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Review

Cost-of-illness analysis
What room in health economics?

Rosanna Tarricone ∗

Bocconi University, Milan, Italy

Abstract

Cost-of-illness (COI) was the first economic evaluation technique used in the health field. The principal aim was to measure the
economic burden of illness to society. Its usefulness as a decision-making tool has however been questioned since its inception.
The main criticism came from welfare economists who rejected COIs because they were not grounded in welfare economics
theory. Other attacks related to the use of the human capital approach (HCA) to evaluate morbidity and mortality costs since it
was said that the HCA had nothing to do with the value people attach to their lives. Finally, objections were made that COI could
not be of any help to decision makers and that other forms of economic evaluation (e.g. cost-effectiveness, cost-benefit analysis)
would be much more useful to those taking decisions and ranking priorities. Conversely, it is here suggested that COI can be a
good economic tool to inform decision makers if it is considered from another perspective. COI is a descriptive study that can
provide information to support the political process as well as the management functions at different levels of the healthcare
organisations. To do that, the design of the study must be innovative, capable of measuring the true cost to society; to estimate
the main cost components and their incidence over total costs; to envisage the different subjects who bear the costs; to identify
t
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he actual clinical management of illness; and to explain cost variability. In order to reach these goals, COI need to be designed
s observational bottom-up studies.
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1. Introduction

Cost-of-illness (COI) analysis represents the earliest
form of economic evaluation in the health care sector.
The principal aim was to evaluate the economic burden
illness impose on society as a whole in terms of the
consumption of health care resources and production
losses. The implicit assumption was that the economic
costs of illness represented the economic benefits of a
health care intervention had it eradicated the illness.

COI studies have been widely debated and its use-
fulness as a decision-making tool has been questioned
by many health economists. Nevertheless, COIs are
among the commonest economic studies in healthcare
in Italy [1] and abroad and are commonly used by
organisations, such as World Bank, WHO [2], and the
US National Institute of Health [3].

The principal aims of this paper are to shed light on
this inconsistency in economic evaluation analysis and
try to conceptualise COI within health economics in

healthcare management as a useful economic tool for
decision-making.

2
s
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o

Some years later, Hodgson and Meiners [5] provided
guidelines for those who intended to undertake COI
studies. More recent position papers [2,6,7] on COIs
still refer to these authors when the methods of the
technique is at issue. These works used to classify
the economic costs of disease as direct, indirect and
intangible costs. Direct costs refer to healthcare and
non healthcare costs. The first have been defined as
the medical care expenditures for diagnosis, treatment,
continuing care, rehabilitation, and terminal care, while
the second relate to the consumption of non health-
care resources, such as transportation to and from
health providers, certain household expenditures, costs
of relocating and certain property losses, legal and court
costs, and informal care, that is the time family mem-
bers or volunteers spend caring for the patient. The term
“indirect” is used in economics to refer to productiv-
ity losses related to illness or death. However, the term
“indirect” may cause confusion as it has different mean-
ings in different settings. In accounting, indirect costs

into direct costs and losses of production/productivity.

3

1

2

. Methodological issues to carry out COIs
tudy

Although some COI analysis made their appearance
ell before the mid-1960s, it is only in that period how-

ver that health economists, as Rice [4] first spelled
ut in great detail the methodology for costing illness.
. Types of COI studies

COI studies can be described according to the:

. epidemiological data used: prevalence versus inci-
dence approach;

. methods chosen to estimate the economic costs: top-
down versus bottom-up;
order to assess whether COI studies are worthy doing.
The paper also aims at presenting a systematic picture
of COI studies by analysing the methods used to carry
out COIs, illustrating the different types of COIs, and
discussing the most important issues that have charac-
terised the debate around COIs in the last decades (e.g.
Human Capital Approach versus Willingness-to-Pay).
It finally tries to position COI in health economics and

refer to supporting and overhead activities that need to
be shared amongst the user units. For this reason, it has
been suggested to substitute the term indirect with pro-
ductivity costs which are associated with morbidity and
mortality [8]. Intangible costs traditionally referred to
patients’ psychological pain and discomfort but have
never quantified in monetary terms and hence seldom
considered in COIs. In this paper costs are classified
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3. the temporal relationship between the initiation of
the study and the data collection: retrospective ver-
sus prospective studies.

3.1. Prevalence- versus incidence-based COIs

COI studies can be prevalence or incidence-based
[2,9]. Prevalence studies refer to the total number of
cases in a determined period of time (usually a year),
while incidence studies refer to the new number of
cases arising in a predefined period of time.

The prevalence approach involves estimating for
any disease or group of diseases the direct costs and
production losses attributable to all cases occurring in
a given year. The incidence approach involves estimat-
ing the lifetime costs of the new cases of a condition or
group of conditions which have their onset in a given
period.

