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Abstract

Objective: To evaluated a number of empirical studies to determine how economic

evaluation studies in health care apply principles and practices of cost determination.

M ethods: Important stages in the process of cost determination are discussed.

Principles and practices with respect to which cost categories to consider as a
consequence of choosing a specific study perspective, how to measure the physical
resources used in agiven project, and the correct valuationbaseto choosefor resource
valuation when measuring cost are considered. Using this knowledge 50 selected

studies were chosen and evaluated.

Results: the results showed the following: alack of detail when reporting cost; that
many studies did not include the cost categories appropriate to the chosen study
perspective; inadequate description of the vad uation base; alack of information ontime

frame used; and a lack of agreement on cost concepts across studies.

Conclusions. Although guidelines have been established for economic evaluations

the results show that there is a need for more standardization in costing.

K ey words: measuremert of cost, economicevaluation, guidelines, empirical studies
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1. Introduction

Despite many years of experience in the context of economic evaluation the
assessment, retrieval, measurement and val uation of costs continueto raiseissues, both
practical and methodological. Guidelinesdescribinghow to determinecost, i.e., which
cost categoriesto include and whichval uation bases to use w hen determining the costs
of anintervention, are gill needed eventhough some consensus about outlineshas been
established (5;7;8;14,15;66). The objective of this paperisto evaluate costing methods
in the health economics literature in the context of economic evaluations inhealth care.

In order to do so the paper is structured in the following way. In section 2 the
costing terms used are defined. Any study involving resource use must contain the
following features: (i) an appropriate description of the project or intervention, its
characteristics and the consequent cost categories which are to be considered; (ii) the
measurement of resourcesused in the project such astime worked by different health
professional's, bedsused, drugs prescribed, etc.; (iii) the valuation of all resources used
in the project. Each of these features is considered in turnin the subsequent parts of
section 2. The principles enunciated in this section are then applied in an empirical

study of fifty papers. Finally commentary is provided in the light of thisempirical work.



2. Analysis

The ideal economic evaluation starts by identifying all the implications of
applying one intervention or another, including the use of resources. The resource
changes are measured and then valued. Cost categories which in principle should be
included in the analysis are costs associated with the change in use of health care
resources, the changein use of non-health care resources, the change in use of informal
caregiver time and the change in use of patient time (23), i.e., direct medical costs,
direct non-medical costs and productionlosses. In practice, however, cost categories

included will depend on the objectives and context of the evaluation.

2.1 Definition of Costing Terms

At the outset we define a number of terms that will henceforth be used. These
are shown inTable 1.

Direct costs are characterised as costs which can be directly connected to the
use of one or more resources needed to be able to carry out an intervention. The term
indirect cost is used in economics to refer to productivity losses related to illness or
death (23). How ever, another interpretation of the termis found in accounting where
it is used to specify overheads or fixed costs of production, e.g., utilities, custodial
services or administration. In this paper both these definitions of indirect cost will be
included. For clarity of presentation the economic indirect costs will be referred to as
productivity costs, and the accounting indirect costs as over heads.

Another distinction in economics is found between variable and fixed costs.
Variable costs are those cost elements that might change because of an intervention.
Fixed costs are in contrast defined at those costs that are independent of the level of
production. The distinction between these two cost terms depends on the time frame

chosen. In the case of calculating incremental cost differences between two projects



any common fixed costs would be cancelled out. Intangible costs, e.g., pain and

anxiety, are not defined in Table 1, sincein economic evaluations of health, reductions

in such costs are usually included on the benefit side (23;59).

Table 1 Definition of various types of cost and other economic terms

running of aplant, premises, or
business and not attributable to ind-
ividual products or items

Cog term Definition Other Definition
econamic terms
Average costs | the cost per unit of output Bill an amount of money owed for
(assuming that only one type of servicesrendeed st aut in a
output isproduced, i.e., no joint printed or written statement of
production) charges
Direct cods costs which can be directly Charge aprice for agood or service
connectedto theuse of one a more supplied
resaurces needed to beableto carry
out an intervention
Fixed costs cods that are independent o the Expense the cost incurred in or required
level of praduction (in the shatt for something
run)
Friction cods the cost of the production loss con- || Fee apayment madeto a
fined to the peiod needed to professional o to a professional
replace a si ck worker or publicbody for adviceor se-
vices
Incremental the change in total cost associated Unit price aprice chosen as a standard in
costs with some change in output quanti- terms of which other prices may
ty be expressed
Marginal costs | the changein costsfor agiven
changein output (Technically, the
derivative of total cost evaluated at
output level g* isthe margina cost
at output level g*)
Opportunity the value of the resources best al-
costs ternative uses
Overheads acost i ncurred in the upkeep or

Productivity
loss

costs appearing from | oss of pro-
ductivity related to illnessor death

Standard costs

costs that are listed in public data
bases, and not specific to the pro-
ject being evaluated

Unit costs

a cost chosen as a standard in teems
of which other costs may be
expressed

Variable costs

the costs that might change because
of the i nter venti on (depending on
the time period)







2.2 Cost Categoriesto Include

When discussing which costs should be considered, the norm isto include all
resources consumed that are large enough to have an impact on a decision. As
described in Drummond et al (16), the costs included in a given study are likely to be
decided upon as a result of considering: (i) the viewpoint of the analysis, (ii) if the
comparison isrestricted to two or more programmes immediately under study, (iii) if
some costs are merely likely to confirm a result that would be obtained by considera-
tion of a narrower range of costs, and finally, (iv) what the re ative order or magnitude
of costsis.

