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Objectives: The increasing use of full economic evaluations has led to the development
of various instruments to assess their quality. The purpose of this study was to compare
the frequently used British Medical Journal (BMJ) check-list and two new instruments: the
Consensus Health Economic Criteria (CHEC) list and the Quality of Health Economic
Studies (QHES) instrument. The analysis was based on a practical exercise on economic
evaluations of the surgical treatment of obesity.
Methods: The quality of nine selected studies was assessed independently by two health
economists. To compare instruments, the Spearman rank correlation coefficient was
calculated for each assessor. Moreover, the test–retest reliability for each instrument was
assessed with the intraclass correlation coefficient (ICC) (3,1). Finally, the inter-rater
agreement for each instrument was estimated at two levels: comparison of the total score
of each article by the ICC(2,1) and comparison of results per item by kappa
values.
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Results: The Spearman’s rank correlation coefficient between instruments was usually
high (rho > 0.70). Furthermore, test–retest reliability was good for every instruments, that
is, 0.98 (95 percent CI, 0.86–0.99) for the BMJ check-list, 0.97 (95 percent CI, 0.73–0.98)
for the CHEC list, and 0.95 (95 percent CI, 0.75–0.99) for the QHES instrument. However,
inter-rater agreement was poor (kappa < 0.40 for most items and ICC(2,1) ≤ 0.5).
Conclusions: The study shows that the results of the quality assessment of economic
evaluations are not so much influenced by the instrument used but more by the assessor.
Therefore, quality assessments should be performed by at least two independent experts
and final scoring based on consensus.

Keywords: Quality assurance, Health care, Cost and cost analysis, Questionnaires,
Review, Systematic, Technology assessment

With the scarcity of resources in health care, efficacy and
safety become insufficient for a well-informed decision mak-
ing on resources allocations. In the current environment, the
priority becomes to reduce the costs without deteriorating
the quality of care, or to improve quality of care at a rea-
sonable cost (10). Consequently, interest in full economic
evaluations, that is, studies comparing both costs and out-
comes of at least two healthcare programs (10) has increased
and numerous countries have now developed specific guide-
lines for economic evaluations. As a consequence, the use
of systematic reviews of economic evaluations to summa-
rize knowledge has been intensified and quality assessment
instruments have been developed to evaluate the quality of
published economic evaluations. The most frequently used
instruments (13) are the Drummond et al. ten-item check-
list (10) or the BMJ check-list (9), based on the Drummond
check-list.

Jefferson et al. showed that too disparate quality assess-
ment instruments were used (13), illustrating the need for a
validated and internationally accepted list. To respond to this
need, the Consensus Health Economic Criteria (CHEC) list
has recently been developed (11).

On the other hand, neither the CHEC list nor the BMJ
check-list were created with the aim of performing a simple
comparison between studies in a quantifiable way. Quanti-
tative measures of quality would allow ranking studies ac-
cording to a quality score. One solution is to apply an equal
weight for each item, but this strategy does not allow analysts
to take into account the relative importance of each criterion.
For this reason, a new instrument has been developed: the
Quality of Health Economic Studies (QHES) (5), a grading
system in which weightings differ according to the relative
importance of each criterion.

The first objective of this study was to compare the BMJ
check-list, the CHEC list, and the QHES instrument as quan-
titative tools to measure the quality of economic evaluations,
and to examine the importance of weighting the criteria.
The second objective was to assess the test–retest reliability
and the inter-rater agreement for each instrument. Finally,
problems associated with analyzing the quality of economic
evaluations with these instruments were also determined and
recommendations were made. The analysis was performed

through a systematic review of economic evaluations of the
surgical treatment of obesity.

METHODS

Quality Assessment Instruments
Description

The BMJ Check-List. The BMJ set up a working
party to develop a quality assessment check-list for use by
both referees and authors. Drafts of the check-list were trans-
mitted to health economists and journal editors and were de-
bated at the “biannual meeting of the UK Health Economists’
Study Group” in January 1996. The final check-list was based
on a broad consensus and contains thirty-five items under
three headings: study design, data collection, and analysis
and interpretation of results (see Table 1). This check-list
concentrates on full economic evaluations but could also be
used for partial economic evaluations, or report and commen-
taries on economic evaluations. If items were not applicable
to a specific study, a “not appropriate” (NA) response can be
stated. The working party admitted that it is not possible to
address all the points in the article and that authors can, for
example, refer the reader to other published sources. More de-
tails about this check-list can be found in the literature (9).