The underlying rationale of the prevalence approach
is that disease costs should be assigned to the years
in which they are borne or are directly associated.
Under this approach, direct costs and productivity
losses resulting from disease are assigned to the years in
which they occur. Lost expected future earnings result-
ing from premature mortality are assigned to the year
of death. In contrast, the incidence approach is based
on the principle that the stream of costs associated with
an illness should be assigned to the year in which the
stream begins. All costs, both direct and productivity
costs, are present-valued and assigned to the year in
w
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erally be higher (other things being equal): (1) when
incidence is declining (the prevalence approach cap-
turing the costs of chronic conditions from the larger
incidence cohorts of earlier years); (2) when annual
treatment costs and disability losses are declining over
time (since the analyst should reflect this trend in cal-
culating the future costs of present incidence cases); (3)
when annual treatment costs and disability losses rise
over the course of the disease (because the later, greater
costs will be discounted in the incidence approach but
not in the prevalence approach).

It can be said that prevalence based COI analysis
can be particularly useful when the aim of the study is
that of [11]:

1. Drawing decision-makers interest for conditions
whose burden has been somehow underestimated.
Owing to the numerical differences between the
prevalence and the incidence approaches, the first
serves this purpose better than the incidence
approach.

2. Planning cost containment policies. This is because
the study provides decision makers with a picture
of the global burden and, more importantly, of the
major cost components, that is the areas where
cost containment policies would have the greatest
impact.

Incidence-based COI analyses are particularly use-
ful when the aim is that of:

•

•

3

t

hich the disease first appears [9,10].
The major differences between the two approaches

re that the prevalence-approach results are gener-
lly larger than those obtained through an incidence
pproach [9]. This is generally the case for illnesses
hat produce long-term sequelae. For conditions that
o not produce long-term sequelae, there will be little
ifference between the two approaches. Owing to the
imited duration, the years in which costs are borne
ill typically be the years of incidence, which also
ill generally be the years of disease-caused death.
he discrepancy between the prevalence and incidence
pproaches grows with the average duration of the con-
ition. This reflects the fact that some costs which
re not discounted in the prevalence approach are dis-
ounted in the incidence approach.

Finally, the ratio of prevalence-approach costs to
ncidence-approach costs for a given disease will gen-
considering preventive measures. Incidence-based
COIs therefore provide an estimate of the savings
that potentially accrue if the preventive measure is
implemented.
analysing the management of the illness from the
onset till recovery or death. The incidence approach
allows for analysis of disease staging thus show-
ing how costs are distributed while the illness pro-
gresses. This could encourage for instance the devel-
opment of clinical/therapeutic guide-lines aimed at
increasing the effectiveness and the efficiency of
both the management of the disease as a whole and of
each single step of the clinical therapeutic pathway.

.2. Top-down versus bottom-up approaches

Another difference between the two approaches is
hat the incidence approach requires that the analysis be
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performed “from the bottom-up”, totalling the lifetime
costs of illness. This, in turn, requires that input data
be gathered at a level of detail much greater than that
employed in the prevalence approach where, in gen-
eral, the analysis is performed “from the top-down”,
allocating portions of a known total expenditure to each
of several broad disease category.

Rice fully developed this methodology in 1966. It
consists of allocating total national health care expendi-
tures by type of care (i.e. hospital care, physicians’ ser-
vices, . . .) among the 16 disease categories of the Inter-
national Classification of Diseases (ICD). All expendi-
tures were allocated to the primary diagnosis. Cooper
and Rice’s [12] application of the prevalence approach
resulted in a comprehensive picture of the economic
costs of illness in the United States in 1972. Their anal-
ysis made use of pre-existing estimates for that year
of total annual direct costs by cost component for the
entire ill population and of similar, though less com-
plete, estimates of illness-related productivity losses.

In the bottom-up approach, the estimation of costs
can be divided into two steps. The first step is to esti-
mate the quantity of health inputs used and the second
step is to estimate the unit costs of the inputs used. The
costs are then estimated by multiplying unit costs by
the quantities. The data needed and available will vary
with the scope of the study. In a comprehensive study,
there are usually national surveys which provide reli-
able data on medical care utilisation. In a more limited
study, the investigator may have to collect data which
m
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method is that all costs are attributed to the primary
diagnosis. This is a serious problem if we consider that
a relevant part of all hospital discharges involve patients
with multiple diagnoses.

3.3. Prospective versus retrospective COI studies

COIs can also be prospectively or retrospectively
performed depending on the temporal relationship
between the initiation of the study and the data col-
lection.

In retrospective COI studies, all the relevant events
have already occurred when the study is initiated. This
means that the process of data collection must refer to
data already recorded. Conversely, in prospective COI
studies the relevant events have not already occurred
when the study is initiated. This means that the process
of data collection needs to be done by following-up
the patients over time. Prevalence- and incidence-based
COIs can be both performed either prospectively or
retrospectively.

The major advantage of retrospective COI is that
they are less expensive and time consuming than those
performed prospectively because all relevant events
have already occurred at the time the study is ini-
tiated. Thus, the retrospective design is particularly
efficient for the investigation of diseases that have a
long duration requiring many years to reach the rele-
vant end points. Retrospective COIs can only be car-
ried out when sufficient data are available. This is not
o
c
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ay be a disadvantage even though in doing so he may
nd more reliable estimates of the different cost com-
onents than in nationally collected data.