The study perspective is important because in one situation items may be
considered as costs but in other cases not. For example, patient expenditures are
considered as a cost when the societal perspective is used, but not when the focus is
the hospitd. When considering a situation where acomparisonis restricted to two or
more programmes presently being analysed, it would not be necessary to includecosts
that are common to the programmes, since such costs cancel out. Situation (iii) refers
to a case where there happens to be some kind of overlap, i.e., inclusion of a cost
category may simply confirmaresultthat hasalready been obtained whenanother cost
category was determined. Hence, it might not bew orthwhileto complicatethe analysis
further by including the latter category. However, ease of measurement should not be
thekey criterion for identification. This should al so be borne in mind when considering
(iv), where some justification should be given before excluding a cost category. In
some situations the extra effort in measuring a cost category might not be worth the
trouble, since inclusion of these specific costs might have such a minor effect that it
would not influence the choice of programme.

There has been aconsiderable discussionin recent literature about theinclusion
of future unrelated costs, i.e., consumption costs and costs for diseases that are

unrelated to the intervention that is being evaluated, and which occur during added



years of life (6;13;20;26;43;60;73). It might not be possible, however, toincludethese
typesof costs because the existing data may not be adequate enough to capture future
resource use of all unrelated diseases. Therefore, two questions arise: first, should
future unrelated costs beincluded in an economic eval uation and second, what are the
practical implications of obtaining the appropriate data?

Anargument against theinclusion of futureunrelated costs hasbeen that health
care is only one of many other costs incurred because of a prolonged life (60). Also,
the decision concerning whether or not to treat a future condition may be a separate
decisionfromthe one being taken now, and should be based on the costs of alternative
ways of treating the future disease (13). Finally, discounting future costs to present
values often reduces their significance in an analysis to a minimum, which makes it
safe to ignore them in many cases (6). On the other hand, one argument for including
futureunrelated costs isthat if future benefits areincluded then future costs should al so
be considered (43). Further, under the assumption that the future stream of health costs
meets some optimality conditions someauthorsconcludethat including unrelated future
health care costs does not affect the overall ranking of health care interventions (20),
I.e., it would simply be adding a constant to a ratio. However, this implies a quite
restrictive assumption, that the interventions being compared are for individuals of the
same age. As animplication of including future cost, it has been argued that non-health
care costsin added years of life should also be included (23). In addition, Meltzer (43)
found that future earnings should be included in an economic eval uation, which was
further elaborated onby Weinstein & Manning (73). Finally, includingfuture unrel ated
costs if an intervention is undertaken subject to a budget constraint might affect
prioritisation (26); however, this again depends on the restrictiveness of the budget
constraint.

Which cost to include will depend on the objectives and context of the
evaluation. A number of cost items under aternative perspectives are listed in Table

2. However, this comprehensive Table does not fully cover all perspectives, since it



does not explicitly refer to the governmenta and institutional perspective used in the

present paper.
Table2
Costs to be included in economic evaluation using different study perspectives
Cog Element Socidal Patient and Self-Insured Public or Managed-Care
Patient Family Employer Private Insurer Plans
Medical care All medical Out-of-pocket Covered pay- Covered pay- Covered servi-
(aggregate) care costs expenses ments ments ces
“Units’ All units Those paid out-  Those covered Those covered Those covered
of pocket
“Price’ Opportunity Amount paid  Amowunt paid+  Amount paid + Marginal cost
cost (incl. ad- out-of pocket admin. cost admin. cost
min. cost)
Patient time Cost of dl Opportunity Only if it af- None None
cost for treat- time used cost fects producti-
ment o inter- to paient vity, paid sick
vention time, admin.
cost
Marketed care All costs Out-of-pocket Covered pay- Covered pay- Covered pay-
giving expenses ments ments ments
Unmarketed, All costs Opportunity None None None
informal care cost to
giving caregiver
Transpor tati on All costs All costs None None None
and other non-
medical
services
Sick leave, dis- Admin. costs  Amountreceiv- Amountpaidby Amount paid by If any paid
ability, other only ed employer + own  insurer +own
transfers admin. admin.

Source: Gold et al (1996).

2.3 M easurement of Resour ces and Cost

To calculate the cost in an economic evaluation it is first of all necessary to measure
the physical resources used in a given project, e.g., time worked by different health
professional's, beds used, different drugs prescribed, etc. T hen, having measured the

resources used, these have to be valued, resulting in cost estimates. In this section we
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first consider which method to use when measuring the use of physical resources and
second, we focus on how to measure cost.

