role of the funder in analysis and reporting of
the study.

Are the Conclusions Appropriate?

As in assessing any clinical study, the assessment of its
conclusions can be somewhat subjective but should be based
on clinical knowledge and can be somewhat of an art. In
addition to the points presented earlier, a more “gestalt” level
assessment can consider how well

• the study objectivematched the study design andmethods
employed; as well as

• the strength and certainty of the justification of the
conclusions given the types of data used, modeling as-
sumptions, perspective, time horizon, and potential sour-
ces of bias.

In other words, if the conclusions of a study seem too good
to be true, then they just might be.

Summary

There are many opportunities for bias in economic evaluations.
Thus, critical appraisal of economic studies is very important
but complex. No standard methodology for appraisal has been
universally adopted. However, consideration of the common
elements that constitute a high-quality economic study pro-
vides the clinicianwith the tools to understandwhen onemight
bedealingwith ahigh-quality study, a deeplyflawedone, or one
that made the best use of the data available.

Studies of economic impact have become increasingly im-
portant in health policy decisions given the finite resources
available for health care.While they should not be the solebasis
of decision making, such studies provide potentially valuable
information if well done. It is therefore important that high-
quality economic studies be conducted and the results of
economic studies be placed in the context of their quality.
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