An often claimed advantage for comprehensive
tudies is that by allocating total national expenditures
mong the major diagnostic categories, one can avoid
he risk that the sum of treatment costs of individual
iseases – estimated through the bottom-up approach
is greater than total health care expenditure in a given
ountry [13]. However, top-down COIs are likely to
resent misallocation of costs. Firstly, because the use
f national health care expenditures may either under
r overestimate total direct costs. Second, the exclu-
ion of cost categories that are not included in national
ealth care expenditures (i.e. transports, informal care)
lso biases the estimates of costs by disease category
ince different disease categories may absorb differ-
nt non-health costs. Lastly, another problem with this
ften the case. It may happen that data have been
ollected for purposes different from those of a COI
tudy. Again, health care resource consumption – for
nstance – might have been recorded at local level,
reventing the use of such data in nationally represen-
ative studies. Conversely, in prospective COI analy-
is, analysts can design data collection systems they
equire. Data on the illness and the consumption of
ealth care resources are gathered by the analysts on
he basis of purposely designed questionnaires sub-

itted to patients and/or providers. This allows for
omplete data as every action/intervention is regis-
ered. Secondly, diaries can be provided to patients for
hose cost components that are not recorded by health
are organisations. In this way non-health costs such
s transportation can be more easily measured. Precise
stimates of time off work of patients and their relatives
an be collected. However, if the disease has a long time
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span (hepatitis C has a course of 30–40 years), prospec-
tive incidence-based COIs would be enormously costly
and time consuming. In this case, retrospective COIs
may be more efficient in measuring the burden of ill-
ness.

For many decades after their inception, the com-
monest type of COI study resembled that traditionally
spelt out by Rice [4] and Cooper and Rice [12]; that is
of retrospectively allocating total national health care
expenditures in a top-down fashion by the prevalence
data of illness or disease categories. The results of such
a study design have however been seen with suspicion
because of the large potential biases and high level
of approximation. Conversely, prospective incidence-
based COI studies with a bottom-up approach are those
with the highest informative power even though more
demanding in terms of data gathering. More recently,
retrospective COI studies are being used more con-
fidently by the investigators since new study designs
have been identified that minimise the disadvantages
of the traditional framework. First, similarly to the
incidence-based design, specific diseases and not entire
disease categories are the object of study [6]. This
allows more accurate data on the clinical manage-
ment of the illness to be collected. Second, patients
are enrolled in the field – although retrospectively – in
order to observe the consumption of health care as well
as non-health resources through a bottom-up approach.
This allows for the collection of original data and high-
lights the health care resource consumption that arises
f
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by information systems like for instance transporta-
tion, and informal care, diaries can be given to patients
and/or caregivers. Again, in order to minimise patients
and caregivers’ recall bias the investigation can be
done either retrospectively for a limited period of time
(e.g. did you visit any specialist privately in the last
4 weeks?) or prospectively by assuming that the pri-
vate consumption of medical services and transporta-
tion costs do not change from one period to another
[11].

4. Cost evaluation in COIs

The cost-of-illness is estimated by identifying the
cost-generating components and by attributing a mon-
etary value to them. The monetary value is the oppor-
tunity cost, the value of the forgone opportunity to use
in a different way those resources that are used or lost
due to illness. Direct costs and production losses are
the cost categories that should be valued to assess the
total economic costs of illness.

As to direct costs evaluation, the controversy over
the inclusion and evaluation of productivity losses that
has accompanied the COI analysis since its early incep-
tion seems to have overshadowed the important ques-
tion of the quality of the data on direct costs. As a result,
there seems to be a general impression that estimates
of direct costs, whether of total direct costs (i.e. total
national health care expenditures) or of direct costs
o
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rom the disease and the disease’s comorbodities as
ell as any other cost component that have arisen
ecause of the illness (e.g. out-of-pocket expenditures,
ransportation). Third, unit costs are used instead of
ational health care expenditures to evaluate consump-
ion in monetary terms. This eliminates the misallo-
ation problems envisaged in the allocation of total
ational expenditures since just the resources strictly
onsumed because of the disease are evaluated.

However, retrospective COIs can be affected by
ecall bias. Providers as well as patients when ques-
ioned about the resources consumed because of the
llness might not exactly recall what the consumption
ctually was, this would misallocate the economic costs
f illness. Recall biases can however be at least partially
emoved by selecting providers with efficient informa-
ive systems where patients’ records are electronically
ept. For those resources that are not routinely recorded
f specific illnesses are relatively straightforward and
roblem-free, quite accurate and reliable.

Having accurate measures of direct costs is not just
matter of accounting nicety. Direct costs may account

or a very much relevant part of total costs for many
llnesses and their miscalculation or misallocation may
ias political and/or managerial decisions.

