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ABSTRACT. Objective. To describe and compare the relative attributes (reliability, ease of use, applicability, and
relevance) of different assessment tools for economic analyses as they pertain to rheumatoid arthritis
(RA) literature.
Methods. An expert panel, comprising rheumatology researchers and clinicians, operationalized 2
economic appraisal instruments and applied them to 11 articles used for analysis. Each expert
reviewed 3 articles, with each article independently reviewed by a pair of experts. A summary score
for each article per appraisal instrument was calculated by dividing the number of items that received
a “positive” response by the total number of items in the appraisal instrument.
Results. Scores for each article were similar across reviewers and appraisal instruments.
Conclusion. There is a need for a more comprehensive approach for evaluating this rapidly growing
body of economic literature that is not only valid and reliable, but also easy to apply and understand.
Although consistency between reviewers was good on both guidelines, inter-guideline discrepancies
were noted and reviewers reported some difficulty in using the operationalized format. (J Rheumatol
2003;30:1739–47)

Key Indexing Terms:
ECONOMICS                                                                                 RHEUMATOID ARTHRITIS 

Rheumatoid arthritis (RA) is a chronic, inflammatory
disease of unknown etiology that affects roughly 2 million
American adults1,2. The economic burden of RA is substan-
tial. Annual medical care costs in the United States are esti-
mated to exceed $4,647 per patient, with total direct
medical costs estimated at $4.2 billion annually3. Indirect
costs, estimated between $13,180 and $65,880 per patient,

accrue because the majority of patients with RA experience
work disability within 10 years of disease onset4. These
indirect costs are likely underestimated because of a lack of
data on sustained losses in activities other than employment
and the difficulty of pricing the costs of intangibles associ-
ated with pain and suffering from RA.

Understanding the economic burden of illness is critical
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to determining optimal policy for disease management.
Most randomized clinical trials, ranging from a few months
to many years, cannot fully address the longterm effects of
chronic illnesses, such as RA, with disease durations lasting
up to several decades. It is imperative that employers,
insurers, and government agencies recognize the economic
impact of RA so that a fair, efficient, and appropriate allo-
cation of scarce healthcare resources can be developed and
implemented. The volume of medical literature addressing
economic issues has increased greatly in the last decade:
65% of the health economics literature in RA has been
published within the last 6 years.

The methodological quality of this body of work remains
suboptimal5. Criteria have been adopted to guide critical
appraisal of economic evaluations and to assist consumers
in evaluating the validity and quality of these analyses6-9.
Nevertheless, there is little information regarding their
comparative reliability and clinical relevance.

Our primary objective was to describe and compare the
reliability, ease of use, applicability, and relevance of
various assessment tools for economic analyses as they
pertain to the economic literature in RA. Our secondary
objective was to apply these tools in appraising current RA
economics literature and to identify areas for future
research. We believe our exploratory analysis should
enhance the ability of investigators and clinicians to use and
interpret economic analyses.

MATERIALS AND METHODS
Article Selection and Assignment
We conducted a systematic review of the published literature from January
1995 through June 2001. The Medline, Cochrane, and Healthstar comput-
erized bibliographic databases were searched using the following Medical
Subject Headings (MeSH) and headings developed and approved by the
working group: work disability, direct cost(s), indirect cost(s), employ-
ment, unemployment, downsizing, work, intangible costs, medical care
expenditures, health expenditures, quality of life, quality adjusted life
years, economics, cost, cost allocation, cost control, cost of illness, cost
savings, cost sharing, cost benefit analysis, costs and cost analysis, or tech-
nology, high costs, and RA. We limited our search to English language arti-
cles focused on human subjects. The following MeSH headings were
excluded: foreign language, non-human subjects, addresses, monograph,
editorial, legal cases, review articles, abstracts, and interview.

We utilized a systematic review strategy in which explicit acceptance
and rejection criteria were set for the title, abstract, and paper review. Any
article related to economic analyses of RA treatments met the basic accep-
tance criteria for each review stage. The paper review incorporated the most
stringent inclusion criteria, allowing for acceptance only articles that
contained primary economic data related to the treatment of RA. Rejection
criteria at each stage of the review excluded articles that (a) did not explic-
itly mention cost or a related concept, and (b) was unrelated to RA. This
process was applied to each article, with the exception of one published
paper10 submitted by the working group, which was not identified by our
search strategy. This paper did meet our inclusion criteria and was included
in the critical appraisal.

