
Introduction

Given the increased awareness of the importance of cost-
effectiveness, or value for money, in health care, there has
been a growth in the number of published economic evalu-
ations in recent years (Warner and Hutton 1980; Elixhauser
et al. 1993; Elixhauser et al. 1998). This reflects, in part, the
increased recognition received by economic evaluation in the
policy arena. For example, two jurisdictions, Australia and
the Province of Ontario in Canada, have made the provision
of an economic evaluation a mandatory requirement for
reimbursement (public subsidy) of health care products –
both jurisdictions operate a ‘positive list’ of drugs (Common-
wealth Department of Health, Housing and Community Ser-
vices 1992; Canadian Co-ordinating Office for Health
Technology Assessment 1994). In addition, the World Health
Organization (WHO) established the Global Programme on
Evidence for Health Policy (GPE) in 1998. Its creation recog-
nized that a core function of WHO must be to provide an
objective assessment of the various types of evidence which
should influence health policy. An integral component of
GPE’s activities is to provide evidence on the cost-effective-
ness of health interventions.

Partly in response to concerns about deficiencies in the
methodology of published studies (Gerard 1992; Udvarhelyi
et al. 1992; Zarnke et al. 1997; Walker and Fox-Rushby 2000a,
b), there has been a growth of interest in guidelines for econ-
omic evaluation. The development of guidelines reflects the
desire to improve and standardize the conduct of economic
evaluations in order to facilitate comparisons between
studies.

This paper reviews the various objectives of economic analy-
ses, and then summarizes the existing groups of guidelines for

cost and cost-effectiveness analyses. The final sections
compare and discuss their appropriate uses and limitations,
with particular emphasis on those developed for applications
in developing countries.

Objectives of cost and cost-effectiveness
analyses

Analysis of costs may be undertaken for a number of reasons.
Before making preparations for a costing study, the purpose
of the planned work should be clear, as this will help to estab-
lish the boundaries for the costing exercise (Kumaranayake
et al. 2000).

Cost analyses

Although cost analyses are not economic evaluations per se,1
they are clearly a key component of them. Cost analysis is a
tool that can provide useful insight on the functioning of pro-
jects. If the initiative to conduct the costing exercise comes
from the project itself, managers may want information for
one, or a combination, of the following objectives
(Kumaranayake et al. 2000).

(1) Improve budgeting by monitoring costs;
(2) Improve the efficiency of the intervention by identifying

potential cost savings;
(3) Estimate the resources required to sustain the inter-

vention by seeking an accurate estimate of the budget
necessary to maintain it;

(4) Estimate the resources required to expand the inter-
vention.

In these instances, the financial2 costs of the project are of
interest.
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If the impetus for the costing exercise comes from outside
the project, objectives are more likely to concern the cost of
replicating the project and the extrapolation of results to
other settings. In such cases, both running and start-up costs
should be collected. Economic3 costs will also need to be
estimated, as in other settings, donated goods and services
may not be available and hence may need to be purchased.

Cost-effectiveness

Cost-effectiveness analysis provides a systematic and trans-
parent framework by which to assess the relative costs and
consequences of different interventions that can assist in pri-
ority-setting exercises. While this approach can answer ques-
tions regarding technical efficiency, which aims to maximize
the achievement of a given objective within a specific budget
(e.g. should a new drug be used to treat a particular
disease?), it fails to address allocative efficiency. This
broader objective of economic evaluation seeks the optimal
allocation of resources across a mix of programmes that
cannot all be fully funded, to produce the greatest gain to
society. However, cost-utility analysis4 can be used to assess
allocative efficiency within the health sector (e.g. malaria
control versus immunization), but cannot make comparisons
across sectors (e.g. provision of health care versus edu-
cation); it is limited to quasi-allocative assessments.

Now that the different types of objectives of economic analy-
ses have been reviewed, let us turn our attention to the
guidelines. Recently, a number of guidelines for cost and
cost-effectiveness analyses have been published. These have
been promulgated by three distinct groups: governments
and pharmaceutical agencies; peer-review journals; and
developing country specialists. The next section summarizes
them.

Guidelines for cost and cost-effectiveness
analyses

The guidelines have been summarized, and subsequently
compared, by using a modified version of Drummond et al.’s
(1997) checklist to identify how the guidelines suggest ana-
lysts should perform an economic evaluation.

Government and pharmaceutical guidelines

The first to promulgate guidelines were government agencies
and pharmaceutical companies. For example, the Australian
and Canadian governments have introduced legislation, to
varying degrees, which requires formal economic studies
prior to reimbursement for pharmaceuticals (Commonwealth
Department of Health, Housing and Community Services
1992; Canadian Co-ordinating Office for Health Technology
Assessment 1994). It is hoped that this will ensure a more
efficient provision of drugs, and curb the prescription of drugs
of low cost-effectiveness, which is both inefficient and un-
ethical as it can deprive a larger number of patients of care
from which they would benefit.