One of the reasons why cost analysis has seldom
een of concern for economic analysts in the health care
eld might be attributed to the fact that economists are
een to explain the theoretical framework within which
conomic evaluation would need to be performed but
hey seldom combine theory with practical applica-
ions. As regards to prices and charges in the health
are sector, many economists have warned analysts to
se them with no adjustments [14] but few of them
ave shown how to cost services whenever prices do
ot reflect the opportunity costs. Most studies use mar-
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ket prices unadjusted and it has often been remarked
that health economists recognise that market imperfec-
tions exist in health care, unless they are undertaking
an economic evaluation [15]. While for some cost cate-
gories like drugs, rehabilitation items (e.g. eyeglasses,
hearing aids, speech devices, etc.) and in some cases
transportation, there is a market and prices can be taken
as indicative of the marginal costs, in many other cases
(hospitalisation, outpatient care, tests, primary care,
etc.) market values do not reflect the marginal costs
as markets do not operate perfectly or do not have a
reasonable level of competition [16]. Against this back-
ground it is difficult to talk of opportunity cost in the
pure sense of welfare economics.

It is here thought that opportunity costs of health
care alternatives can be proxied by an analysis of the
resources employed in production [11]. This means that
a separate analysis would need to be performed in order
to assess the economic value (full cost) of these ser-
vices that do not have a market price, or whose price
is not deemed representative of the opportunity costs
of resources used. The full cost concept is the one that
approximates the long-run marginal cost [17,18] and is
therefore put forward as the correct measure for assess-
ing services.

Two methods can be used to cost services: the
micro-costing and the gross-costing approach [8]. With
the first method, the cost of a service is assessed by
summing up each single cost component (input) that
has contributed to the provision of the service. If –
f
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somehow be considered the “gold standard” for cost
assessment. Nevertheless, it is costly and time consum-
ing and its extensive use must be outweighed against
the benefits derived by such a detailed analysis. As
a general rule, it can be stated that micro-costing is
preferred because it spells out the production and cost
functions related to the service under study and allows
others to see how well the analysis matches their situa-
tion, where patterns of care may differ. Micro-costing is
suggested when amongst the aims of the research anal-
ysis is that of highlighting the cost differences related
to the service under consideration. In the Italian study
of stroke for instance [19], the investigators also aimed
at analysing the cost differences related to the first hos-
pitalisation by type of provider (i.e. general medicine
ward, neurology ward, stroke unit). For this reason, the
micro-costing approach was used to evaluate patients’
hospitalisation in each of the three models of care,
since the use of the national charge like DRG would
not have fulfilled this goal. Special attention must be
however paid to the representativeness and compara-
bility of such costs [20–22]. As opposite to tariffs and
DRGs, it is very much likely that they differ across
healthcare providers. Some relevant work has been
done aimed at ascertain the transparency and compara-
bility of costing data coming from either gross-costing
(top-down) and micro-costing (bottom) approaches in
multi-centre studies [23]. Findings reveal that overall
the micro-costing approach provides greater consis-
tency and transparency than the gross-costing since it
d
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or instance – the service to be evaluated is “hospi-
al admission”, resources (e.g. personnel, medications,
ests, meals, . . .) used to produce the service need to
e identified, measured and evaluated to be summed
p. This means that the micro-costing is a “bottom-up”
pproach, i.e. the calculation of production (full) costs
onsists of transferring inputs to outputs. Conversely,
ith the gross-costing approach, the cost of a service

e.g. hospital admission) is assessed in a “top-down”
ashion, that is by dividing total costs of the service unit
e.g. hospital ward) by the total number of services (e.g.
dmissions) produced in a period of time. Both the two
ethods aim at assessing unit costs of the services,

owever the level of precision attained by them is quite
ifferent. The result of the micro-costing approach is
he “actual” cost of the service, while the “average”
ost is the product of the gross-costing approach [11].
he micro-costing approach is very accurate and can
etails the cost components [23]. Nevertheless, since
he micro-costing approach is time consuming it is
mportant to evaluate when it is worthy adopting. There
re technologies, procedures and treatments whose
ain components are less sensitive to how budgets are

ormed and spread in healthcare centres. This means
hat micro- and gross-costing approaches would tend
o similar results, thus making not a case for the

icro-costing approach. That was the major finding of
he cost-effectiveness analysis of the dialysis therapy
or end-stage renal disease where consumables repre-
ented the largest component of resources [23]. Con-
ersely. for technologies/treatments/procedures with a
ignificant component of staff input and overheads, and
ignificant sharing of staff or facilities between patient
roups, a micro-costing approach is the best approach
ince by detailing cost components it enhances compa-
ability.
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5. Productivity costs

Productivity costs measure production lost because
of morbidity and mortality. The theoretical grounds on
which productivity cost estimation can be traced to is
the human capital approach (HCA). Expected future
earnings are used on the assumption that they reflect the
individual’s potential contribution to the economy, or
more precisely, that a worker’s wage equals the value of
his marginal product. Although its basic principles have
been used at least since the 17th century [24], the sub-
stantial development of the HCA occurred in the early
1960s, at the time when interest among economists was
turning to human resources as a neglected and under-
supported component of the US economy [25]. The
main work using the HCA in the health care field to
evaluate the potential for growth was Mushkin’s arti-
cle “health as an investment” [26].

