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Since 2004, the Subcommittee for Development of the National List of Essential Drugs (NLED) has

embarked upon an historical evolution of applying evidence to the revision, inclusion and exclusion of

medicines into and from the list. Then, the revision of the 2008 NLED was the first time in Thai history where

the drug selection process in Thailand formally incorporated pharmacoeconomics. At present, the lack of a

standard methodology for conducting economic evaluation is a major barrier that diminishes the potential

use of economic evidence. The development of national economic evaluation guidelines by a group of national

experts was subsequently endorsed by members in the Subcommittee as useful tools for future NLED revision.

They emphasize that these guidelines should be applied not only to those evaluations conducted by public

institutions but also by private pharmaceutical companies that often use this evidence for their marketing, or

even for future requirements of economic information from industry, as complementary evidence for inclusion

of health technology.

Keywords: National list of essential drugs, Economic evaluation, Guidelines, Pharmacoeconomics

Rationing is inevitable for any health care

system, particularly in resource-inadequate develop-

ing country settings. Practically, developing countries

apply “implicit” rationing where resources are limited.

There are usually neither clear decisions about which

care is provided nor are the bases for those decisions

clearly expressed. Market failure in healthcare can

result in harmful implicit rationing due to asymmetry of

information between patients and providers, mono-

polies and externalities. For instance, a patient’s choice

of physicians or hospitals is typically limited by the

managed care plan’s gatekeepers, so health care may

be denied to those suffering from conditions of ill-health

by not referring them to secondary or tertiary providers.

Treatment being not withheld altogether, but delayed

due to long waiting lists, at times, results in the worsen-

ing of patient conditions. In addition, most patients do

not have clinical knowledge as complete as clinicians,

health care can be diluted by not providing optimal

treatment, as in most cases it is new and expensive.

Relying on implicit rationing may make the

lives of decision-makers easier, but it is clearly not

transparent and not in the best interest of patients, tax-

payers and society as a whole(1). There have recently

been wider discussions and debates about explicit

rationing which require clarity in definition and prin-

ciples by which decisions regarding access to scarce

resources are determined. Thus, definite rules/criteria

are needed to ensure evidence-based decisions.

Although it is impossible that all people will agree on

the preset criteria to be initially applied in rationing,

only using explicit evidence in decision-making

Special Article
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encourages debate that will eventually support better

evidence being generated.

Since 2004, the Subcommittee for Develop-

ment of the National List of Essential Drugs (NLED)

has embarked upon an historical evolution of applying

evidence to the revision, inclusion and exclusion of

medicines into and from the list. The NLED is referred

to, by all three public health insurance schemes, as

medicine benefit for the whole population; therefore,

the process of revision of the NLED is extremely vital,

as it has major implications for the whole population

who are beneficiaries and the insurance funds who are

the payers.

Not only drug safety and efficacy, but also

the effectiveness and costs are taken into account.

For example, in the revision of the 2004 NLED, there

was an explicit application of cost and efficiency criteria

in terms of “ISafE score” and “Essential Medical Cost

Index” (EMCI)(2). ISafE stands for Information, Safety

and ease of use (namely patient adherence) and Effi-

cacy of each medicine, and is used as the basis for

computing the score. The composite ISafE score (rang-

ing from 0 to 1) indicates the relative merit of each drug.

Drugs with an ISafE score below the 50th percentile in

the same group are initially excluded; those more than

the 50th percentile pass the threshold of quality to be

further assessed where EMCI is applied as sequential

criteria, based on the cost of daily defined dose (DDD)

of that medicine per ISafE score. The lower the cost of

DDD per ISafE score, the higher the likelihood of it

being adopted into the NLED.

Since the 2004 NLED revision, the ISafE score

and EMCI have been established and applied to the

revision of the NLED, though we have found some

limitations. For example, these criteria cannot be used

when comparing drugs with different and/or multiple

outcomes, or comparing values of medications with

other treatment modalities e.g. surgical or radiation

procedures.  As a result, the revision of the 2008 NLED

was the first time in Thai history where the drug

selection process in Thailand formally incorporated

pharmacoeconomics.