Table 1 summarizes the main points of the two governments’
guidelines. In particular, the guidelines recommend a

societal perspective, the use of final outcome measures,
incremental analysis of costs and outcomes, and probabilis-
tic sensitivity analysis. However, the guidelines’ aims vary
slightly, and this becomes apparent when the two are com-
pared.

The Australian guidelines ‘provide a means to identifying and
formatting the necessary basic information’, and as such
provide firm guidance. Yet it is the Canadian guidelines which
suggest a ‘reporting format to ensure that studies are reported
adequately and in a consistent manner that will facilitate their
review and comparison’. They represent the most prescrip-
tive and sophisticated set of guidelines among the pair. Their
scope is also the broadest, evidenced by the recommendation
to use final outcome measures such as quality-adjusted life
years (QALYs), enabling questions of quasi-allocative effi-
ciency to be answered.

Peer review journal guidelines

The suitability of government and pharmaceutical guidelines
to peer-review journals has been questioned because of their
emphasis on new health care technologies (Jefferson and
Demicheli 1995). The publication of guidelines for submis-
sion of economic evaluations to peer-review journals fol-
lowed closely behind (Kassirer and Angell 1994; Mason and
Drummond 1995; Drummond and Jefferson 1996; Russell et
al. 1996; Siegel et al. 1996; Weinstein et al. 1996). Table 2 shows
the key recommendations of the British Medical Journal
(BMJ) and the Journal of the American Medical Association
(JAMA) guidelines, arguably the most prominent among the
group.

The emphasis of the BMJ guidelines is on improving the
clarity of economic evaluations, with a view to improving the
quality of submitted and published economic evaluations by
‘agreeing acceptable methods and their systematic appli-
cation before, during, and after peer review’. However, the
guidelines chose not to state any firm recommendations and
consequently they represent little more than a review of
accepted methods for economic evaluations. The main rec-
ommendation throughout the guidelines is that choices
should be explicitly stated and justified. At best, these guide-
lines will improve technical efficiency as decision-makers
should have more confidence in the results presented, but
they do not promote allocative efficiency because no stan-
dard method from which comparisons could be made is sug-
gested (Drummond and Jefferson 1996).

The JAMA guidelines, the result of a series of meetings with
the Panel on Cost-Effectiveness in Health and Medicine
(convened by the US Public Health Service), have produced
recommendations to improve the comparability and quality
of studies (Russell et al. 1996; Siegel et al. 1996; Weinstein et
al. 1996; the full report is presented in Gold et al. 1996). The
aim of increasing comparability across studies requires much
firmer guidelines, which if systematically employed would
facilitate comparisons. Therefore, a major feature of the US
panel’s work was to specify guidelines for undertaking such
studies, including a ‘reference case’ that should be reported
in every published study either to complement the base case
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or indeed to be the base case. The construction of the refer-
ence case is achieved through a standard set of methods and
assumptions.

Developing country guidelines

Experts in the field of economic evaluation in develop-
ing countries have chosen to concentrate on formulating
guidelines for specific programmes: immunization (WHO
1979); diarrhoeal diseases control (WHO 1988); vector
control (Phillips et al. 1993); primary health care (Creese and
Parker 1994); family planning (Janowitz and Bratt 1994);
blood transfusion services (WHO 1998); tuberculosis (WHO
1999); and HIV/AIDS (Kumaranayake et al. 2000). However,
recently Murray et al. (2000) published a paper in Health
Economics discussing the development of WHO guidelines
on ‘generalized cost-effectiveness analysis’. Because details
of their recommendations have not been released yet, it was
not possible to review them. But it should be noted that the
main aim of these new guidelines is to help produce general-
izable results.

Table 3 summarizes the key areas of five of the guidelines.5
Whereas in the government and peer-review guidelines the
target audience is, respectively, economists and, more gener-
ally, those wishing to publish their research, the developing
country guidelines are aimed at programme managers who
may have little or no economic training. This is reflected by
the way in which the guidelines go ‘step-by-step’ through the
procedures for undertaking cost-effectiveness analyses. The
guidelines tend to restrict analyses to assessments of techni-
cal efficiency by recommending the use of process and inter-
mediate outcome measures as end-points. This reflects, in
part, the prohibitive cost of many randomized controlled
trials (RCTs) in developing countries.