The approach suggested by Mushkin is that of using
earnings as a measure of labour product added. The
rationale is that wages and salaries are paid in direct
return for productive services and correspond to the
individual’s contribution to production.

Since the earliest COI analysis, morbidity costs were
estimated by applying average earnings by age and sex
to time off work [4]. Mortality costs measure produc-
tion lost because of premature death. Calculation of
mortality costs considers earnings over a lifetime rather
than a single year since, if an individual had not died,
he would have continued to be productive for a number
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experience as the general population. The underlying
hypothesis was that a theoretical influx of these persons
into the labour force would not depress the employment
rate and the level of earnings [9]. This point was not
shared by Smith and Wright [30] in their review of COI
studies on mental illness. Firstly, they did not assume
full employment as Rice [4] and Mushkin [26] did, and
secondly, they questioned the fact that losses of produc-
tion of patients with chronic mental illness should be
considered in the calculus of productivity costs. They
doubted that people suffering from chronic mental ill-
ness would have worked had they been no longer ill,
given high rates of unemployment.

It can be argued however that both the two positions
are rather extreme. If the assumption of full employ-
ment is not realistic even in years of economic growth,
the hypothesis of no employment for chronic mental
ill patients (had they not been ill any longer) is sim-
ilarly rather pessimistic. A fair solution could be that
of applying the national unemployment rate at those
patients who are too sick to work – although poten-
tially in the active labour force – and assuming that the
losses of production refer to the remaining portion of
patients only [11]. Production losses can then be esti-
mated as follows [1]:

PLNE = NEP × a × (1 − u) × AAW (1)

where PLNE is the production losses by not-employed,
NEP the total number of not-employed patients (theo-
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f years according to his life expectancy.
Adjustments were also made for those who were

ut from the labour market. The category that received
ore attention was that of housewives services [4,27].
ousewives’ services were estimated on the basis of

heir corresponding value in the market, that is by using
he replacement value approach. Another approach was
hat of the opportunity cost. It assumes the economic
alue of unpaid work to be at least as much as the wage
ate that the same person would command in the market
lace. Basically, if a woman chooses housework over
mployment, the housework must be equal to or greater
han the value of the employment [28,29]. However, it
as argued that this approach was inconsistent with that
sed to value the employed population where what one
oes is valued rather than what one could be doing [9].

People who were too sick to work or keeping house
ere considered as following the same labour force
etical labour force), a the percentage to be applied to
he theoretical labour force to sort out the active labour
orce, u the national unemployment rate, and AAW
s the (general population) national average annual
age.
Other health economists [13,31–35] have ques-

ioned the reliability of the HCA in estimating losses of
roduction to society because of illness. In particular,
hey all pointed to the fact that the HCA will overes-
imate indirect costs for patient groups in an economy
ith less than full employment. Koopmanschap and
an Ineveld [36] explicitly say that the way in which
he HCA is usually applied leads to an estimate of the
alue of potential lost production as a consequence
f disease, whereas the actual loss for society may
e much smaller. By and large, production losses
ay stem from short and long term absences from
ork.
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For short term absences, a person’s work may be
covered by others or made up by the sick person on
his return to work. Secondly, employers usually have
excess capacity in the labour force to cover absen-
teeism. Thus, short term absences may be a cost to the
individual but not to society. For long term absences
(such as in the case of premature death), an individ-
ual’s work can be covered by someone drawn from
the ranks of the unemployed. Therefore, while absence
from work may cost the individual, or that person’s
employer, it may not cost society very much [13]. What
is needed is to estimate the period necessary to replace
a sick worker, or to reorganise the production process.
This period has been called the friction period [36].
The length of this time span depends on the availabil-
ity of qualified personnel within firms and on the labour
market and on the level of unemployment. During this
period, the production falls or remains equal to extra
costs. Consequently, the productivity costs are propor-
tional to the length of the adaptation period.

Hutubessy et al. [37] assessed the productivity costs
of back pain in the Netherlands through the HCA and
the friction cost method (FCM). The results of this
study show that the productivity costs estimated by the
HCA were more than three times as high as the produc-
tivity costs estimated by the FCM. However, it should
be noticed that: (i) the FCM requires a huge amount of
information (i.e. elasticity for annual labour time ver-
sus labour productivity) that are unlikely to be available
at country level, and that (ii) the results may change
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of direct costs but its assessment follows the methods
used for productivity costs.