Given resource and research capacity con-

straints in health technology assessment, six groups

of drugs were initially selected to require pharmaco-

economic evidence for consideration in the revision of

the 2008 NLED (see detailed information about the

criteria and topic selection process in Lertpitakpong et

al 2008(3)).  These included osteoporosis drugs, HMG-

CoA reductase inhibitors (statin), insulin analogues,

recombinant human erythropoietin, medications for

treatment of Alzheimer’s disease and medications for

treatment of Hepatitis B and C.

During the process, the members of the Sub-

committee and its Health Economic Working Group have

gained more experience concerning use of evidence,

and have foreseen difficulties in its future use. There

is consensus that economic evaluation is useful for

guiding policy decisions, but only when it is performed

correctly and reported accurately.  At present, the lack

of a standard methodology for conducting economic

evaluation is a major barrier that diminishes the poten-

tial use of economic evidence(4).

The development of national guidelines by a

group of national experts, which were subsequently

endorsed by the Health Economic Working Group,

published in this special supplement is, therefore,

welcomed by members in the Subcommittee. They

approved the guidelines as useful tools for future NLED

revision. They emphasize that these guidelines should

be applied not only to those evaluations conducted by

public institutions but also by private pharmaceutical

companies that often use this evidence for their

marketing, or even for future requirements of economic

information from industry, as complementary evidence

for inclusion of health technology, similar to that which

has been practiced by the Pharmaceutical Benefits

Advisory Committee in Australia(5). Furthermore, in the

draft revised drug bill in Thailand, there is a require-

ment for economic evaluation regarding new drugs that

apply for market authorization. If passed into an act, it

will further strengthen the pharmacoeconomic capacity

in the country, and also emphasis the importance of

the guidelines.

Not only do the guidelines ensure the use of

economic evidence for the efficient allocation of scarce

resources, they also increase the transparency of the

evaluations undertaken by allowing audiences to

assess accurately the appropriateness of the methods

and the quality of the evidence used. The guidelines

will improve the general quality of, and encourage

comparisons between studies because the guidelines

address all important methodological considerations.

At this stage, it is difficult to predict the future applica-

tion and contributions of economic evaluation as a

tool for decision-making in Thailand.  This crucial step

of having standard methods established, endorsed

nationally and publicized, will support the wide appli-

cation and the potential contribution of economic evalu-

ation as powerful input for policy decisions. Finally,

the guidelines are an important capacity-building tool

for all related sectors and institutions.
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† Health technologies here covers the whole range of goods and services including for example, medicines, vaccines, diagnostic,

medical devices, therapeutic and other public health interventions aiming to improve health of the population.

Making Sensible Rationing: The Use of Economic Evidence

and the Need for Methodological Standards

Viroj  Tangcharoensathien MD, PhD*,

Pirom Kamolratanakul MD, MSc**

* International Public Policy Program, Ministry of Public Health, Nonthaburi

** Faculty of Medicine, Chulalongkorn University, Bangkok

Thailand was increasingly facing budget constraints when a comprehensive package of services was

provided literally free to the whole population; therefore rationing is inevitable.  ‘Good value for money’ is

among the popular criteria in priority setting as it offers a sensible basis to compare marginal benefits with the

resources spent across interventions. The majority of cost-outcome studies in Thailand were subject to bias as

they relied on low-quality evidence. The methods applied also varied greatly.  This hampers comparisons

across studies. The first ever national guideline was developed by experts from different institutes to propose

the most practical ways of conducting health technology assessment on the basis of economic principles in the

Thai context. This paper also draws lessons from a transparent process involving key stakeholders in select-

ing technologies to be assessed given time and resources constraints. Finally, it is hoped that these tools and

methods will be applicable for Thailand to facilitate comparisons of different studies in order to better inform

policy decisions in a transparent manner.

Keywords: Rationing, Economic evaluation, Guidelines, Health technology assessment
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Although the research and development of

new health technology† has produced great benefits to

society, access to these innovations is often hampered

by intellectual property protection, lack of health per-

sonnel, inadequate and non-functioning healthcare

delivery systems, and unaffordable costs, especially

among the poor in developing countries where a large

portion of health expenditure is paid out of pocket

by the households. Fiscal constraints are common

problems facing governments and Ministries of

Health in the developing world.