Measurement method: An important part of determining cost is the choice of
methodto collect data, i.e., how to measure the physical resourcesused. Therearetwo
possible methods of measurement, the top-down method or the bottom-up method.
Applying the top-down method, a procedure isused to allocate total resources (costs)
to lower levels of resource (cost) objects, allowing total costs to be allocated to cost
poolswhichare furtherallocated down to productsor services. In contrast, thebottom-
up method measures units of resources used (recognized at the cost object level) and
multiplies these resource units by unit costs (16). As the top-down method often uses
information from final accounts this type of method has to be retrospective, whereas
the bottom-up method can be used both prospectively and retrospectively.

Having obtained the use of resources through the bottom-up method, the
amount of each service consumed is multiplied by a unit cost and afterwards
aggregated to give total costs. The data on the use of health care may be taken from
encounter or billing systems if these exist. If such data are not available, the data are
specialy retrieved by the investigator. Where fee-for-serviceis practised this enables
bills that can giveinformationto be included in the database. However, the use of bills
or charges as primary data sources may not be appropriate since these measures are
often not the best estimates of costs and may need to be adjusted in some way (see
section 2.4).

In many ways the bottom-up method is to be preferred since a more precise
estimate of the actual cost is obtained through this detailed method. Detailed
compilationisalso one of the problems associated with the bottom-up approach, since
data compilation might sometimesbecomevery demanding. A nother problemwiththis
method is the use of unit prices. These are not always available, and where available
they may not always represent the actual use of resources. Finally, the use of the

bottom-up method makes it necessary to determine fixed cost and overheads



separately, otherwise only variable costs would be considered.

Study time frame: In the data collection process an important issueisthe time
frame of the study being evduated. The time frame should be chosen in a way that
makes it possible to encompass all important cost differences betw een the options
being evaluated. Hence, the distinction between the short run and the long run has to
be considered. In the short run some factors of production are fixed; in the long run,
however, all factors can vary. This affectsthe collection of data, since in studies that
have a long time frame all factors of production are variable. The time frame of the
study is thus of importance when considering limits in production capacity, since the
amount of afactor of production, for example doctors hours, may beregarded as fixed
in the short run. Over time, however, more doctors might be employed, and therefore
the capacity level is increased.

The study time frame and the use of average vs. marginal cost: The
distinction between average cost and marginal cost also comes into perspective when
discussing a study’ s time horizon. Average variable cost will eventually rise, as long
as there are fixed factors that constrain production, which is the case in the short run.
Average cost will initialy fall due to declining fixed costs but then rise due to the
increasing average variable costs (69). If, on the other hand, average costs are falling,
then marginal costs are less than average cost.

Economic theory dictates that marginal rather than average costs be used. What
isrelevant is the cost of treating those w hose health will be affected by the health care
services. These costswill therefore be marginal, for example, when considering treating
more or when using amoreintense therapy on patients already in treatment. In the case
where the effect of an interventionistemporary, short run marginal cost should be used
to measure cost. W here the effect isexpected to endure, long run marginal cost should
be used instead. However, in the long run or when few or no economies of scale exist,
marginal cost and average cost might be more closein value, making the use of average

cost more acceptable. In practice it is often assumed that average costs equal marginal



costs even in the short run, i.e., marginal costs are assumed constant over the relevant
range. An implication of such an assumption would bethat the true marginal cost could
be over- or under-estimated since scale bias (34) might exist. As an example, in an
overcrowded clinic where capacity is limited, the treatment of an extra patient might
require an extension of capacity, e.g., another doctor has to be employed. This means
that the use of average costs would underestimate marginal cost. However, if aclinic
had a spare capacity, the use of average costs may overestimate the marginal costs of
treating an additional patient.

Measurement of resource unit costs: Having decided upon the method of
measurement, and subsequently measured the physical resources used, the next sep
IS to determine the unit cost. In general, there are three ways to compute unit costs: 1)
direct measurement of costs, 2) using the fees or charges for the services utilized (in
some cases followed by adjustments), 3) estimates based on information from the
literature (33). The use of fees, charges or estimates from the literature is straightfor-
ward. However, the direct measurement of costs needs more elaboration.

Direct measurement: This method requires the total cost of the cost centres
providing the services of interest to be divided by the total amount of output. This first
requires that the appropriate cost centres are determined. Second, it must be decided
which components should be included in the measure of total cost (e.g., direct
operating costs, overheads), and third, the level of detail and sample size, where
appropriate, should be considered. An important component in thisprocessisto choose
the relevant vauation base when valuing the resources used. This is discussed in the

following section.
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2.4 Valuation Base

When discussing which valuation base to use, the theoretically correct valueto use is
the opportunity cost (35). Asaresult of scarcity, choices have to be made about what
activities society should undertake and what activities should not be undertaken.
Hence, opportunities to use resources in some activities will be given up (13), and the
benefits which would have been accomplished from these forgone opportunities are
opportunity costs.