The valuation of informal care is rather difficult as
caregivers do not lose just part of their time, but they
also experience intangible effects like fatigue, leisure
time forgone and fewer social contacts. The first prob-
lem is assessing the exact quantity of time spent on
informal caregiving. During the time providing infor-
mal care, many normal activities often can continue as
usual [38]; thus joint production occurs, as in the case
of surveillance. It may be very difficult to separate nor-
mal activities from caregiving activities. Preparing and
serving meals may be defined a normal activity, but
helping someone to eat is not. This problem may be
solved by using a structured interview or questionnaire
in which caregivers are asked about the type of care
provided and loss of time from paid work, unpaid work
and leisure time.

If informal care is provided at the expense of paid
labour, the worker’s labour costs will be used to esti-
mate informal care. The method follows that used for
estimating productivity costs. If, however, informal
care is provided at the expense of unpaid work and/or
leisure time the cost measurement is not straightfor-
ward. As for patients, the valuation of unpaid working
time by caregivers can be valued by the market wage,
that is by using the wage a person would have received
for a similar work in the market. An attempt to define
how much to value leisure time has been done by Pos-
nett and Jan [39]. If caregivers’ time allocated to the
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ver time within the same country since the friction
eriod depends on the macroeconomic context. In the
tudy of back pain for instance, the authors clarify that
hen the study was performed (1990) the unemploy-
ent rate was 8.2% in the Netherlands, resulting in an

verage friction period of 2.8 months. More recently,
nemployment has decreased to 4.5% implying that
he current friction period may be longer and the actual
roductivity costs may be higher than those estimated
n 1990 [37].

.1. Informal care

Informal care is care provided by lay people. Specif-
cally, informal caregivers can be defined as family,
riends, acquaintances, or neighbours of a patient who
rovide care for which they do not have to be finan-
ially compensated [38]. Informal care is a component
rovision of caring and nursing of patients involves
displacement of non-working time, the cost can be

iven by the value (to the individual) of leisure activities
orgone, that is by using the net hourly income care-
ivers would earn had they provided that activity in the
arket. There is not however much agreement on the

aluation of leisure time. Brouwer et al. [38] suggest
or instance to value lost leisure time through qual-
ty of life and not monetarily. Alternatively, the costs
f informal care can be assessed through the replace-
ent approach, by assuming that a professional worker
ould have been hired had the lay person (i.e. care-
iver) not been available.

The last is thought to be the most consistent with
he methods used to cost the other cost components
ince what is important is the type of activity provided
o patients more than the nature of time (i.e. leisure or
ork) displaced.
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5.2. Theoretical issues behind COIs

After the first attacks on COI analysis from welfare
economists on the ground that COIs have nothing to
do with resource allocation and with decision-making
since they do not say anything on the worthwhile-
ness of public projects, COI analysis has been deeply
debated within health economics and its role as a tool
for decision-making is still unclear.

At the end of 1980s, a debate fostered by Shiell et
al. [40] on COIs followed the publication of Behrens
and Henke’s [41] work on the economic costs of ill-
ness in the Federal Republic of Germany. Shiell and
colleagues’ critiques pointed to: (1) the view of cost-of-
illness estimates as the economic benefits of treatments,
(2) the HCA and (3) the usefulness of COI in the policy
context. COI studies have been criticised because of the
embedded circularity. As Drummond et al. [42] already
noted, Shiell and colleagues pointed out that COI anal-
ysis may lead to priority being given to those illnesses
which are apparently costly because they already have
a large amount of resources devoted to them. If past
resource allocation decisions have been made in an irra-
tional manner, subsequent policy decisions perpetuate
and amplify the initial mistake. Shiell et al. conclude
that although more information is needed on the social
impact of illness, the natural history of disease and
the effectiveness of different medical intervention, it
is not COI analysis that can accomplish these tasks.
Health economics – they say – does have more to
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and WTP approaches. The assumption is that the eco-
nomic costs of illness might be considered to have a
lower bound to the individuals’ WTP to reduce the risk
of getting ill. Theoretical models suggest that WTP
reflects four components: (1) lost wages, (2) additional
medical expenses, (3) the dollar-value of the disutil-
ity of additional illness and (4) the change in defensive
expenditures [43]. In contrast, COI studies measure the
lost wages and the additional medical expenses. The
amount an individual would be willing to pay is larger
than the COI measure as long as the omitted quantities
of the WTP measure are positive. WTP also overcomes
the problem of incorporating non-monetary informa-
tion on quality of life into the economic calculus. The
quality of life of ill patients may be reduced beyond the
restorative capability of current rehabilitation efforts.
For that reason, the quantifying of intangible costs
remain rather intractable, with the HCA at least. WTP
partly solve this problem by providing a comprehensive
estimate of the value attached to a reduction in risk of
illness. Individuals are asked to reveal their maximum
WTP and by doing so, they tend to consider all possible
(physical and psychosocial) effects [44] a reduction in
health risk may have on to their lives. If a WTP method-
ology is used, then many intangible costs are implicitly
included in the monetary values presented. Stated in
this way, COI measure of the benefits of a reduction in
morbidity is a lower bound to the theoretically correct
WTP measure, although not necessarily a very good
approximation of it [45].
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ffer health services planners in terms of ranking of
reatment programmes according to their cost/QALY
cores while COI studies can only confuse, mask and
islead. However, in spite of that, it can be said that
OIs provide a useful framework for the problem to
e addressed. Decision-makers become knowledge-
ble about the actual resources allocation and if they
ave been allocated in an irrational way for whatever
eason, they can readjust them upon knowledge of this.

