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2 Faculté de Médecine de Montpellier, Institut Universitaire de Recherche Clinique,
Montpellier, France
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Cost of illness (COI) studies estimate the overall economic burden of a specificAbstract
disease, rather than simply treatment-related costs. While having been criticised
for not allowing resource prioritisation, COI studies can provide useful guidance,
so long as they adhere to accepted methodology. The aim of this review is to
analyse the methods used to evaluate the cost of lung cancer. Because of the
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increasing incidence and high direct and indirect costs of lung cancer, it is an
important disease in terms of economic implications, and therefore provides a
relevant example with which to review COI study methodologies.

First, the key points of the methodology relating to COI studies were identi-
fied. COI studies relating to lung cancer were then reviewed, focussing on an
analysis of the different methods used and an identification of the strengths and
weaknesses of each approach.

The COI studies that were analysed confirmed that lung cancer is a costly
illness, and that hospitalisation and treatments account for a large part of direct
costs, while indirect costs represent a large part of the total costs. The review also
showed that COI studies adopted significantly different approaches to estimate the
costs of lung cancer, reflecting a lack of consensus on the methodology of COI
studies in this area. Hence, to increase the credibility of COI studies, closer
agreement among researchers on methodological principles would be desirable.

Cost of illness (COI) studies aim to describe the analysing the different methods used and identifying
their strengths and weaknesses.economic burden of a specific disease to society.

They are designed to not only evaluate the costs
1. Cost of Illnessattributable to the treatment of a particular illness

but also evaluate actual illness-related global
costs.[1] In principle, they should either inform the 1.1 Defining the Disease and the Patient
most accurate choices in resource allocation or be

To conduct a COI study, it is necessary to firstused in full economic evaluations of healthcare pro-
define the pathological state, the epidemiologicalgrammes and treatments.[2,3] However, COI studies
approach, the type of costs to be assessed and, thus,have been criticised for not really providing useful
the perspective of the study. Subsequently, data oninformation or enabling choice of priorities.[1,4] We
resource consumption and unit costs can be gath-believe that COI studies can play an important role
ered, and results presented and methodically dis-in informing cost estimates for use in further eco-
cussed, in conjunction with sensitivity analysis to

nomic evaluations. Hence, these studies should be
test their robustness.

carried out in accordance with a clear and widely
Disease definitions are subject to interpretations,

accepted methodology.[5,6]
so COI studies should precisely define the disease

Lung cancer is a major public health problem in state investigated, including the identification of
industrialised countries. Several studies have shown subgroups of patients according to clinical and eco-
the high cost of this type of cancer for healthcare nomic criteria. This makes the analysis more precise
systems,[7-10] leading to major rethinking in the field and relevant.
of health-cost rationalisation.[11-13] Indeed, the inci-

1.2 Epidemiological Approachdence of lung cancer is increasing rapidly, and new
costly antimitotic agents are yielding a moderate but

In COI studies, prevalence- or incidence-based
significant survival increment.[14] Most of these new approaches may be adopted. The prevalence-based
drugs are far more expensive than previous refer- approach requires disaggregation of the costs for
ence treatments. each stage of the disease before being applied in

The aim of this review was to analyse the meth- economic evaluations. On the other hand, incidence-
ods used to evaluate the economic implications of based COI studies generally establish lifetime cost
lung cancer management. We started by identifying estimates that could be directly incorporated in a
the key methodologies of COI studies. We then cost-effectiveness analysis or a disease model to
reviewed the studies on cost relating to lung cancer, evaluate future costs. However, as change in the
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healthcare sector is rapid, long-term estimates are specification of methodology to account for over-
not very reliable. head costs.