In many cases market prices-ifthey are available - are used for val uation, even
though this, as a consequence, may result in biased cost estimates since prices do not
always reflect the value of the best alternative uses of resources (the opportunity cost)
For most purposes, however, the market price would be a possible estimate of
opportunity cost, and sometimes when market prices might not seem totally correct
they could still be used. However, this would only be satisfactory if an appropriate
adjustment has been made. For example, the use of bills or charges as primary data
sources may not be appropriate snce these measures are often not the best estimates
of costs and may need to be adj usted in some way, e.g., thetime consumed in treatment
may not be routinely tracked by an administrative system (23). Within different
departments of a hospital, charges may or may not exceed cost (48), which usually is
determined by its service mix and, further, as noted by Eisenberg (17), because of the
fact that charges often are set by the marketplace or through regul ation, they might not
reflect the true costs of providing a service. In addition, should charges be used, one
should be aware that no differentiation betweenfixed and variable cost is undertaken.
In those cases w here the conclusions of the analysis are sensitive to small changesin
price, a more thorough consideration of the value of the resources in question would
be required. Again, in other cases adequate adjustment would not be feasible, and
alternatives to the use of market prices have to be investigated.

Shadow pricing is an approach that is applied where observed prices need to

11



be adjusted or when values have to be determined and assigned in cases where no
observed prices exist. An adjustment of prices would be necessary if the prices
observedin the market do notreflect the social marginal value of agood in acompeting
market, e.g., in a monopoly situation where the price of a good or service being
provided exceeds its marginal costs, implying that the price is an overestimate of the
social value of the good. Other situations where estimation of shadow prices would be
relevant would be where a positive externdity makes it necessary to adjust the price
downward or in cases where value-added tax (VAT) is imposed on commodities
thereby distorting the true costs of the commodities.

Another difficulty arises when the societal view is taken. Here patient costs
would be included with all the attendant measurement problems, e.g., those related to
the use of the correct valuation base when valuing the time spent receiving atreatment
or when determining productivity costs. The problem is how to value time costs in
monetary terms. The solution is that the value of time in its best alternative use should
be used for this purpose. When individuals alocate their time, itis assumed that they
will consider their opportunity cost when choosing between activities, e.g., leisure and
work. Oftenwages are used as estimates of the opportunity cost of time, however, this
may rise problems because wages vary between individuals, in accordance with for
example gender, education and working status. As an implication, the use of wages
would result in the assignment of zero coststo inputs of care provided by homemakers,
despite the fact that these resources have opportunity costs (13). Hence, it might bea
difficult task for the investigator to consider which estimateto use, for example, should
the average wage of the homemakers age categories be used as an estimate or maybe
instead some percentage of an average wage?

Having gone through the important stages in the processof cost determination,
I.e., which cost categories should be considered as a consequence of choosing a
specific study perspective, how to measure the physicd resources used in a given

project, and the correct valuation base to choose for resource valuation when
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measuring cost, we now consider a number of empirical studies to see how economic

evaluation studies in health care apply these principles and practices.
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3. Methods

The MED LINE database was used to search the literature from January 1997 to May
1998, and a sample of 50 studies published within these years was selected. The
studies were found using the search terms: cost, cost analysis and cost-effectiveness
analysis. The articles chosen for the review were selected by including the first 50
studies appearing from the search. Only sudies published in English, German or
Scandinavian languages were considered. There were no limitations as to the type of
journal in which the sudies were published. The following elements were abstracted

from the studies sel ected:

Table 3 Elements abstracted from the sudies sel ected

Perspective o the studies (e.g., health care institution - hospital or clinic, government payer, societal etc.)

Types of sevicesinduded in thestudy (e.g., inpatient care outpatient care medicatian)

Which costs for each service were included (direct costs, indirect costs, overheads).

Standard or actual cods (where standard costs are cost measures that aretaken from a catal ogue and actual

costs are costsmeasured in the study being evaluated).

How data were oltained (e.g., primary data, where the data are oollected especidly for the project being

evaluated or secondary data, where data are based on existing data collections).

Were estimat es, cost data or fees used as the basis for determining the cost measure?

Disoount rae(9 (eg., which discaunt ratewasused; if future benefits and future cods were included in the

study, were they then discounted).

Sendtivity analysis (wasone o more sendtivity analysis cionduded, and if so, wasany €fat madeto measure

the variation in costs).
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4. Results

Per spective

It is necessary to have knowledge about the perspective of the analysis to make
judgements about whether proper type of resources have beenidentified and measured.

As shown in Table 4, the studies reviewed used different perspectives. The
perspective taken was most commonly the health care institution, followed by the
government. The most comprehensive perspective, the societal perspective, where all
costs are included in the analysis, appeared only four times.