The HCA and more generally, the whole analysis
oncerning the economic costs of illness were strongly
riticised by welfare economists who denied that indi-
iduals’ productivity and wages had any relationship
o the amount that should be spent to save their lives.
onversely, it was put forward that allocative deci-

ions must be taken on the basis of the individuals’
TP. This led researchers to study what type of rela-

ionship exists between COI and the human capital
That the HCA has nothing to do with individuals’
TP for risk reduction and that discriminates amongst

aid and unpaid workers as well as between workers is
well known issue. However, the WTP approach seeks

o avoid the issue of distribution of income through an
ppeal to the doctrine of the potential Pareto improve-
ent. The problem is that Pareto optimality is biased

owards maintenance of the status quo and if the ini-
ial distribution of income is not optimal, as assumed by
elfare economists, the strict adherence to the potential
areto improvement criterion perpetuates the unequal
istribution of income. Moreover, individuals’ WTP is
trongly related to their ability to pay. At one extreme
his means that rich people are willing to pay more to
educe risks as well as the HCA values time off work
ecause of illness higher for people with high remu-
erative jobs. This issue could be tackled by using
n average national wage instead of age-, gender- or
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sector-specific wages. In addition, as Weinstein et al.
[46] point out, the WTP approach reveals that people
place different values on risk-bearing in different sit-
uations and that adherence to this preference-ranking
could direct governmental expenditures into curative
programmes aimed at acutely ill individuals, to the
detriment of potentially more effective preventive pro-
grammes. This would not worry the advocates of the
WTP approach who says that only individuals’ val-
ues count [47]. There is however another set of values
in society that emphasises the ability and responsibil-
ity of society and its members to improve themselves,
largely through an educational process that molds val-
ues and ultimately choices. The emphasis given by
WTP to individuals’ responsibilities and its rejection
of paternalism denies the fact that individuals’ atti-
tudes towards risk are not born with the individual but
evolve throughout life on the basis of personal experi-
ences and contact with organisations whose efforts are
explicitly devoted to influence those attitudes (see for
instance anti-smoking campaigns and other health pro-
motion programmes). WTP values are influenced by
governmental programmes and regulations and, hence,
are endogenous to the very system they are supposed
to guide!

The whole debate on the human capital technique
can be approached by saying that it does not aim to
provide the economic value of human life [11]. What
the HCA does value is a certain component of the cost
of disease. Morbidity and mortality, by causing persons
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age, sex and education. In addition, this approach does
not solve the problem of discrimination against peo-
ple outside the labour force that has been put forward
by various health economists [48,49] against the HCA.
Besides, a lot of difficulties arise with the estimation
of production losses for unpaid workers. These data
are difficult to retrieve at national level. Additionally,
if the use of the HCA would end in an overestimate
of the actual losses of production, it would however
facilitate comparisons among COI studies (as well as
inter-temporal comparisons) as: (i) it is the commonest
method used since mid-60s and (ii) it depends less than
the FCM on macroeconomic variables.

Lastly, the implicit contention that welfare eco-
nomics based methods provide a fundamental link
between analysis and policy making is not entirely
true. The criterion that underlies every CBA is that
of Pareto optimality, but Pareto optimality is a very
weak basis on which to evaluate public policy: firstly,
because it assumes consumers’ sovereignty and opti-
mal distribution of income which do not exist, and
secondly, because decision-makers are very reluctant
to consider benefits from health care programmes in
monetary terms. Warner and Luce [50] point out that the
perception that CBA should produce policy decisions is
a common but misguided one and that in general CBA
does not answer a basic policy question. Neither CBA
nor cost-effectiveness analysis (CEA) or COI are policy
decision-making techniques. It seems there is a largely
shared view that at best these techniques can serve as
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o lose time from work and other productive activities,
estroy labour, a valuable economic resource. Diseases
hus create a loss to society and it is this loss that the
CA attempts to measure. Critiques of the HCA must

hen be made on the basis of how well it measures this
spect of the burden of diseases and whether is useful.
imits of estimates based on the HCA should be made
lear by analysts who have to point out the fact that the
stimation of productivity costs strongly refer to the
pecific composition of the population studied in terms
f number of paid and unpaid workers, age, sex, type
f job performed and present productivity cost esti-
ation separately in order to leave the decision-maker
akes his own considerations. The methodology pro-

osed and tried by Koopmanschap and van Ineveld [36]
s quite appealing. However, the FCM is not straight-
orward in its calculations and requires a lot of work at
rm level to measure the length of friction periods by
ne of several inputs into a complex decision-making
rocess which will always remain a political process
50–52]. In recently published surveys, the influence
f economic evaluation studies on decision-making
as been assessed [53–55]. In these studies, it is con-
luded that results of economic evaluation analysis are
ot widely used in decision-making. Decision makers
eel that institutional dimensions, such as difficulties
n transferring budgets, and the lack of credibility of
tudies are among the most important barriers and these
pply to all economic technique.