Eight experts in the field participated in the working group. The
members of the group had various backgrounds, including health
economics, clinical trials, and clinical care. Eleven papers were ultimately
selected through the review process and randomly allocated to 7 of the 8

working group experts for appraisal. Two experts independently reviewed
each paper, but reviewer pairs did not necessarily overlap across articles.
Three articles were randomly assigned to each expert for appraisal. Seven
of the experts participated in the review.

Selection of Appraisal Criteria 
We conducted a literature search of appraisal criteria and guidelines for
economic analyses. We identified 7 articles6-9,11-13 describing appraisal
criteria, methodological criteria, and guidelines for conducting economic
analyses. We identified 4 guidelines with clearly defined checklists9,11-13.
For each of these instruments, all open-ended items were operationalized
into “yes” or “no” questions for ease of use during article appraisal.
Questions with 2 parts were divided into 2 separate appraisal items and
included in the total item count. The 4 identified guidelines, along with
their respective operationalized forms, were submitted to the working
group for review. Each member of the working group ranked the opera-
tionalized appraisal instruments in terms of face validity, applicability,
breadth, depth, relevance, simplicity, length of time, comprehensiveness,
ease of use, and the desire to use appraisal criteria that differed from each
other. The 2 appraisal instruments that ranked the highest by the majority
of experts were used in this exploratory analysis11,12.

Scoring
Seven experts independently reviewed 3 articles and applied both appraisal
instruments to each article, so that 2 experts employing both criteria
reviewed each article. One expert abstained from article appraisal. Methods
for scoring were not provided by the authors of either appraisal guideline.
Thus, we adopted the scoring technique used in the study by Gerard, et al14

in which a percentage score was calculated by dividing the number of items
with a “positive” response by the total number of items in the appraisal
instrument. A “positive” response was dependent on the nature of the ques-
tion and was assessed in one of 2 ways: (1) by a “yes” or “no” answer to
the question, or (2) through comments that indicated a positive or negative
response to the question. Questions with missing responses received no
score/a score of zero. It was decided a priori that these items would still be
included in the total number of items when calculating the percentage
scores (Scoring Method 1). In addition, we also calculated the percentage
scores under the assumption that items without responses were assigned as
“positive” responses. As above, we followed the a priori decision that these
items were to be included in the total number of items used when calcu-
lating the percentage scores (Scoring Method 2). A higher percentage score
indicated that the article met more of the “high quality” criteria for an
economic evaluation. This scoring technique assumed that (1) the weight
for all questions was equal, and (2) all questions could be categorized into
“yes” and “no” responses.

Working Group Survey
After the working group evaluated the selected articles, we surveyed each
reviewer to assess their reaction to the 2 appraisal instruments regarding
ease of use, breadth, depth, and relevance. A 5-point Likert-type scale15 was
used, where 1 equaled “poor” and 5 equaled “excellent.” The experts were
asked which instrument they preferred using and what improvements they
would make to the instruments.

RESULTS
Consistency Between Appraisal Criteria
Two appraisal instruments, developed by Drummond, et al11

and Sanchez, et al12, were selected based on their perceived
ease of use, level of comprehensiveness, and ability to oper-
ationalize. The Sanchez appraisal instrument included 37
questions (or items) organized into 11 domains (objective,
perspective, type of analysis, study design, choice of inter-
ventions, costs and consequences, discounting, results,
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sensitivity analysis, conclusions, and sponsorship)
(Appendix 1). The Drummond appraisal instrument was
composed of 43 questions in 10 domains (Appendix 2). The
2 instruments differed from each other in that the
Drummond appraisal instrument utilized more objectively
defined criteria and appeared to emphasize specific costs
that were not considered by Sanchez, including market
values and capital costs.

In general, scores were similar for both appraisal instru-
ments (for each paper and each reviewer). Figure 1 shows
that only one expert’s evaluation (of the article by Al, et al16

using the Drummond appraisal instrument) was not consis-
tent with that expert’s evaluation of the Al, et al article using
the Sanchez appraisal instrument (circled in Figure 1).