In the following sections, the costing methods are reviewed according to type
of “service”. The choice of servicesto be evaluate areinspired by Jacobs & Bachynsky

(33).
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Table 4 Study Perspective

Perspective Number of studies

Hedlth car e ingtitution (hospital or clinic)

(2;3;9;11;12;18;19;21,27;28;29;31;36;37;40;45;47;49;50;51;53;54; 56;58;61,62;67;70;71,72;77) 31
Government
(24;38;42;44,;46;64,68;74;75;76) 10

Societal (productivity costs included)
(30;41;55;65)

4

Private Insurer (third party paye)
(32;52)

2

Patient and Patient family

(3,10 2
Managed Care

4 1
Tota 50

Inpatient Care

When costing inpatient care, most authors included total cost for each cost centre.
None of the studies included the opportunity cost of resources such as property and
equipment and onlyafew (11;27;41;54;55;74) allocated overhead or capital expenses,
such as equipment, personnel or facilities, to the cost centres. Considering the way
overheads were allocated, more often it was not clear which method (the direct-
allocation -, the simultaneous equations -, or the step-down method) was used?. Only
in one study (41) were overheads allocated directly.

The inclusion of types of costs differed in the studies. Several studies detailed

16



labour costs (1;2;4;11;29;30;38;41;47;50;54,55;58;61;74;77), equipment costs
(24;29;30;37;41,;49;50;54,;58;77), costs of supplies(3;11;12;29;30;41;49;54,55;58;75),
and the cost of diagnostic tests(1;4;31;38;42;44,54;56;58;62;68;72;77). |n many cases,
categories such as treatment costs were not described in detail. Talking about how
detail ed the cost categories were described, depends of cause on the chosen approach.
In the case of a bottom-up approach the investigator should elaborate on which and
how resources were measured; in addition, the valuation base chosen could be
described. On the other hand, when applying the top-down method the different cost
pools used and what they include should be described.

A common method for costing in-patient care was to apply an average cost per
patient day for a single hospital or clinic to the number of hospitalized days
(2;12;40;41,;45;75;76). Thedescription of what thisaveragetermincluded wasnot very
detailed for any of these studies.

The units of output used when determining costs for surgical procedures were,
for example, the time in the operating room (50), days spent in the intensive care unit
or surgical ward (40;55), and the number of operations performed (40).

Considering the valuation base, institution (hospital/clinics) fees or charges
(e.g., per diem base) were used in many cases for resource valuation
(1;2;4;,9;11,;12;18;24,29;40;41,42;47,51,52;55;62,65;67;75;76). Somestudiesused the
Medicare Feeschedule (9;28;38;50;54;61,64;77), others used diagnosti c code charges,
e.g., Diagnostic Related Groups (DRG) or Current Procedural Terminology (CPT)
codes(32;61;64), or estimatesfromtheliterature (1;3;19;28;30;38;41,44;51,;70;74,76).
In many cases, however, the cos side was very briefly described and it was not
possible in these casesto give aclear description of whichvaluation basewas used for

the different cost categories (21;27;31;36;37;45;46;47,49;53;56;58; 68;72).
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Outpatient Care

Cost for outpatient care was measured in 22 out of the 50 studies reviewed
(1;4;10;11;18;21,28;30;31,;44,;45;47;52;53;61;62,;64,67;68;71;74,75). The outpatient
or ambulatory costs included outpatient surgery, diagnostic services and follow-up
visits. Hospital fees or charges were used by some studies for resource valuation
(1,4;11;18;45;52;62;67;74). Some studies used the Medicare Fee schedule (28;64),
others used diagnostic code charges, e.g., DRG or current procedural terminology (
CPT), (61;71) or estimates from the literature (10;30). In one study (30) the cost of
laboratory technician time was determined by measuring the time using time-and-
motionstudiesand then afterwards multiplying thetimeused by thetechnician’s salary.

Six studies specified no valuation base (21;31;44;53;68;75).

Health CareProfessionals

A total of 25 of the 50 studies mentioned the costs of different types of health
professional s such as physician costs, nurse costs etc.(1;2;4;9;11;19;21,28;29;30;

32; 38;41,42;44,47,50;53,;54,55;61,65;72;74;77) separately. Of the 25 studies, 16
reported which valuation scheme was used (CPT) codes or fees (e.g., M edicare) were
the most common. Nine studies specified no method. In the 25 other studies only

broader terms like the ‘ cost of treatment’ were reported.

Home Care

Two studies (2;10) reported the cost of home care. One study (10) considered the
family costs for care-giving which were measured by including pay for long-term
services utilized, labour costs for care giving, out-of-pocket expenditures for

miscellaneous materials, and the value of the time spent in traffic for collecting
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medi cations, attending appointmentsand visitingpatients. Thelabour cost of thefamily
caring for patients was cal cul ated as equivalent to the care-giving tasks carried out by
health aides. T he other study (2) measured the weekly cost attributable to the living
costs of patients in private accommodation with help from estimates given by care

providers.