. Do COIs still have a role in health
conomics?

COI studies can have an important role in health
conomics as a decision-making tool. A major error
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has been that of continuing to consider COI analysis
as a sort of CBA. Put it in this way, the majority of
the efforts made by health economists in the last 30
years have been directed either to demonstrate how far
COI studies are from the well accepted body of welfare
economics or to find relationships between COI and
the WTP techniques that could give credibility to COIs
[56]. It is here believed that, although these efforts are
of paramount importance in aiding a better understand-
ing of the main shortcomings of the two approaches,
COI studies could gain relevance if they are considered
from another perspective.

COI analysis is different from any other economic
evaluation analysis because it basically does not com-
pare costs with outcomes. It is a descriptive study
whose main objectives are:

1. to assess the economic burden of illness to society.
This would give information about the amount of
scarce resources consumed because of illness and,
along with epidemiological data on morbidity and
mortality may help ranking diseases according to
global burden,

2. to identify the main cost components and their inci-
dence over total costs. This would help health policy
makers defining and/or limiting: (i) any cost con-
tainment policies to those cost components that
weigh heavily on total costs and (ii) controlling for
the actual implementation of previous health poli-
cies. In the case of schizophrenia for instance, it

3

process in case of inefficiencies, and for the re-
assessment of the clinical strategy as it happens for
the evidence-based medicine. Clinical guidelines
may for instance be one of the final products in this
case, that is whenever the identification of the clin-
ical management of illness is judged ineffective or
too diverse in the same country,

4. to explain the variability of costs. In this case, sta-
tistical analysis can be performed to check whether
there is a relationship between costs variability and
variables, such as those related to the illness (e.g.
severity), to the patient (e.g. demographic variables)
or to the health care providers (e.g. teaching hospi-
tals versus district hospitals). These results would
help managers to feed the planning process with
more accurate information as to the future provi-
sion of services, since knowing the cost drivers
that explain – at least partially – the consumption
patterns of services can be very useful when plan-
ning the provision of health care services. In the
COI study on schizophrenia [57], the authors found
that nearly 40% of direct costs variability could be
explained by type of accommodation and the pres-
ence of extra pyramidal symptoms (EPS). Patients
with EPS consumed 2.4 times more health care
resources than those without EPS. This finding can
help decision makers forecasting the future con-
sumption of health care services (e.g. hospital care,
outpatient care, drugs, . . .) when combined with the
characteristics of the local patients group.
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emerged that the de-institutionalisation process that
has occurred in Italy since 1978 had not always been
substituted for by effective community care. In some
geographical areas this resulted in a shift of costs
from the Italian NHS to the families who had to
bridge the gap brought about by the ineffective and
inefficient application of the national mental health
policy [57],

. to identify the actual clinical management of illness
at a national level. This would help policy makers
and managers to analyse the production function
used to combine inputs and/or intermediate ser-
vices to deliver the final output that could range
from a single product, such as hospitalisation to an
entire therapeutic pattern which encompasses mul-
tiple medical services. Inefficient and/or ineffective
functions can then be put forward and may repre-
sent the base for the re-engineering of the whole
In order to reach these goals, COIs need however
o be bottom-up and the top-down approach has to be
efinitely abandoned.

. Conclusion

COI was the first economic evaluation technique
sed in the health field. The principal aim was to
easure the economic burden of illness to society.
OIs have been traditionally retrospective prevalence-
ased studies conducted by allocating national health
are expenditures to different broad disease categories.
he informative power of such an economic study

elied upon the implicit assumption that the economic
osts of illness would represent the economic benefits
f a health intervention had it eradicated the illness.
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Its usefulness as a decision-making tool has however
been questioned since its inception. New types of COI
studies have recently emerged and are now gaining
importance due to the unrealistic assumption of an all-
of-nothing approach which embedded the traditional
COIs. These relate to COIs conducted in the field by a
bottom-up approach, which is by estimating the quan-
tities of services used by the illness by going prospec-
tively or retrospectively through the patient’s records.
If the COI study is incidence-based, the informative
power for decision-makers is also more relevant as it
would entail the identification of the patients’ clinical
management pathways, or the production function, cur-
rently used in a country/region to diagnose and treat the
illness.

Finally, COI can be a good economic tool to inform
decision makers if it is considered from another per-
spective. COI is a descriptive study that can provide
information to support the political process as well
as the management functions at different levels of the
health care organisations. To do that the design of the
study must be innovative, capable of measuring the true
cost to society, to identify the different subjects who
bear the costs and to explain cost variability. In a study
by Koopmanschap [6], it has been found that out of 30
COI studies randomly sampled from the then recent lit-
erature no attempt has been made to explain past trends
in disease costs, thus leaving the study’s findings rather
static and difficult to use in the policy context.
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