Consistency Between Reviewers
For 7 of the 11 studies10,17-22, scores were fairly consistent
between the 2 independent reviewers when using each
appraisal instrument (Figure 2). Scores for 3 studies16,23,24

were clearly inconsistent when the Drummond appraisal
instrument was used. In another study25, reviewers’ scores
were inconsistent for both appraisal instruments.

Discrepant Responses for the Sanchez Appraisal Instrument
Out of the 37 questions on the Sanchez instrument, the inde-
pendent reviewers achieved agreement of at least 50% or
greater on a majority of the study items (89%). The question
most often answered inconsistently was, “Was any justifica-
tion given for the discount rate used?” (72% of the time).
Two questions associated with discounting, “Was the study

performed over time?” and “Did the study use dollar values
from previous years?”, were disagreed upon 45% of the
time. Sixty-four percent of the reviewer pairs also responded
differently to the question of whether any appropriate alter-
natives were omitted.

Discrepant Responses for the Drummond Appraisal 
Instrument

Out of the 43 questions on the Drummond instrument, the
independent reviewers achieved agreement of 50% or more
on 28 of the study items. In contrast, 15 questions were
disagreed upon by at least 50% of the reviewer pairs.
Frequently all questions about the accuracy and appropri-
ateness of measurements of costs and consequences
received inconsistent scores. Two additional questions about
the discounting of costs and consequences were also sources
of disagreement between the reviewers.

Appraisal of Economic Analyses in RA (Table 1)
The range of percentage scores for Scoring Method 1 was
43–95% for the Sanchez appraisal instrument and 26–81%
for the Drummond instrument. Only one study10 received
consistently low scores, with only one appraisal scoring
above 50%. As detailed in Table 1, the scores for the
remaining 10 studies varied widely across reviewers and
appraisal instruments. Using the Sanchez instrument, the
mean score across RA studies was 75%, with 5 studies
scoring above the mean for both reviewers18,19,21-23. The
mean score using the Drummond instrument was 55%, with
3 studies scoring above the mean for both reviewers21,22,24.

Weisman, et al: Economic evaluation in RA 1741

Figure 1. Correlation between scores on Drummond and Sanchez guidelines (points identified by initial “M,” first author). Inconsistent evaluation circled.
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Only 2 studies21,22 received scores above the overall means
of both appraisal instruments from both reviewers. Thus, the
use of the different instruments may result in different
assessments of the RA economic literature.

Table 1 also shows the percentage scores for each article
if missing responses are assigned “positive values” rather

than zero values (Scoring Method 2). The calculated mean
scores for the Sanchez and Drummond instruments are
higher when these items are included under the assumption
of Scoring Method 2 (79% and 66%, respectively). For the
Sanchez instrument, 3 studies21,23,24 received scores above
the mean from both reviewers. When the Drummond instru-
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Figure 2. Correlation between scores assigned by Reviewer 1 and Reviewer 2 (points identified by first author’s initial).

Table 1. Percentage (%) of “positive’ responses for each study from each reviewer using the Sanchez12 and Drummond11 appraisal instruments.

Appraisal Instrument
Sanchez (n = 37) Drummond (n = 43)

Article Reviewer 1 Reviewer 2 Mean Reviewer 1 Reviewer 2 Mean
Scoring Method 1 Scoring Method 1 Scoring Method 1 Scoring Method 1 Scoring Method 1 Scoring Method 1

(Scoring Method 2) (Scoring Method 2) (Scoring Method 2) (Scoring Method 2) (Scoring Method 2) (Scoring Method 2)

Kavanaugh10 54 (65) 43 (65) 49 (65) 30 (44) 26 (37) 28 (41)
Al16 62 (78) 68 (68) 65 (73) 58 (74) 33 (60) 45 (67)
Choi17 73 (76) 81 (81) 77 (78) 51 (63) 51 (70) 51 (66)
Solomon23 81 (84) 84 (84) 82 (84) 47 (58) 60 (65) 53 (62)
Kristiansen18 78 (78) 76 (78) 77 (78) 63 (74) 53 (74) 58 (74)
Kobelt19 86 (86) 76 (76) 81 (81) 53 (53) 49 (51) 51 (52)
Verhoeven20 70 (70) 78 (78) 74 (74) 51 (53) 51 (51) 51 (52)
Maetzel24 81 (81) 73 (92) 77 (86) 81 (81) 63 (77) 72 (79)
Davey21 86 (86) 95 (95) 91 (91) 77 (79) 72 (93) 74 (86)
Bergquist22 81 (81) 78 (78) 80 (80) 58 (67) 56 (70) 57 (69)
Anis25 86 (86) 51 (59) 69 (73) 79 (79) 53 (70) 66 (74)
Overall mean 75 (79) 55 (66)