As a result, not only are governments and

agencies responsible for adopting new health tech-

nologies, health insurers must also be held socially

accountable in ensuring access to essential health

services for needy populations and their insurance

members by defining health benefit packages(1-3) and

taking into account the fiscal capacities of governments

and insurance agencies. In view of resource constraints

in poor settings, health benefits should be prioritized

by the magnitude and a profile of the burden of disease

on the population as well as guided by evidence

regarding cost-effectiveness. However, the ultimate

goal of health insurers should not be comprised only

of cost containment, but also the maintenance and

improvement of the health status of the population

covered by their insurance schemes(4). Therefore,

governments and health insurance managers have

become increasingly interested in the application of

economic evaluation, as one of several tools, to consider

the costs and benefits associated with a given health

technology, either current or new ones(5-7).
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Several European countries apply an economic

evaluation method when defining health services

for public health insurance coverage; however, this

practice has only been formally adopted in the UK,

the Netherlands and Sweden. The application and

methodology also differ from one country to another(8).

A review of the use of economic evaluation of pharma-

ceuticals in 13 European countries demonstrates that

this evidence is mandatory as part of the applications

for inclusion into public reimbursement schemes.

This is particularly required in the case of innovative

products or in situations where the manufacturer is

seeking a premium price(9). Apart from this requirement,

these countries employ a range of mechanisms for en-

couraging the use of pharmaco-economic assessment

including reference-based pricing, local formulary

discussion, communications with prescribers, and the

development of clinical practice guidelines develop-

ment.

In the Asia and Pacific region, South Korea

recently introduced economic evaluation in priority

setting of healthcare services. Japan, Hong Kong and

Singapore are progressing rapidly towards a govern-

ment requirement of cost-effectiveness evidence as

part of the approval process for new pharmaceuticals(10).

Apparently, there is a capacity to generate and apply

economic evaluation in these countries to accommo-

date policy concerns regarding cost-escalation in the

health sector.

Thailand, a lower, middle income country, has

been increasingly facing budget constraints when a

comprehensive package of services was provided

literally free to the whole population through 3 major

public insurance schemes: one for public sector

employees, one for private sector employees and one

for the residual population. In view of technological

advancements and finite resources, policy makers,

hospital administrators, and professionals realized the

fact that it is impossible to cover all interventions in

the benefit package; rationing is inevitable and is better

applied sooner rather than later(4). To gain public con-

fidence and trust, the use of a well-structured and ra-

tional approaches are required. ‘Good value for money’

is among the popular criterion in priority setting as it

offers a sensible basis to compare marginal benefits

with the resources spent across interventions.

A review of economic evaluation literature

relating to Thailand reveals inadequate resources and

capacity in conducting domestic assessments(11). It was

found that the majority of cost-outcome studies were

subject to bias as they relied on low-quality evidence.

The methods applied also varied greatly. This hampers

comparisons across studies. One cannot make a good

judgment on whether the differences in incremental

cost-effectiveness ratio reflect the real differences in

costs and/or differences in outcomes or differences in

the study methods applied. This calls for standardiza-

tion of methodology when conducting economic evalu-

ation.

Though high quality economic evaluations

alone may not convince the public when recommending

or not recommending a particular intervention, given

that societal values, political and ethical dimensions

which interplay in the decision processes, one still

requires rigorous tools and methodology for economic

evaluation; otherwise, it is difficult to defend yourself

when being challenged.

Highlights in this special issue

This special issue emphasizes economic

evaluation and its application in the health sector. With

regard to the former, 11 articles aim to provide all

concerned parties with methods and critical issues,

which can be taken as guidance when there is a need to

assess the costs and outcomes of particular health

interventions. As chapters in the first-ever national

guideline, these review papers were developed by

experts from different institutes to propose the most

practical ways of conducting health technology

assessments on the basis of economic principles in

the Thai context. These concerted efforts respond to

the call for standardized tools and methodologies in

conducting health-economic evaluation in a country

where necessary information is usually limited.

To illustrate the health technology assess-

ment experience in Thailand, this paper draws lessons

from a transparent process involving key stakeholders

in selecting technologies to be assessed given time and

resources constraints. Such participatory approaches

can ensure ownership and downstream policy decisions

by users and trust-building between users and Techno-

logy Assessment Agencies.