The CHEC List. An initial item pool divided in nine-
teen categories was first developed by performing a litera-
ture search from Medline, Psychlit, Econlit, the Cochrane
Library, and the National Health Service Economic Evalua-
tion Databases (NHS EED). The criteria list was then created
using the Delphi method. This method made use of a panel of
expert on a specific topic to reach a consensus (21). In a first
round, international experts were asked to give their opinion
on the categories and the items selected from the literature
research. Comments and the resulting list were redistributed
among experts until a consensus was reached. Three rounds
were sufficient to obtain the final criteria list. More details
on the method used can be found in the literature (2;11).

The list contains nineteen yes-or-no questions (see
Table 2). Authors recommended that, if not enough infor-
mation was available in the article or in other published
material to answer to a question, a “No” response should be
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Table 1. The British Medical Journal Check-lista

Study design
The research question is stated
The economic importance of the research question is stated
The viewpoints of the analysis are clearly stated and justified
The rationale for choosing the alternative programmes or interventions compared is stated
The alternatives being compared are clearly described
The form of economic evaluation used is stated
The choice of form of economic evaluation is justified in relation to the questions addressed
Data collection
The sources of effectiveness estimates used are stated
Details of the design and results of effectiveness study are given (if based on a single study)
Details of the method of synthesis or meta-analysis of estimates are given (if based on an overview

of a number of effectiveness studies)
The primary outcome measure(s) for the economic evaluation are clearly stated
Methods to value health states and other benefits are stated
Details of the subjects from whom evaluations were obtained are given
Productivity changes (if included) are reported separately
The relevance of productivity changes to the study question is discussed
Quantities of resources are reported separately from their unit costs
Methods for the estimation of quantities and unit costs are described
Currency and price data are recorded
Details of currency or price adjustments for inflation or currency conversion are given
Details of any model used are given
The choice of model used and the key parameters on which it is based are justified
Analysis and interpretation of results
Time horizon of costs and benefits is stated
The discount rate(s) is stated
The choice of rate(s) is justified
An explanation is given if costs or benefits are not discounted
Details of statistical tests and confidence intervals are given for stochastic data
The approach to sensitivity analysis is given
The choice of variables for sensitivity analysis is justified
The ranges over which the variables are varied are stated
Relevant alternatives are compared
Incremental analysis is reported
Major outcomes are presented in a disaggregated as well as aggregated form
The answer to the study question is given
Conclusion follow from the data reported
Conclusions are accompanied by the appropriate caveats

a See reference 9.

stated. A description of the items can be found on the Web
(www.beoz.unimaas.nl/chec/). It should be noted that this
list was not created to analyze the quality of economic eval-
uations based on modeling studies. However, in this study,
all economic evaluations found in the literature were ana-
lyzed with the three lists, including modeling studies. Con-
sequently, the quality score generated by the CHEC list for
modeling studies has to be interpreted with caution.

The QHES List. A steering committee comprised of
five experts in the field of health economics and three in-
vestigators developed a check-list for economic evaluations
from a literature search using Medline, Healthstar, and the
Cochrane databases. From existing guidelines and check-
lists, the committee selected 16 criteria with a “Yes” or “No”
format (see Table 3). The selection was made by consen-
sus. Then, weights for each criterion were estimated using a
general linear regression (random effects) based on data col-

lected from a conjoint analysis survey on 120 international
health economists. More details about the QHES list can be
found in the literature (5).

Studies Selection

The different quality assessment instruments were applied
to nine economic evaluations of surgical treatment tech-
niques of obesity. More details about the studies and the
selection criteria for the studies are described elsewhere
(14). While initially only full economic evaluations were
selected for review, we also tested the quality assessment
instruments on cost-outcome descriptions, that is, studies
describing both costs and effects but not presenting an in-
cremental cost-effectiveness ratio (ICER). Five full eco-
nomic evaluations, of which two included a cost-utility and
cost-effectiveness analysis and three included only a cost-
utility analysis were included in the quality assessment exer-
cise (4;7;8;19;20). Moreover, four cost-outcome description
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Table 2. The Consensus Health Economic Criteria Lista