M edication

A total of 22 of the 50 studies included drug costs. Ten studies listed no method for
cost measurement (12;19;21;36,;38;44,49;54;61;74). The remaining twelve studies
measured the cost of drugs in a number of different ways, the reason being that the
perspective of the studies differed and therefore the payer differed. Out-of-pocket
costs, where the family or the patient was paying for the drug, were used in one study
(11). Sometimesthe government or ahospital/provider wasresponsiblefor the payment
(29;52;64). Three studies used a price from the pharmacy (2;24;31). In other cases it
was awholesal e price (4;28;32;47) or the retail price (41) that was used to measure the
cost of medication. None of the studies reported the inclusion or exclusion of value-

added tax, sales tax etc.

Out-of-pocket costs

Out-of-pocket expenditures for miscellaneous material s such asfood, clothes, facilities,
transportation, or the value of the time spent in traffic (for collecting medication,
attending appointments etc.) were included in only afew studies(10;58;75). Thevalue
of time spent in traffic was measured in one study (10) by multiplying the number of
hours per month spent in traffic by the market value of a health aide. T he rest of the
studies, however, listed no method for considering the valuation of out-of-pocket

expenses. Of cause, for some studies there was no reason for including such costs,
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because of the perspective chosen, however, other studies omission of this cost

category must be considered as a mistake.

Productivity loss and Over heads

Distinguishing between the health economic definition of indirect costs (productivity
|osses) and the accounting definition (overheads), four studies(30;41;55;65) reported
productivity losses related to illness. In one study (65) these costs were cal culated on
the basis of the number of days off work reported by the patient during the treatment
and follow-up period combined with information about the mean income in different
age and sex groups. Another study (41) calculated the cost of time off work using the
friction cost method (39), and one study (30) listed no method.

Finally, one study (55) assumed that depending on the severity of theillness -
in this particular case it was the distinction between a minor or major stroke - patients
would return to work after a 6-month recovery period or in the worst case patients
would never return to work and 25 years of productivity would be lost. These
assumptions were combined with the assumption that the work of all individuals had
the same economic value, whether they worked outside or inside the home. Again, as
mentioned above when discussing out-of-pocket costs, the necessity of including
productivity loss, depends on the because of the perspective chosen. In fact, when
considering the selected studies it appeared, that the studies who used a societal
perspective correctly were the ones determining productivity losses(A ppendix |, Table
Al).

Six studies (11;27;41;54,;55;74) measured overheads in their calculation of
costs. The content of these overheads varied betw een the studies, some of the costs
included were administration, housek eeping, support from other service centres and

equipment maintenance.
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Discounting of costs

In 26 studies adiscount rate was used to compute presentval ues. Thirteen studies used
a discount rate of 3%, and twenty studies used a rate of 5%. Eight studies used both
3% and 5% discountrates (4;9;11;41;46;54;62;64). Inone study (49)10% wasused for
the standard case. Several of the studies explicitly mentioned that they were

discounting costs (42;44;49;51;62;70) and future unrelated costs (21;30;38;54;64).

Sensitivity Analysis

Thirty-four studies conducted one or more sensitivity analyses of different variables.
With respect to costs two studies considered the variation of disease costs (21) and
vaccine or immunization costs (21;74). One-, two- or multi-way sensitivity analyses

were undertaken in three studies (28;38;62).

21



5. Assessing the Methods Used to Determine Costs

Overall assessment

50 studies were selected for the purpose of an evaluation of selected literature on the
measurement of costs in health economic evaluations. The number of studies was
chosen on the judgement that this number would be sufficient to give an indication as
to how economic evaluation studies are handling costs.

In many of the studies eval uated insufficientinformation was provided to reach
an informed judgement. It is clearly possible that this lack of detail in reporting costs
isaresult of space considerationsin journalsand thus not primarily the responsibility
of the authors concerned.

Oftenmorethan oneinterventionwas possible, and thisin combinationwiththe
lack of detailed reporting made a generalisation about the application of costing
methods almost meaningless. It was difficult to see which cost components were
included in the estimate and thus to judge whether all relevant costs were taken into
account. Subject to this, when comparing the study perspectives (Table 4) and the
servicesactually being costed (section 4) the results show a failureto include and value
al cost categories which according to Table 2 should be included in an economic
evaluation when applying a particular perspective. More than half of the studies
reviewed (52 percent) did not fulfil the recommended guidelines mentioned in T able
2, 1.e., the proportions of cost categories included were not satisfactory compared with
the study perspectives chosen.

In addition, when comparing the studies concerning their understanding of the
cost concepts, therewas no consistency betw een studies on thisimportant issue. When
considering the valuation base chosen, it appeared that in 74 percent of the cases there
was aconsiderable lack of detail whendescribingwhichvaluesactually were used and
how these were measured. Thus, making any judgements about the validity of the cost

estimates difficult. Wewould also have liked to look at the time frame of each study
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to determineif fixed and/or variable costswere used appropriately; however, again the

lack of information on the cost side prevented this.