Other papers give the audience a flavor of

how cost assessment and economic evaluation have

been applied in the country. These include, for example,

studies of the economic cost of injuries due to inter-

personal and self-directed violence, cost-effectiveness

of initiating anti-retroviral treatment using Efavirenz-

and Nevirapine-based regimens, and cost-utility of the

use of recombinant human erythropoietin in chemo-

therapy induced anemic patients. Above all, it is vital

that these assessments were not merely academic
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exercises, but fed into policy-decision processes. This

requires a national platform to establish the importance

of health technology assessment, including economic

evaluation.

Finally, it is hoped that these tools and

methods will be applicable to for Thailand and also

adapted by other developing countries to facilitate

comparisons of different studies in order to inform

better policy decisions in a transparent manner. It is

noted that not only producing and applying these tools,

but also strengthening and sustaining institutional

capacities, to generate the evidence and effective

interfaces between evidence and decisions, are equally

important.
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Health technologies, including pharmaceuti-

cals, medical devices, procedures, and health preven-

tion and promotion, at both individual and community

levels are an important part of health care systems, and

form a significant proportion of health expenditure

worldwide. Health technology assessment (HTA) is,

therefore, considered as an important tool for assisting

decision makers in appraising whether a particular health

technology is effective, appropriate and efficient(1).

There are two distinct operational cultures

within a health care system that could limit the use of

HTA information in decision making. On one hand,

decision-makers, including policy-makers at national

and hospital levels, are often working in a very tight

timeframe. They rarely wait for evidence before making

their decisions. On the other hand, academics seeking

a research result prefer to work within longer time-

frames. They like to ensure that they conduct a perfect

study. HTA will have a limited impact on policy if it

is not available at the right time for making decisions.

For example, by the time HTA data are available or

published, it is often too late to include the information

in the coverage decision because the new technology

has already become established. This is also an

Special Article
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important barrier to subsequent changes based on

HTA data, because once a technology or intervention

has become standard practice, restricting its use

becomes much more difficult.

Two ways to improve the availability of infor-

mation for decision-making are suggested here. First, it

is recommended that HTA should be planned and used

in a systematic manner rather than on an ad hoc basis.

It is possible for HTA studies to be conducted and

used routinely as a source of information, for example,

for the pharmaceuticals listed on the Pharmaceutical

Benefit Schedule in Australia(2), or they can be used

with a clear and planned timeline for evaluations as is

the practice by NICE in England and Wales(3). Second,

if HTA information is to be introduced for decision-

making at every level, having access to reliable HTA

data for competing health technology is very impor-

tant. The latter recommendation is also in line with the

development of HTA databases in many settings(4).

During the past decades, although there has

been an increasing number of HTA studies related to

the Thai setting(5), a limitation of the Thai HTA data-

base limits the accessibility of the information and,

subsequently, the use of HTA in decision-making. As a

result, searching for HTA information becomes a time-

consuming procedure. Many HTA studies have been

published in grey literature such as theses, dissertations,

conference proceedings and research reports and that

makes it more difficult for the reviewers. In Thailand,

there is an attempt to develop the Thai HTA database

in order to improve the accessibility and usefulness of

HTA information. This is a collaborative project between

the Ganesh SAP Research Unit, the Silpakorn Univer-

sity and the Health Intervention Technology Assess-

ment Program (HITAP) with support from the Health

Systems Research Institute, the Thai Health Promotion

Foundation, and the Bureau of Policy and Strategy,

Ministry of Public Health.

At present, the database is available online at

www.db.hitap.net. The database includes 1) economic

evaluation studies i.e. cost-minimization analysis,

cost-effectiveness analysis, cost-benefit analysis, and

cost-utility analysis, 2) outcome assessment studies

i.e. randomized controlled trials, and 3) quantitative

measured quality of life studies. All HTA studies

related to the Thai context, and published in either Thai

or English from 1990 onward, are eligible for inclusion

in the database. The database will be updated regu-

larly. In addition, one of the most important initiatives

of the database is that there is a quality evaluation for

each economic evaluation study which will help readers,

who have limited knowledge about the method, to un-

derstand and make appropriate use of the information

in their own settings. This may also raise awareness

among researchers, who will conduct economic evalu-

ation studies in the future, to adhere to the standard

methodological guidelines because the quality evalua-

tion was developed based on the national guidelines

published in this supplement journal.