Is the study population clearly described?
Are competing alternatives clearly described?
Is a well-defined research question posed in answerable form?
Is the economic study design appropriate to the stated objective?
Is the chosen time horizon appropriate in order to include relevant costs and consequences?
Is the actual perspective chosen appropriate?
Are all important and relevant costs for each alternative identified?
Are all costs measured appropriately in physical units?
Are costs valued appropriately?
Are all important and relevant outcomes for each alternative identified?
Are all outcomes measured appropriately?
Are outcomes valued appropriately?
Is an incremental analysis of costs and outcomes of alternatives performed?
Are all future costs and outcomes discounted appropriately?
Are all important variables, whose values are uncertain, appropriately subjected to sensitivity analysis?
Do the conclusions follow from the data reported?
Does the study discuss the generalizability of the results to other settings and patient/client groups?
Does the article indicate that there is no potential conflict of interest of study researcher(s) and funder(s)?
Are ethical and distributional issues discussed appropriately?

a See references 2, 11.

studies were evaluated with the three quality assessment in-
struments (1;6;16;17).

Quality Assessment of Economic
Evaluations

The quality of selected studies was assessed independently
by two heath economists (rater 1 and rater 2) using the BMJ
check-list, the CHEC list, and the QHES list. Each economist

blindly evaluated the quality of studies with the three instru-
ments consecutively. Moreover, rater 1 repeated the analysis
8 weeks later. During the investigation, the guidelines of the
instruments were followed and an inventory of problems as-
sociated with analyzing the quality of economic evaluations
according to these guidelines was made.

Quality scores were then evaluated for each study. In a
first stage, a score with an equal weight for each item was

Table 3. The Quality of Health Economic Studies Instrumenta

Item Weightings

Was the study objective presented in a clear, specific, and measurable manner? 7
Were the perspective of the analysis (societal, third-party payer, and so on) and reasons for its selection stated? 4
Were variable estimates used in the analysis from the best available source (i.e., Randomized Control Trial-Best, Expert

Opinion-Worst)?
8

If estimates came from a subgroup analysis, were the groups prespecified at the beginning of the study? 1
Was uncertainty handled by: (i) statistical analysis to address random events; (ii) sensitivity analysis to cover a range of

assumptions?
9

Was incremental analysis performed between alternatives for resources and costs? 6
Was the methodology for data abstraction (including value health states and other benefits) stated? 5
Did the analytic horizon allow time for all relevant and important outcomes? Were benefits and costs that went beyond 1

year discounted (3–5%) and justification given for the discount rate?
7

Was the measurement of costs appropriate and the methodology for the estimation of quantities and unit costs clearly
described?

8

Were the primary outcome measure(s) for the economic evaluation clearly stated and were the major short term, long term
and negative outcomes included?

6

Were the health outcomes measures/scales valid and reliable? If previously tested valid and reliable measures were not
available, was justification given for the measures/scales used?

7

Were the economic model (including structure), study methods and analysis, and the components of the numerator and
denominator displayed in a clear transparent manner?

8

Were the choice of economic model, main assumptions and limitations of the study stated and justified? 7
Did the author(s) explicitly discuss direction and magnitude of potential biases? 6
Were the conclusions/recommendations of the study justified and based on the study results? 8
Was there a statement disclosing the source of funding for the study? 3

a See reference 5.
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calculated as a quantitative proxy for the evaluation’s qual-
ity. In a second stage, the importance of weighting the cri-
teria was examined. For the QHES instrument, weights de-
termined by Chiou et al. were used (5). For the BMJ and
the CHEC list, no weighting exist. Implicit weightings de-
termined by one of the assessor according to the relative
importance he confers to each item (subjective assessment)
were thus used. In summary, three types of quality scores
were obtained: a score without weighting of the criteria, a
score with an implicit weighting for the BMJ and the CHEC
list, and a score with an explicit weighting determined by
Chiou et al. for the QHES instrument.

Statistical Analysis

To compare the instruments, the range and the mean of the
quality scores generated by each instrument were calculated.
Ranking differences between instruments were then assessed
using the Spearman rank correlation coefficient. In this study,
we considered a correlation coefficient of r ≥ 0.7 as high, 0.7
> r ≥ 0.5 as moderate, and r < 0.5 as low.

Moreover, test–retest reliability between time 1 and 2
was assessed for each instrument by the rater 1 using model
3 of the six ICCs discussed by Shrout and Fleiss (18), that is,
the ICC(3,1) where raters are assumed to be representative
of the entire population of raters (Supplementary Figure 1,
available at www.journals.cambridge.org/thc).