I npatient- , outpatient-, professional - and home care

Especially, American studies have used hospital charges as this costing method.
However, since hospital charges do not necessarily reflect actual costs, many studies
used a cost-to-charge ratio for adjustment. This resulted inmost casesin anunclearly
described estimate, which made it uncertain what was actually measured. Firstly,
because it was not clear how the charge used was determined, and secondly, because
no reason was given for the choice of the specific ratio. Technically, correction of a
price should be based on the marginal cost of resources used. In cases with no
diseconomiesof scal e or economies of scale average variableand marginal costswould
be equal (69), and therefore a possible correction could be based on average cost.
Where diseconomies of scale exist, marginal cost should be used, which in some cases
might make an estimation of a cost function necessary. In addition, a time frame must
be specified.

Other studies used an average price per bed day. Difficulties using this broad
measure arise since it does not represent the use of resources that specifically follow
the patient. In addition, when using this measure it is assumed that resource use is
constant during the entire stay at the hospital. It is inappropriate, however, to assume
a constant cost per day, sincea hospital stay normally will have highinitial costs that
decrease by the end of the stay (25), e.g., in a hospita where a department treats
many different types of diagnosis, the use of an average patient treatment cost
calculated for the department as awhole might not reflect the true cost associated with
treating a specific patient.

Studies that measured the use of patient specific resources oftenreceived their
information from the hospital charging system. As mentioned above this is a

problematic approach.
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When costing inpatient care cost centres, total costs were mostly included. The
cost categories included varied between studies with the same perspective, thus
indicating that, overall, more standardizationisneeded. Cost categoriesincluded were,
for example, cost of diagnostic tests, cost of equipment, labour and supply costs.
Further, the lack of detail given in these studies concerning how costs were actually
computed (e.g., which valuation basewas used) makesit difficult to judge the quality
of the studies performed.

Similar problems as those in costing inpatient care arise when discussing the

measurement of costs related to outpatient care, professional care, and home care.

M edication
Measurement and val uation of medication costs were better documented. One study
used out-of pocket expenses, occasionally wholesale prices or pharmacy priceswere
used, and in one study the use of retail priceswas mentioned. T he difficulty with regard
to the valuation base is the usual problemwhen measuring costs: does the price which
has been chosen to evaluate the drug cost actually reflect the true value of that drug?
The consumer price (as stated by the consumer) might not includeall therelevant costs
because of the possible exigence of some coverage arrangement from private
insurance. The prices paid by the provider, the hospital, would in most cases consider
al relevant costs, including purchasing costs, dispensing fees etc. (33). However, the
problem with using a wholesale price would bethat it does notinclude the transporta-
tion cost that the retail price incorporates, neither does it include the dispensing costs.
None of the studiesreported the inclusion or exclusion of value-added tax, sales
tax etc. The inclusion of such measures, how ever, depends upon the study perspective
chosen, hence in some studies it would be appropriate not to include such atax, e.g.
if asocietal perspective was chosen a tax would be considered as atransfer and would

not be included.
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Out-of-pocket costs
Only three studies incorporated patient out-of-pocket costs. No standardized way of

costing these patient or family costs was used.

Productivity loss and Overheads

Only four studies reported productivity lossesrel ated to ilIness. As with out-of -pocket
costs several different measurement methodswere used, i.e., therewas no standardiza-
tion. Overheadsw ere measured in six studies, where the content of these costs varied

depending on the study objective.

Discount rate

It is necessary to discount all costsincurred beyond the base year to account for time
preferences. This is accomplished by calculating the present value of future costs.
Discount rates were used in several studies. In the literature there is wide agreement
on the use of present values for all future costs and effects in cost-effectiveness
analysis; making it possible to compare cost and effects at the same time level. This
was doneinfive of the studies. If the costs and effects of an intervention are discounted
at different rates. This may, however, result in aparadox if the interventionis carried
through, since the cost-effectiveness of an intervention can be improved by delaying
its start, for example, if the discount rate selected to convert future health benefits is
lower than the discount rate used for future costs. There were no indications that
different discount rates for costs and benefits had been used in the studies eval uated.
A discount rate of 3%, was used in thirteen of the studies surveyed. Twenty studies

used a 5% rate.

Sensitivity analysis
The rationale behind including a sensitivity analysis is to explore the important

variablesto the point that the researcher is convinced about how they affect the model
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(23). Thirty-four studies conducted one or more sensitivity analyses of different
variables. The types of sensitivity analyses performed and reported depended on the
study. With respect to the variation of cost variables, only two studies explicitly

mentioned the variables that were included.
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6. Policy Implications

The rationale behind economic appraisal or evaluation is to identify the best use of
resources, hence, be able to determine how the best possible outcome can be obtained
for agiven budget (the constraint set by available resources), i.e., allocative efficiency,
or how an intervention can be carried through at minimum of cods, i.e., productive
efficiency.