1.5.2 Indirect Costs1.3 Perspective of the Analysis and
Estimates of indirect costs mainly use the humanCosts Assessed

capital approach, based on the principle of produc-
tive potential. A variation, the friction costDifferent types of costs (direct, indirect, intangi-
method,[2,3] aims to overcome potential overestima-ble) are included in economic evaluations, depen-
tion of indirect costs and assumes that, in the ab-ding on the study’s point of view (e.g. the healthcare
sence of full employment, indirect costs occur onlysystem perspective only takes the direct healthcare
during the period of time necessary to restore thecosts incurred by the payer into account whereas the
initial level of production (friction period). Sincesocietal perspective also considers indirect costs and
production losses due to mortality are not consid-costs to be met by the patients and their families).
ered, future lost earnings are neglected.[16,17] This
method is seldom applied as it requires a huge1.4 Estimating Resource Consumption
amount of information.

Methods for estimating resource consumption
vary, depending on available data. Retrospective 1.6 Discounting Costs
approaches suit when high-quality data are avail-

Discounting converts future currencies to theirable, whereas a prospective approach (e.g. from
present value and is frequently applied when COImedical records or clinical trials) is required when
studies are considered over several years. Thereliable information is lacking. For the retrospective
choice of a discount rate originates from the socialapproach, the activity data can be collected either
opportunity cost approach, but it has increasinglyusing aggregate figures from hospital admissions,
been viewed as a general statement about social timeconsultations, mortality, etc. (‘top-down’ method)
preference.[2] Equation 1 is applied to estimate costs:or by referring to the records of a sample of patients

(‘bottom-up’ method).
Prospective studies can be considered more relia-

(1+r)t
∑
t=n

t=0

CtC0 =
ble than retrospective when relevantly designed and

(Eq. 1)conducted, since they are specifically tailored to the
where C0 = present value of cost strategy, Ct = valueaim of the analysis and, theoretically, should reduce
of cost strategy in year t, r = discount rate, t = timethe risks of drawbacks and biases.
period, ranging from 0 to n, n = maximum time
period being examined.1.5 Valuation of Unit Costs

Costs should represent the value of the input in its 1.7 Sensitivity Analysis
best alternative use, i.e. the opportunity cost. In a

Sensitivity analysis of the key variables (e.g.market, this would be the minimum price required to
disease incidence, survival probabilities, unit costs)use the input in its current use rather than in an
tests the robustness of the results. A sensitivityalternative use.[2,15]

analysis can take various forms: simple, multi-way
1.5.1 Direct Costs and probabilistic.[18] For COI studies, it seems
Direct costs can be estimated via per capita ex- particularly interesting to perform a sensitivity ana-

penditure, national tariffs, market prices, data from lysis using different methods to estimate the various
published studies and specific estimates and other types of costs.
methods, depending on study design. An alternative
to using patients’ charges and tariffs, which do not 1.8 Presentation of Results
accurately estimate underlying costs, is to consider
the costs based on accounting principles and esti- The presentation of COI results should be consis-
mated by healthcare centres or hospitals, with a clear tent with collected data and should break down

© 2006 Adis Data Information BV. All rights reserved. Pharmacoeconomics 2006; 24 (7)
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results into as many components as possible with studies considered a sample of patients and extrapo-
full explanation given for clarity. lated results to the entire population.[20,22-24]

2. Review Methodology 5. Perspective of the Analysis and
Costs Assessed

COI studies were selected from the MEDLINE
database (1986–September 2004) using the One study quantified both direct and indirect
keywords ‘lung cancer’, ‘cost of illness’ and ‘eco- costs.[21] In this study, indirect costs accounted for
nomic evaluation’. Additional publications were 89% of total costs. All the other studies quantified
identified from the reference list of published arti- only direct costs.
cles. All studies assessing the economic burden of Direct costs could be dissociated into two catego-
lung cancer at a national level and published either ries: direct costs related to diagnosis and initial
in English, French or German were selected. Ac- investigations, and direct costs related to the treat-
cording to these criteria, 12 studies were retained ments. All the studies included treatment-related
(table I). The major aim of this review was to assess direct costs.[7-9,11,19-26] One study did not take diag-
the methods adopted by the authors rather than to nostic costs into account.[23] Direct costs considered
compare cost estimates. by most studies were initial diagnosis, treatment