Finally, for each instrument, the inter-rater agreement
at time 1 was estimated at two levels: comparison of the
total score of each article by the ICC(2,1) (18), where raters
are assumed to be a random subset of all possible raters,
and comparison of results per item by kappa values. Kappa
values less than 0.40, between 0.40 and 0.74, and between
0.75 and 1 were defined as poor, fair to good, and perfect
agreement respectively (12;15). Tests were performed using
SAS software version 9.

RESULTS

Instruments Comparison

The comparison of instruments showed that they mainly an-
alyze similar items. Nevertheless, some differences can be
highlighted (see Table 4).

First, only the BMJ check-list investigates if the eco-
nomic importance of the study question is stated and if the
choice of alternatives is justified. On the other hand, the
BMJ check-list does not assess if the choice of cost and
outcome items is appropriate, as it is done in the other two
instruments. Finally, this is the only instrument that does not
include a question about the presence of conflicts of interest
by the authors.

Second, the CHEC list is designed for clinical trial
and observational studies. Consequently, there is no item
on model characteristics. Moreover, this instrument does not
determine whether limitations of the studies are specified.

Table 4. Instruments’ Comparisons

BMJ CHEC QHES

Objective Y Y Y
Economic importance of the Y N N

study question
Economic study design Y Y N
Description of the population Y Y N
Subgroup analysis N N Y
Perspective Y Y Y
Time horizon and discount rate Y Y Y
Alternative description Y Y N
Alternative choice Y N N
Outcomes choice N Y Y
Outcomes measurement Y Y Y
Outcomes valuation Y Y Y
Costs choice N Y Y
Costs measurement Y Y Y
Costs valuation Y Y N
Details of the model Y N Y
Incremental analysis Y Y Y
Handle of uncertainty Y Y Y
Results presentation Y N N
Appropriateness of the Y Y Y

conclusion
Limitations Y N Y
Results generalizability N Y N
Ethical aspect N Y N
Conflict of interest N Y Y

BMJ, British Medical Journal; CHEC, Consensus Health Economic Crite-
ria; QHES, Quality of Health Economic Studies; Y, handled; N, not handled.

On the other hand, it is the only instrument asking whether
ethical aspect and generalizability of the results are investi-
gated.

Third, the QHES instrument determines if subgroups
analyzed are appropriately defined but does not examine
whether details on the population and on the study design
are specified, in contrast to both the BMJ check-list and the
CHEC list. Finally, this instrument does not investigate if de-
tails about price adjustments for inflation or about currency
conversion are given.

Inventory of Problems Encountered During
the Quality Assessment

It was often difficult to judge from the studies if an item
was respected or not because too little information was given
in the publication. For example, details on cost calculations
were regularly limited and sometimes, only sources were
given. In such situation, it is thus important to consult these
sources to be able to evaluate the quality of the studies with
more accuracy.

Moreover, the BMJ check-list and the QHES instruments
were mainly adapted to modeling studies while the CHEC
list was conceived for clinical trials and observational studies.
Consequently, the item assessing if details of the model were
given was, for example, not adapted to clinical trials and
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observational studies. Hence, it could be interesting to have
an instrument adapted to several study designs with specific
subquestions for each design.

It was also often difficult to choose between a “Yes” or
“No” response. Some items regrouped various criteria. Con-
sequently, if only one of the criterion was not respected, a
“no” response should be stated, even if other criteria were
respected. The possibility to use an intermediate value as
“partially respected” could thus be interesting. This problem
was mostly present with the QHES instrument. For example,
one item tested if the time horizon was relevant, if costs and
outcomes were discounted and if the discount rate was justi-
fied. It would be interesting to test the impact of subdividing
this kind of item.

Differences in Quality Scores Between
Instruments

With equal weights between items, the quality score of the
nine selected studies and the three ratings (rater 1, time 1;
rater 1, time 2; rater 2, time 1) varied between 30.8 and 90.0 of
100 points on the BJM check-list, between 15.8 and 84.2 of
100 points on the CHEC list, and between 6.3 and 87.5
of 100 points on the QHES instrument. Means and standard
deviations of the studies quality scores for each instrument
and the three ratings are detailed on the Web site (Supple-
mentary Table 5, available at www.journals.cambridge.org/
thc).

With a weighting between items, the quality score of the
nine selected studies and the three ratings varied between 6
and 92 of 100 points on the BJM check-list, between 14 and
89 of 100 points on the CHEC list, and between 22 and 77
of 100 points on the QHES instrument.