Discussion

The summary of guidelines has illustrated some differences,
particularly between, on the one hand, the government/
pharmaceutical and peer review journal guidelines, and on the
other, those developed for use in developing nations. The first
major difference is the applied nature of the developing
country guidelines, focusing mainly on specific disease areas,
using examples to illustrate techniques and applications (e.g.
researchers planning a cost or cost-effectiveness analysis of an
HIV/AIDS prevention strategy are recommended to use the
guidelines prepared by Kumaranayake et al. 2000). However,
they are not mutually exclusive. Indeed, the contents of the
disease-specific guidelines are very similar, and therefore
could be used inter-changeably. Secondly, their primary
emphasis is on costing methodologies, with some providing
cost-data collection forms, e.g. Kumaranayake et al. (2000)
and WHO (1998) – the latter in electronic form. All of them
recommend the ‘ingredients’ approach to costing, in which the
total quantities of goods and services actually employed in
delivering the activities are estimated, and multiplied by their
respective unit prices. They also review techniques to estimate
both financial and economic costs, but emphasize certain
aspects of analysis. In particular, a major difference between
developed and developing country guidelines is that the

developing country guidelines specifically point evaluators to
questioning affordability.

Yet a common observation is that none of the guidelines
recommend a cost-benefit analysis (CBA)6 framework, with
the exception of the Canadian guidelines (CCOHTA 1994) –
see below. This perhaps reflects the increasing dominance of
cost-effectiveness analysis/cost-utility analysis in health care
related literature (Warner and Hutton 1980; Walker and Fox-
Rushby 2000b), which is largely due to the difficulties with
applying a monetary value to human life.7 Therefore, quasi-
allocative efficiency goals are the maximum achievable
objective through the application of the guidelines.
However, a notable feature of the developing country guide-
lines is that the use of shadow prices for foreign exchange
and labour is emphasized, drawing on development econ-
omics’ tradition of cost–benefit analysis (United Nations
Industrial Development Organization 1972; Little and Mir-
rlees, 1974). This is because in many developing countries
some resources have market prices that do not reflect their
true ‘value’, or opportunity cost, because the economy is dis-
torted.8 For example, the exchange rate is often overvalued,
which results in raising the price of exports and lowering the
price of imports in terms of the local currency. Clearly, in
these instances the official price of foreign exchange does not
reflect the true economic costs and benefits of importing and
exporting, and a shadow foreign exchange rate is required. In
addition, shadow prices may be required to value wages and
capital if their prices do not reflect their true scarcity. Often,
due to factor-price distortions, the price of labour is artifi-
cially higher, and that of capital lower, than their ‘true’
shadow values, which results in capital-intensive methods of
production. The result of shadow pricing of foreign exchange
rates and wage rates is to correct for these distortions which,
in the cases above, increase the cost of foreign exchange
while reducing the cost of labour. This means that projects
requiring large amounts of foreign exchange will tend to be
penalized in favour of more labour-intensive interventions
(Todaro 1994). Indeed, in developing countries, markets
often function so poorly that market prices for many goods
cannot be used to reflect social opportunity cost. Therefore,
analysts involved in economic evaluations in developing
countries should be aware of the need to apply shadow prices
in certain circumstances, and that the developing country
guidelines are the only set to address this issue.

In addition, the government and pharmaceutical, and peer
review journal guidelines are not necessarily useful for econ-
omic evaluations in developing nations, due to constraints of
time, money and capacity. The developing country guidelines
have been written with these constraints in mind. RCTs are
expensive and time-consuming, which is why most of the
developing country guidelines recommend the use of process
and intermediate outcome measures, and provide guidance
on how to collect this information. This also helps explain the
increased use of modelling to predict the impact of health
care interventions in developing countries (Foster et al. 1997;
Goodman et al. 1999; Marseille et al. 1999). However, given
the relatively recent application of modelling the impact of
health care programmes in developing countries, coupled
with the high cost of RCTs, it is perhaps not surprising that
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the existing developing country guidelines fail to provide
much guidance beyond the estimation of process and inter-
mediate outcome indicators. Nevertheless, the recent
HIV/AIDS guidelines by Kumaranayake et al. (2000) have
been written alongside the development of user-friendly
models, for use by service organizations and policy-makers.
These models can be used to estimate the impact of various
HIV prevention strategies in terms of HIV infections averted.
It remains to be seen whether the forthcoming WHO econ-
omic evaluation guidelines will provide additional guidance
in this area.

Unfortunately, existing capacity to perform economic evalu-
ations within developing countries is low, hence the appli-
cation of sophisticated sensitivity analysis techniques such as
probabilistic analysis, as recommended by the Canadian
guidelines, currently remains unrealistic in most settings.
Again, this is reflected by the recommendation by most of the
developing country guidelines to perform univariate sensi-
tivity analysis. However, as capacity in developing countries
increases, it is likely that guidelines will reflect this and be
modified accordingly.