Scoring Method 1: Items with missing responses were assumed “zero” and included in the calculation of percentage scores. Scoring Method 2: Items with
missing responses were assumed “positive” and included in the calculation of percentage scores.

Personal, non-commercial use only.  The Journal of Rheumatology  Copyright © 2003. All rights reserved.

 www.jrheum.orgDownloaded on March 10, 2026 from 

http://www.jrheum.org/


ment was used, 5 studies scored above the mean for both
reviewers18,21,22,24,25. Two studies21,24 attained scores above
the overall means of both instruments from both reviewers.
Regardless of the scoring method used, it was observed that
the distribution of the missing values did not affect the
overall results of this exercise.

Working Group Survey Results (Table 2)
To summarize the experts’ experience using the 2 appraisal
instruments, we conducted a brief informal survey using a 5-
point Likert-type scale. The results of the survey are shown
in Table 2. A score of 1 was equal to “poor,” whereas a score
of 5 equaled “excellent.” Although not significant from a
statistical standpoint, trends were apparent among the
experts’ responses. Compared to the Sanchez appraisal
instrument, the Drummond instrument scored slightly
higher in 3 categories: “applicability,” “breadth,” and
“depth.” However, in addition to scoring higher on “ease of
use,” the Sanchez instrument was also preferred more often
than the Drummond instrument. Overall, 2 experts preferred
the Drummond instrument, 3 the Sanchez instrument, and
one expert had no preference.

DISCUSSION
The results of this exploratory analysis reveal that, in
general, there was reasonably good consistency between
reviewers on both appraisal instruments. However, the
Sanchez appraisal instrument resulted in more consistent
responses between reviewer pairs than the Drummond
instrument. While consistent responses inform us about reli-
ability, they do not provide any indication of the validity of
the instruments. Alhough it appears that the Sanchez instru-
ment was simpler and easier to use (thereby resulting in
fewer discrepancies), the Drummond instrument may have
enhanced comprehensiveness at the expense of ease of use.
As a result, more discrepancies might be observed between
reviewers using this instrument.

This difference in consistency was reflected in the
experts’ comments about the appraisal instruments. While
the working group indicated that the Sanchez instrument
was easier to use and “preferred,” the Drummond instru-
ment had greater perceived “applicability,” “breadth,” and
“depth.” Both appraisal instruments had similar perceived

relevance to the RA literature. In addition to the appraisal
instruments’ characteristics, the differences in scores may
also be attributable to the backgrounds of the reviewers,
including the level of comfort and experience each reviewer
has in working with economics literature. Further, the expert
group felt there was a learning curve intrinsic to the process
of grading economic evaluations with the appraisal criteria.
For example, through our discussions of the results, the
experts who indicated having more comfort and familiarity
with the Drummond instrument also stated that they
preferred the Drummond instrument versus the Sanchez
instrument. Thus, it appears that some introduction to the
appraisal criteria would aid in the review process and
provide improved consistency between reviewers.

The use of RA-specific health economic information is
increasingly relevant to stakeholders involved in decisions
about RA disease management. These include formulary
and policy decision-makers, journal editors and reviewers,
investigators performing systematic reviews, and clinicians.
As policy and clinical decision-makers integrate health
economic information into their practices, familiarity with
qualitative analysis and the ability to discriminate poor from
high quality analyses become critical.

While many tools have been developed to address the
methodological deficiencies of this body of literature and
appraise their quality6, several limitations exist7-9. The
results of our study reveal several potential problems. None
of the tools have undergone formal validation. None had
scoring systems with weights assigned to the items
acknowledging that not all items contribute equally to the
methodological quality of such analyses. Finally, as demon-
strated in this analysis, reliability is poor, suggesting that the
items are often not well understood. Moreover, the tools
need to be relevant to specific clinical areas, as there may be
certain characteristics of economic analyses that are more
relevant to the RA literature, yet are not captured by existing
tools. For example, it is of particular importance that the
patient populations of RA efficacy trials be comparable in
regard to such variables as duration of illness and back-
ground therapy.