Hierarchical ranking of studies

The hierarchical ranking of studies based on their quality
score and the Spearman ranking correlation coefficient can
be found at the Web site (Supplementary Tables 6 and 7, avail-
able at www.journals.cambridge.org/thc). A high Spearman
ranking correlation between instruments was found, except
for rater 1 in time 1 where the correlation was moderate
between the BMJ and the CHEC list.

Moreover, for each instrument, the Spearman ranking
correlation coefficients between weighted and not weighted
scores were high and ranged from 0.83 to 0.99. Thus, weight-
ing of criteria has little impact on the ranking. On the other
hand, the ranking varied according to the assessor, as shown
by the inter-rater agreement.

Test–retest Reliability and Inter-rater
Agreement

Test–retest reliability in terms of ICC(3,1) was good for all in-
struments, that is, 0.99 (95 percent CI, 0.86–0.99) for the BMJ
check-list, 0.97 (95 percent CI, 0.73–0.98) for the CHEC list,

and 0.95 (95 percent CI, 0.75–0.99) for the QHES instrument.
However, there was poor inter-rater agreement. For the BMJ
check-list, agreement was poor for twenty-seven of thirty-
five items (77 percent), fair to good for six of thirty-five
items (17 percent), and perfect for only two out of thirty-
five items (6 percent). For the CHEC list, agreement was
poor for fifteen of nineteen items (79 percent) and perfect
for four of nineteen items (21 percent). For the QHES in-
strument, agreement was poor for ten of sixteen items (63
percent), fair to good for three of sixteen items (19 percent),
and perfect for three of sixteen items (19 percent). Overall
inter-rater agreement in terms of ICC(2,1) was 0.52 (95 per-
cent CI, 0.21–0.83) for the BMJ check-list, 0.33 (95 percent
CI, 0.07–0.71) for the CHEC list, and 0.33 (95 percent CI,
0.02–0.73) for the QHES instrument.

DISCUSSION

Instruments comparisons highlighted the subjective character
of the quality assessment. Indeed, results were not influenced
by the instruments used but rather by experts who analyzed
the studies. As shown in the study, instruments mainly as-
sessed similar items, which could explain the high Spearman
rank correlation coefficient.

The poor agreement between experts could be explained
by various factors. First, time spent to analyze studies might
have an impact on results. One author spent around 1 day per
study to assess deeply the quality of the study and returned
systematically to referred sources if insufficient details were
provided in the basic article. The other expert spent around
2 days to assess the quality of all the studies and based his
analysis on the main article only.

Second, the subjectivity of the examinants could also
influence the response. A complete respect of criteria was
rare and intermediate responses were not authorized. Severe
raters could have tendency to state a 0 value if one criterion
of the item was not completed, while another rater could have
tendency to state a 1 value, considering that on the whole,
the criteria were respected.

Third, experience of the rater in economic evaluation
could also play a role. One rater has worked in the health
economics domain for nearly 20 years, while the experience
of the second rater was only 2 years. Thus, it is possible that
they consider the quality of the studies differently.

Fourth, the perception and interpretation of the items
and the ambiguity of the responses also influenced the re-
sults. Items were sometimes large and could be interpreted
in various ways. Some items also referred to specific study
design and when the design of the study was not appropriate,
reaction of raters could differ.

It should also be noted that the BMJ check-list and the
CHEC list were created as qualitative instruments and not as
scoring instruments. On the other hand, calculating a quality
score from these instruments allowed us to easily have an
idea of the ranking of these studies according to their quality.
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Finally, caution is needed when interpreting our results
given that the limited number of studies led to high con-
fidence intervals for the inter-rater agreement. In a previ-
ous study, two people analyzed the quality of 30 economic
evaluations of health promotion with the QHES instrument
and found a better inter-rater reliability (IC95 percent: 0.64–
0.91) (3). However, our results plead in favor of doing further
research to estimate the overall role of the evaluator in as-
sessing the quality of economic evaluations. To do so, an
international study including a higher number of evaluators
and in particular a larger sample of studies from various areas
should be conducted.

In conclusion, our findings highlight that in practice, re-
sults are not so much influenced by the instrument used but
more by the assessor. It is thus essential to perform qual-
ity analyses of economic evaluations by at least two blinded
experts and to base the final scoring on a consensus. More-
over, a clear definition of each item should be given and
respected by raters. Experts should also spend a substantial
period of time to analyze studies thoroughly and should refer
to sources of information when specified in the article if not
enough details are provided in the basic study. Finally, in the
future, it would be interesting to create a single instrument
adapted to each study design and to introduce the possibility
to use an intermediate score value.
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