Three methodologists among the authors (C. (with surgery, radiotherapy and chemotherapy) and
Combescure, A. Vergnenègre and L. Molinier) terminal care.
analysed these studies. In keeping with the key All but one study specified the viewpoint adopt-
methodological points identified in the first part of ed.[7]

the paper, they asked questions based on existing
checklists for full economic evaluations.[2,27] An 6. Estimating Resource Consumption
equal weight was given to each item. The final score

All the studies estimated resource consumptionwas a combination of the 11 individual items. The
retrospectively.[7-9,11,19-26] This appears to be relatedobjective was not to establish a hierarchy in the
to the availability of fairly reliable data. Four studiescriteria used by allocating them different weights,
used a bottom-up approach to gather activitybut to use these criteria to analyse the methods used.
data.[20,22-24] In two studies, a full audit of resource-Each article was analysed separately by the review-
using hospital events was compiled for each pa-ers. Finally, a meeting of the participants to review
tient.[20,22] After exclusions, 253 records of patientsthe outcome was called and a consensus was formu-
diagnosed in Trent (UK) were available for analysislated by discussion. Then the authors, both
in the English study.[20] Ninety-one records of pa-clinicians and methodologists, discussed the results.
tients selected in four hospitals, non-representative

3. Defining Lung Cancer of institutions treating patients with lung cancer,
were available in a French study.[22] Two French

The definition of lung cancer is based on histo- studies collected information on resource consump-
logical cell type and the stage of the disease. All tion by the follow-up of a representative nation-wide
but one study reviewed gave a precise definition of sample of 428 patients.[23,24] The data collected were
lung cancer.[7] Nine studies took into account small- then processed by economic modelling (Markov
cell lung cancer (SCLC) and non-SCLC model).
(NSCLC).[7-9,19-24] Two studies were limited to stage All the other studies used the top-down approach.
IV NSCLC.[25,26] One study was in metastatic Thus, resource consumption was mainly estimated
NSCLC.[11]

using published national indicators, data from na-
tional surveys and published studies.[7-9,11,19,21,25,26]

4. Epidemiological Approach
The use of top-down approaches to assess resource

All COI studies followed an incidence-based ap- consumption implies aggregate data processing,
proach.[7-9,11,19-26] Incidence data were mainly esti- which, if not properly performed, could induce er-
mated from national surveys.[7-9,11,19,21,25,26] Four rors and unrealistic results. It is not always obvious

© 2006 Adis Data Information BV. All rights reserved. Pharmacoeconomics 2006; 24 (7)
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to determine how data on resource consumption 9. Sensitivity Analysis
were processed to obtain more detailed data.[7,9,19,21]

Six studies selected the Population Health Model Only four studies conducted a sensitivity analysis
(POHEM) to estimate total direct costs.[8,9,11,19,25,26]

to test the robustness of the results.[11,23-25] Two
These studies collected information on resource studies analysed the changes induced in the results

consumption during several periods, ranging from 1 by the number of terminal care hospital days.[11,25]

to 5 years. Two other studies analysed the effects of percentage
variations of actively treated patients, the costs of

7. Valuation of Unit Costs chemotherapy treatments used in first- and second-
line treatments and the cost of palliative care.[23,24]

7.1 Direct Costs In the first two studies, the variation of the num-
ber of terminal care hospital days had a significantDifferent methods, mainly extrapolations from
impact on cost estimates.[11,25] For the other studies,national sources and published data, were adopted to
mean costs were closely related to changes in theassess direct costs. Six studies used the fee schedule
percentage of actively treated patients and less sig-of the Ontario Health Insurance Plan, data from
nificantly related to changes in the costs of chemo-published studies and national or local hospital in-
therapy and palliative care.[23,24]

dicators.[8,9,11,19,25,26] One study used data from a
In these studies, the sensitivity analysis was fairlysocial insurance plan (AOK).[21] Two studies esti-

well explained and discussed.mated unit costs from a national unit cost scale and
drug purchase prices.[23,24] One study determined
unit costs with the UK NHS data;[20] one used a 10. Presentation of Results
national hospital register and data from published
studies;[7] and one estimated unit costs from the All the studies presented results quite clearly.
accounts of one hospital participating in the pro- Generally, results were well explained and consist-
ject.[22]

ently set out in relation to the methods adopted.
However, two studies[7,22] did not always fully ex-7.2 Indirect Costs
plain the reasons for certain major assumptions,