Our study identified a number of problems associated
with the appraisal of economic analyses in RA. The results
point to the need for additional research to confirm and
extend our findings regarding reliability, ease of use, and
clinical relevance, and to assess the validity of the existing
instruments. In addition, the appraisals of RA studies using
these tools appeared to be quite variable, some studies
complying with most recommendations while others did
not. These data emphasize the need for suitable, valid, and
comprehensive guidelines for both researchers and research
consumers in this area.

Because a number of experts indicated some difficulty or
discomfort with using the appraisal instruments to evaluate
the papers in this exercise, we collected suggestions on how
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Table 2. Mean score on the working group survey (n = 6) (range).

Drummond Sanchez

Ease of use 3.2 (1–5) 3.7 (3–5)
Applicability 4.0 (3–5) 3.7 (3–4)
Breadth 4.2 (3–5) 3.8 (3–4)
Depth 4.0 (3–5) 3.3 (3–4)
Relevance 4.0 (3–5) 4.2 (3–5)
Preferred instrument* 2 3

* One expert found no overall preference for either instrument.
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to improve the appraisal criteria and process. The experts
suggested that a more explicit set of criteria might help to
make the process easier. Clinicians would benefit more if
the language was less technical and the concepts more direct
and to the point. In addition, the applicability and relevance
to RA would be improved by adding disease-specific
criteria. However, the addition of disease-specific criteria
could reduce the ability to compare the quality of studies in
RA to studies involving other diseases. This trade-off should
be considered in the development of any disease-specific
instrument. A delicate balance needs to be established
between the specificity to certain disease conditions and the
comparability among broader categories of illness.

This exercise was subject to several limitations. The
methodology was not designed for quantitative analysis,
with the lack of a scoring algorithm being evident. The
study design did not allow for measurement of statistical
performance, such as agreement or correlation, and was not
powered to address specific hypotheses. In addition, the
development of a reliable instrument is hampered not only
by differences between generic and disease-specific evalua-
tions, but also by the lack of consensus on several issues
concerning health economics. We acknowledge that the
majority of existing quality appraisal instruments do not
enable the user to weigh and assess the relative importance
of the different study items. However, our goal was to high-
light important issues in an effort to stimulate further discus-
sion and additional empirical research. We wanted to assess
the relevance, applicability, and reliability of the currently
used appraisal instruments. Our objective was not to vali-
date the existing instruments, but rather to explore the
strengths and weaknesses of these instruments in their
ability to provide insights into the quality and relevance of
economic analyses as they pertain to RA. We found that a
more explicit set of appraisal criteria or guidelines would be
helpful to better understand the quality and relevance of the
economic literature pertaining to RA. Another limitation is
the relatively small number of articles available for review.
This simply reflects the available literature in the context of
our review strategy. Lastly, the group of experts selected for
this exercise may have more experience with economic
evaluations than the average clinician, leading to an overes-
timation of the ease of use of the appraisal criteria.

Summary
A comprehensive literature search for economic articles
relating to RA was undertaken, and 2 guidelines for evalu-
ating the economic medical literature were operationalized.
A panel of rheumatology researchers and clinicians applied
the operationalized guidelines to selected RA economic
evaluations. Although consistency between reviewers was
good on both guidelines, inter-guideline discrepancies were
noted and reviewers reported some difficulty in using the
operationalized format. There is need for a more compre-

hensive approach for evaluating this rapidly growing body
of literature that is not only valid and reliable, but also easy
to apply and understand. Such a tool should strengthen the
rigor of future economic evaluations, and at the same time
make their results more accessible and useful to both clini-
cians and policy-makers. This is particularly important for
patients with RA, in view of the high cost of new and
emerging therapies. With the introduction of new treatments
and the likelihood of additional pharmacoeconomic
analyses in the near future, valid and easy to operationalize
evaluation tools are becoming increasingly important to
interpret the growing body of RA-specific health economic
literature.
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