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BACKGROUND
Economic evaluations of health care interventions in the
field of rheumatology are now performed more frequently,
and inclusion of cost assessment instruments is becoming
routine in newly planned studies. Usually, costs are broadly
classified into 2 categories: direct and indirect costs. Beyond
this there is little agreement on what to call various cost
domains, what costs should or should not be required, how to
best get at cost information, and the optimal level of detail.

We conducted a review of the current literature on
economic evaluations of health care interventions aimed at
rheumatoid arthritis (RA), to describe and classify the types
of costs that were measured in the various studies. The
objectives were (1) to identify and summarize the applied
cost categories in economic evaluations in rheumatic condi-
tions and (2) to develop a matrix of cost domains that can be
used as a preliminary categorization scheme.

METHODS
A set of 3 approaches was applied: (1) literature search iden-
tifying economic evaluations in rheumatoid arthritis; (2)
listing of cost categories mentioned in the identified articles;
(3) development of a matrix of cost domains that can be
used as a preliminary categorization scheme.

To identify economic articles in rheumatic conditions a
MEDLINE search covering the years January 1966 to
November 1999 was conducted. A combination of the
medical subject heading (MeSH) terms “rheumatoid
arthritis” and “costs” and “cost analysis” was applied.
Appropriate text words were employed to broaden the
search (cost, costs, health care, direct, indirect). All
retrieved abstracts were screened for the use of original cost
data; those that did not provide originally collected cost data
were excluded. Full length articles of the remaining
abstracts were obtained and assessed with regard to the
types of cost categories used. All identified categories were
included in a comprehensive list.

Subsequently, a classification scheme was developed. As
a starting point the identified cost categories were adjusted
for non-homogeneous labeling. Therefore the various cost
components mentioned in the reviewed articles carrying
different labels but including similar contents were summa-
rized into one cost category (e.g., travel expenses and trans-
portation expenses were labeled transportation). In a next
step the remaining categories were grouped into 3 major
areas as suggested by Luce, et al1: (direct) health care costs,
other (direct) disease related costs, and productivity costs
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(indirect costs). Finally the number of individual cost cate-
gories was reduced by considering the following criteria: (1)
inclusion of all relevant cost domains; (2) avoidance of
double counting; (3) summarizing of related categories
under one representative heading; (4) feasibility of level of
aggregation/disaggregation.

RESULTS
The MEDLINE search yielded 210 abstracts, 174 of which
were excluded because they did not provide original cost
data. Another 4 abstracts were excluded because they were
lacking detailed cost information. Full length articles were
obtained for the remaining 32 abstracts and were assessed
for the costing methodology used and the types of cost cate-
gories included2-33. The 32 studies were designed as cost-of-
illness studies or cost comparisons (21 studies)21, cost-
effectiveness analyses (7 studies)7, and cost-utility analyses
(34 studies)34.

The reviewed studies used a total of 51 cost categories,
which, after adjustment for synonymous labeling, made up
38 cost categories (Table 1). All the studies considering
health care costs included the domains inpatient and outpa-
tient costs. The level of disaggregation into subcategories
differed widely. While all the studies reported medication
costs and costs for acute hospital facilities, the categories
“emergency room visits” and “devices and aids” were only
included in 4 and 7 studies, respectively. Other disease
related cost components were assessed in 15 publications,
most of them referring to expenses for transportation and
home health care services. Productivity costs were taken
into account by 14 references, considering costs due to loss
of productivity in employed patients. Only 3 studies
commented on the portion of out-of-pocket expenses.

The subsequent development of a classification scheme
of cost categories led to a set of 19 separate cost domains
(Table 2) including 7 outpatient, 3 inpatient, 6 other disease
related, and 3 productivity cost domains. Out-of-pocket
expenditure is listed as a distinct category since this domain
might comprise parts of all other components.

DISCUSSION
The absence of valid taxonomies can in part be explained by
the varying needs of those who consume the economic
information; i.e., different cost information is needed for
different perspectives (e.g., health care system, patient,
society, etc.). Furthermore, taxonomies may depend on the
costing methodology used. Gross-costing methods would
lead to different taxonomies than micro-costing methods.
However, the prevailing confusion definitely has repercus-
sions on the comparability of findings from economic eval-
uations. In fact, there is and has been little guidance for
researchers on how to comprehensively approach the
measurement of costs.

Still, it is important to identify an optimal balance

between this need for standardization in economic analysis
research and the support of every investigator’s innovation.
Basically, the development of the matrix of cost domains
aims at providing a pool of distinct cost categories that
contains components for different purposes of cost evalua-
tion. One should be aware that assessment of all cost
domains might lead to double counting depending on the
perspective taken. For instance, in a societal analysis one
would not count both lost productivity and lost wages to the
patient, since gross earnings is often used to value the lost
productivity.

As a framework for the development of the matrix of cost
domains we used the discrimination between health care
costs, non-health care costs, and productivity costs1. Luce,
et al divide direct costs into health care costs, non-health
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Table 1. Listing of 38 identified cost categories after adjustment for
synonymous labeling and number of studies that included the domains.