Only one study quantified indirect costs,[21] esti- which often appeared questionable. Furthermore,
mated by the human capital approach. Indirect costs since the sources were not always clearly specified,
due to mortality and morbidity were included. The it was often difficult to assess the reliability of data
study estimated lost production distinguishing be- from published studies. In addition, two studies did
tween the various types of patients according to their not disaggregate direct costs, thus reducing the
sex and age group. Authors extrapolated the results strength of the information provided.[7,21]

of data on production losses from an average of All but two studies presented results in terms of
annual income per capita provided by a local social cost per patient.[7,21] Lastly, only one study predicted
insurance (AOK). In this study, indirect costs of costs for the years 2005 and 2020.[7]

Deutschmark (DM) 7.40 billion accounted for 89% According to the key methodological points iden-
of total estimated costs. Early death cost, the most tified, we have drafted a checklist of questions relat-
significant cost driver of indirect costs, amounted to ed to the eight items analysed. For the majority of
DM4.85 billion, representing 58% of total estimated the studies, the answers to 8 of 11 questions were
costs. ‘yes’, and for the three remaining questions, five

studies at the most were scored ‘yes’ (table II).8. Discounting Costs
All the studies analysed resource consumption

Costs were discounted in one study.[20] The dis- retrospectively and only four adopted a bottom-up
count rate chosen was properly explained. Costs approach. Also, unit costs were valued mainly
were not discounted in any of the other studies. through extrapolations from national sources and
Generally, the time horizon was short (<2 years). published data.

© 2006 Adis Data Information BV. All rights reserved. Pharmacoeconomics 2006; 24 (7)
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11. Discussion methodological choices would improve the credibil-
ity of COI studies.

This study reviewed 12 COI studies on lung 12. Conclusioncancer with the main goal of analysing the various
methodologies. According to the key methodologi- COI studies can provide information to support
cal points identified, 11 of 12 studies scored ‘yes’ on the political process as well as the management
the majority of the methodological questions, thus functions at different levels of healthcare organisa-
showing that the methods had been selected accu- tions. These studies must be capable of identifying
rately.[8,9,11,19-26]

the actual clinical management of illness and mea-
The COI studies analysed here confirm that lung suring the true cost.

cancer is a costly illness, and suggest that indirect COI study results can serve as a baseline for
costs account for a large share of total costs (table I). further economic evaluations. However, an insuffi-
In all the studies considered, hospitalisation and cient description of methods may lead to misunder-
treatments accounted for a large part of direct costs. standings. The COI studies of lung cancer identified

in this review highlight the poor consensus of meth-However, commenting on these quantitative re-
odological approaches, perhaps reflecting a lack ofsults is problematic since significantly different ap-
stringency on the part of medical journals. Hence,proaches had been adopted to estimate the costs of
journals should encourage researchers to give clearlung cancer. There were also marked differences in
descriptions and discuss limitations, and a furtherthe types of costs included and the sources used to
effort should be made to validate methodology.assess activity data. Therefore, the comparison of

The viewpoint of the analysis must be consistentthe results reported in each study is not very useful.
with the aims of the study, but the societal viewpointThis is probably due to the lack of consensus on the
should be more specifically favoured for COI stud-methodology. Therefore, the definition of standards,
ies on lung cancer. Resource consumption could bewith a large consensus in the methodology selected
better estimated by the follow-up of a sample ofto conduct these studies should be a major concern
patients, and unit costs of the facilities provided forfor the scientific community.[28,29] Nevertheless, we
patients’ care could be carefully assessed.must bear in mind that, unlike with clinical trial

results, it is very difficult to generalise quantitative
results of economic studies conducted in different Acknowledgements
countries. Economic results are difficult to compare
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