Nevertheless, it is important to recognize that the needs of
policy-makers differ. It may be that a full study with a
complex methodology is required to answer a question. On
the other hand, there is also a role for less complex studies if
resources, the time available, or the information required are
in short supply. Indeed, preliminary studies could be per-
formed at the early stages in the development of a health
technology in order to inform whether, for example, more
research is required. Therefore, it is important that economic
studies are timely in relation to the decisions they seek to
inform. Clearly though, the immediate task at hand is to
assess and improve the efficiency of the health sector. Hence
the focus on cost-effectiveness and cost-utility analysis
evident in the guidelines reviewed here. However, it would
be useful if such studies could be constructed in such a way
that the evidence they produce can be used subsequently in
inter-sectoral analyses. While the Canadian guidelines
(CCOHTA 1994) state that ‘Consistent with the desire to
permit broad comparisons, the expression of results in cost-
utility or cost-benefit terms is preferred’ (although recog-
nizing the difficult measurement issues particularly related to
the latter analytic technique), the developing country guide-
lines provide no guidance on this matter. Again, we must
wait to see whether the forthcoming WHO guidelines will
address the link between intra and inter-sectoral analyses.

All these guidelines reflect the desire to improve and stan-
dardize the conduct of economic evaluations in order to
facilitate comparisons between studies. However, as to
whether guidelines improve the quality of economic evalu-
ations, the available evidence is inconclusive. For example,
that guidelines can help is evidenced by the findings of Baladi
et al. (1998) who reviewed 12 completed studies that had
been undertaken using the Canadian guidelines (Canadian
Coordinating Office for Health Technology Assessment
1994). The authors concluded that, ‘although studies have
been of variable quality, the majority of them were well pre-
sented, complete and transparent . . . it appears that the

guidelines were instrumental in ensuring a minimum set of
standards’. However, Walker and Fox-Rushby (2000a) found
that there was no difference between the quality of papers
that cited guidelines and those that did not, suggesting that
the use of guidelines per se does not result in better quality
papers.

Conclusions

This review has illustrated that the available guidelines for
cost and cost-effectiveness analyses differ in terms of the
target audience, objectives and, to a lesser extent, methods
recommended. For those interested in performing cost or
cost-effectiveness analyses in developing countries, the
choice of guidelines should be based on the objective of the
study, and as such the disease-specific guidelines provide
most options and detailed guidance. They also explicitly
address the issues of shadow pricing and affordability, both
of which are particularly important in developing countries.
However, analysts should be aware of the limitations of
these, in particular with respect to the outcome measures
and sensitivity analysis techniques recommended.

Unfortunately, the collection of cost information is expen-
sive, in terms of both physical and financial resources, and
collecting it in a manner that will be useful beyond a local
setting is challenging. Therefore, perhaps a global standard
costing methodology remains the ideal? However, using a
global standard is not necessarily feasible (Mumford et al.
1998). First, costing studies are driven by local information
needs and circumstances, and thus may not be designed to
measure the same information. Secondly, sufficient
resources may not be available to meet international stan-
dards, especially if a less comprehensive analysis or a differ-
ent method satisfies the locally defined information needs.
Third, there is no universally accepted outcome measure for
comparing cost-effectiveness across health interventions,
even though comparisons between interventions are desired
to improve quasi-allocative efficiency. Researchers continue
to debate the merits of disability-adjusted life years (Barker
and Green 1996; Anand and Hanson 1997), and other
measures and valuations of health outcomes, such as QALYs
and willingness-to-pay, all of which have their own practical
limitations and questions of validity (Morrow and Bryant
1995). Nevertheless, WHO will shortly be releasing their
recommendations for ‘generalized cost-effectiveness analy-
sis’. It remains to be seen what impact their approach will
have on the quality and comparability of future cost-effec-
tiveness analyses.

Endnotes

1 An economic evaluation compares the ratio of costs and
effects of at least two alternatives.

2 Financial costs represent actual expenditure on goods and ser-
vices purchased.

3 Economic costs include the additional estimated value of
goods or services for which there are no financial transactions or
when the price of the good does not reflect the cost of using it pro-
ductively elsewhere.

4 Cost-utility analyses express outcomes in terms of utilities
such as quality-adjusted life-years (QALYs) or disability-adjusted
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life-years (DALYs). In practice, there has been a blurring of the dis-
tinctions between cost-effectiveness analysis and cost-utility analysis
and the latter can be seen as an extension of the former (Musgrove
2000).

5 I have excluded the family planning (Bratt and Janowitz 1994),
blood transfusion services (WHO 1998) and tuberculosis control
(WHO 1999) guidelines due to space. However, the main features of
these guidelines are similar to those summarized in Table 3.

6 Cost-benefit analyses express outcomes (e.g. the number of
lives saved) in terms of monetary units, therefore enabling inter-
sectoral comparisons, and hence, assessments of allocative effi-
ciency.

7 For further guidance on cost-benefit analysis see Curry and
Weiss (1993), Dinwiddy and Teal (1996) and Perkins (1994).

8 The reasons why market prices and shadow prices may not
coincide include the existence of price and quantity controls, exter-
nalities and public goods.
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