Cost Categories n = 32

Medication outpatient 31
Visits to physicians, outpatient 26
Outpatient surgery 10
Laboratory tests, outpatient 17
Diagnostic investigations, outpatient 8
Therapeutic measures, outpatient 8
Imaging, outpatient 7
Aids/devices 7
Non-acute hospital facilities 15
Nursing homes 10
Rehabilitation 6
Emergency room visits 4
Physiotherapy, outpatient 8
Occupational therapy, outpatient 9
Psychological therapy, outpatient 2
Visits of district nurse 4
Paramedical therapy 3
Visits to nonmedical practitioners 6
Acute hospital facilities 31
Medication, inpatient 16
Diagnostic investigations, inpatient 15
Therapeutic measures, inpatient 15
Laboratory tests, inpatient 16
Surgery, inpatient 2
Imaging, inpatient 3
Physician charges in hospital 4
Transportation 13
Home health care services 10
Lost wages 4
Home remodeling 4
Medical equipment 4
Loss of productivity due to sick leave 14
Loss of productivity due to work disability 14
Loss of productivity due to loss of work 1
Nursing family members 1
Impairments of activities of daily life 4
Impairments of housekeeping 2
Patient leisure time 1
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care costs, and patient and caregiver-time costs1. They
recommend avoiding the term indirect costs, but refer to
productivity costs instead. Productivity costs are further
divided into morbidity and mortality costs, both of which
lead to changes in the quality of life and are fully accounted
for in the measurement of such. In a similar manner
Drummond, et al recommend avoidance of the terms direct,
indirect, and intangible costs34. Instead the authors recom-
mend simply describing various cost categories without
proposing a new taxonomy.

For the term “non-health care costs” the substitute “other
disease related costs” was chosen, because some of the
aggregated subcategories like “home health care” or “costs
for home remodeling” do not fit this definition properly,
since parts of these costs are borne by social insurances
(e.g., Germany).

The cost category “out-of-pocket expenses” was
mentioned in only 3 articles. Despite this, patient related
costs seem to be of major importance from a societal view-
point. Liang, et al found them to represent a substantial part
(at least 20%) of direct costs29. Therefore a separate assess-
ment of the portion of out-of-pocket expenditure of the
defined cost domains is proposed.

All studies assessing health care costs distinguished the

components inpatient and outpatient costs. Although inpa-
tient costs may account for a major part of direct costs, they
are very difficult to disaggregate. The estimation of inpa-
tient costs strongly depends on the applied valuation (effect
of different payment systems, inclusion or exclusion of
fixed costs); consequently, further disaggregation might
render data incomparable. Frequently cited was the number
of treatment days in the various inpatient facilities (separa-
tion into acute facilities with and without surgery and non-
acute facilities).

The loss of the patient’s time was assessed in only one
study19. Since the loss of leisure time constitutes a real
change in the use of a resource by the patient and society
and can be considered a part of a therapeutic intervention
itself, it was defined as a direct cost component1.

Productivity costs were divided into the subgroups “loss
of productivity” (in employed patients), “opportunity costs”
(due to loss of productivity concerning activities of daily life
or housekeeping), and “lost wages.” About half of the
reviewed studies reported on productivity costs, mainly
assessing loss of productivity by means of estimating the
number of days off work due to RA. Since productivity
costs account for a considerable portion of overall costs in
RA6, further standardization is required. In this context it
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Table 2. The matrix of 19 cost domains that can be used as a preliminary categorization scheme. Out-of-pocket
expenditure comprises cost components listed under items 1–3. Detailed assessment given as portions of these
components is proposed.

Cost Domains

1. Health care costs (direct)
1.1 Outpatient costs

1.1.1 Visits to physicians (specialists and other)
1.1.2 Outpatient surgery
1.1.3 Emergency room visits
1.1.4 Non-physician service utilization (physiotherapist,

occupational therapist, social worker, physychological therapist)
1,15 Medication
1.16 Diagnostic/therapeutic procedures and tests (radiological

examinations, laboratory tests)
1.17 Devices and aids

1.2 Inpatient costs
1.2.1 Acute hospital facilities (without surgery)
1.2.2 Acute hosptial facilities (surgery)
1.2.3 Non-acute hospital facilities (rehabilitation, nursing homes)

2. Other disease related costs (direct)
2.1 Transportation
2.2` Home health care services
2.3 Home remodeling
2.4 Medical equipment (nonprescription)
2.5 Non-medical practitioner, alternative therapy
2.6 Patient time

3. Productivity costs
3.1 Loss of productivity in employed patients (sick leave, work disability)
3.2 Opportunity costs (loss of productivity due to time spent by nursing family members,

disabilities leading to impaired housekeeping or activities of daily life)
3.3 Lost wages
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seems important to capture the loss of productivity
concerning housekeeping or activities of daily life in terms
of opportunity costs as well as loss of work place produc-
tivity (sick leave, work disability, and other work loss).
Additionally, there should be a standardized approach with
regard to the handling of unemployment. Another aspect of
loss of productivity concerns lost wages. Since there is no
standardized definition of the term “lost wages,” different
cost domains have been summarized into this category. Our
proposal defines lost wages as losses of potential earnings as
a consequence of RA. This definition is based on the
approach of Meenan, et al, who estimated expected earnings
and compared them with their actual earned incomes7. This
cost category is important in the assessment of costs from
the patient’s perspective.

Our approach faces several limitations: the selection of
particular cost domains may be influenced by local, country
related considerations. However, none of the articles
commented on this aspect and further research is needed to
clarify the generalizability of the presented cost matrix.
Inhomogeneous labeling may lead to misclassification of
reported cost domains.

This issue may be of particular interest in the further
assessment of productivity costs. Finally, our focus was on
cost assessment in RA clinical trials. The transferability of
identified cost domains towards cost assessment in other
rheumatic conditions remains unclear.

In summary this literature review indicates that cost
assessment in economic evaluations in RA is performed
rather inhomogeneously. There is a strong need for stan-
dardization of relevant cost components. A matrix of 19 cost
domains that can be used as a preliminary categorization
scheme is presented.
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