The overall picture for the papers reviewed was of major deficiencies in the
measurement and valuation of costs. The lack of detail in cost reporting is of major
Importance since, it is possible that costs are considerably over- or under-estimated.
This might bias the decisions when benefits and costs are eval uated against each other.
Hence, as noted by Seigel et al (63), the impact and value of the analysis very much
depends upon the way in which an economic evaluation is reported. Further, the more
detailed the results that are reported the higher the probability that research can be
reviewed and replicated if necessary in other research projects. Finally, without a
detailed description of cost measurement and valuation, potential users of studies
containing cost information, such as health authorities, patient groups, drug companies

and so on, will be unable to make informed judgements.
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7. Discussion

In this paper we have reviewed a number of studies in order to evaluate the
application of costing principles and practices in health economic evaluations. As a
basis we used the recommendations by Gold et al (23) on which cost categories to
consider given thestudy perspective chosen. The review in this paper did not consider
methodological issues concerning how, for example, productivity losses should be
determined but more whether such productivity costs should be included or not. The
use of Gold’ srecommendationsinstead of those givene.g. by Drummond et al (16) for
this purpose would not influence the results, since both sets of authors agree upon
which cost categories to include.

The study results show that thereis considerable cause for concern with regard
to: (i) Lack of detail: it was often difficult to see which cost components were actually
included and thusto judge whether all relevant costs were taken into account. (ii) Non-
inclusion of relevant cost categories: only 48 percent of the studies included the cost
categories appropriate to the chosen study perspective. (iii) Inadequate description of
the valuation base: considerable lack of detail was exhibited when describing which
values were actually used, making judgements about the validity of the cost estimates
difficult. (iv) Lack of information ontime frame used: it wasthusnot possible in many
studies to make judgements about the appropriate use of fixed and/or variable costs.
(v) Lack of agreement on cost concepts across studies as reflected in what is included
in the different cost concepts.

The solution would not necessarily be a single set of cost guidelines, sincethis
Is not possibleto establish, one of the reasons being that the inclusion of costs depends
on the chosen perspective. Nevertheless it can be concluded that there is a need for
more standardizationin costing, sincealthough guidelineshave been established inthis
area, theresults of this paper underlinethat this has not given the results expected. The

need for more standardization has also earlier on been advocated by Reinhardt (57)
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who argued that ‘ although such binding rules would somewhat limit the much cherished
creativity of individual researchers, they would in return lend the products of CEA and
CBA the respectability they now lack’.

The results of this study confirm the results reported in a very recent paper by
Gerard et al (22) who updated an earlier review of cost-utility analyses to address
whether previously identified gaps in reporting had diminished over time. To quote
these authors: ‘the measurement of costs appears to have shifted away from best
practice’.

The choice of the fifty studies was essentially arbitrary. The evidence from
these papers, concerning deficiencies in costing, however, is so strong that another
choice of sample would be unlikely to produce substantially different results. Hence,
it is incumbent upon the practitioners of economic evaluations to pay much more
attention to the appropriate costing of resource use in health interventions than

currently appears to be the case.
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Notes

1. Generally, the opportunity cost of a resource is indicated by its market price.
However, thisis not always the case, for example when the use of an existing resource
involvesno payment. In a situation where the assets have an alternative use, the value

in that alternative use should be included in the appraisal.

2. If amore detailed consideration of costsisrequired, various methods for allocating
shared or overhead costs are available (16):

The direct-allocation method: each overhead cost is allocated directly to the
final cost centres and interactions between overhead departments are ignored.

The step-down method: The overhead departments are allocated to the
remaining overhead departmentsand to thefinal cost centres. Intheiterative approach,
the procedureis repeated a number of timesto exclude residual amountsthat otherwise
would not have been allocated.

The simultaneous equation method: The same data is used as when using the

step-down method, but simultaneous linear equations are used to give the allocations.
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Table A1 Services being costed

Appendix 1

Article | Perspec- Inpatient | Outpatient | Professio- Medi cation | Out-of- Produdivity | Over-
number | tive Care Care nal Care pocket loss heads
1 PPF X X X

2 HCI X x)

3 HCI X X X

4 MC X X X X

9 HCI X

10 PPF X X

11 HCI X X X X X
12 HCI X X

18 HCI X

19 HCI X X X

21 HCI X X X

24 G X X

27 HCI X X
28 HCI X X X X

29 HCI X X X

30 S X X X

31 HCI X X

32 Pl X X X

36 HCI X X

37 HCI X

38 G X X X

40 HCI X

41 S X X X X X
42 G X X

44 G X X X X

45 HCI X X

46 G X

47 HCI X X X X

49 HCI X

50 HCI X X

51 HCI X




52

PI

Table A1 Services being costed (continued)

Article | Perspective | Inpatient | Outpatient | Professioral | Medication | Out-of- Produdivity | Over-
number Care Care Care pocket loss heads
53 HCI X X X

54 HCI X X X X
55 S X X X X
56 HCI X

58 HCI X X

61 HCI X X X X

62 HCI X X

64 G X X X

65 S X X

67 HCI X X

68 G X

70 HCI X

71 HCI X

72 HCI X X

74 G X X X X X
75 X X X

76 G X

77 HCI X X

Total 38 22 25 20 3 4 6

Note: (x) the cost component is presumably included

HCI: Health careinstitution; G: Goveanment; S Societal; Pl: Private Insurer; PPF. Patient and Patient

family; MC: Managed Care