Lastly, given a better HTA infrastructure i.e.

the methodological guidelines and the HTA database,

we hope that proper policy and strategies can be

developed to improve the allocation and use of health

technology instead of the imprecise, inconsistent and

unaccountable practices of prioritization which still

exist in the Thai health care system today.
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“In this world nothing can be said to be

certain, except death and taxes

……..and scarcity of resources”

Alan Maynard adding on the famous Benjamin

Franklin statement; our certain fate: rationing in health

care (1998)

Rationales for guideline development

There are insufficient resources to provide all

patients in all circumstances with the best possible

healthcare. The growing health needs of an aging

population and acceleration in technological develop-

ment in the area of health is producing an ever-increas-

ing demand on limited health resources. This is

particularly crucial in developing country settings

where resources are very limited. Health Technology

Assessment (HTA) is a comprehensive form of policy

research that provides information on the consequences

of the application of health technology. It is used

primarily to guide health care resource allocation deci-

sions(1,2).

In Thailand, there is increasing impetus to use

HTA information to allow more explicit and transparent

health care priority setting. However, the systematic

review of literature relating to Thailand conducted by

Teerawattananon et al(3) revealed a number of methodo-

logical flaws with prior HTA publications. The review

highlighted that serious attention needed to be given

to the quality of reporting and the use of information in

the analyses. In addition, it demonstrated a large varia-

tion in methods used which made it very difficult to

compare results between studies. These problems

could be tackled and reduced by setting up standard

guidelines for conducting HTA. Thailand, however, has

not yet set up such guidelines and this may lead to low

quality evaluations. If HTA information is useful for

making health care technology policy only when

performed correctly and reported accurately, these

findings clearly depict information barriers that would

diminish the use of HTA information when used to

assist in health decision-making processes.

The lack of a uniform methodology in con-

ducting HTA can be seen as a major weakness that

Special Article
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diminishes its ability to assist in the health decision-

making process(4-10). Methodological guidelines are,

therefore, a way to stimulate the provision of stan-

dardized, reliable and good quality information for the

target audiences(11-15). These guidelines will increase

the transparency of studies by allowing readers or users

to assess precisely what the analysts have done and

whether the method was appropriate. These guidelines

will also help to ensure standards that enable compari-

sons across health care interventions because the

difference in, for example, a cost-effectiveness ratio is

likely to reflect true differences between the interven-

tions being evaluated rather than differences in study

methodologies.

The development of these guidelines reflects

the need of the Thai setting to have its own HTA

guidelines rather than using existing international and/

or peer review journals’ guidelines. There is especially

true since the different settings have different limita-

tions on resources and capacities. Also, different

countries, governments and HTA agencies may decide

to apply different fundamental principles to decisions,

such as whether to place a greater value on efficiency

or equity dimensions, whether and how to value health

care costs etc.

It was decided in the first place that Thai HTA

guidelines will pay special attention to the methodo-

logies for conducting health economic evaluation (i.e.,

an approach used to analyze the costs and benefits of

different health care interventions) because it is a rela-

tively new discipline in Thailand and a large variation

in the method used was observed. Furthermore, the

current policy dialogues stress the need for institu-

tional capacity strengthening to provide economic

evaluation evidences to guide decisions on drug regis-

trations by the Thai Food and Drug Administration,

and the adoption of drugs into the National Essential

Drug List. Thus, ensuring good quality economic evalu-

ations and a standardization of the study framework

are the main objectives of the guidelines, while the

issues of feasibility, affordability and ethics (including

equity) will be overviewed at the end of this guideline.

The principles supporting the development of the

guideline

There were some prior requirements of these

methodological guidelines. These requirements were

driven by the desire to improve the quality and use of

HTA studies in decision making on the diffusion of

health technologies in Thailand. Firstly, the guidelines

should address all major methodological aspects that

the authors might face when conducting economic

evaluation to minimize the risk of using unjustified or

biased information. The guidelines should be clearly

stated and allow readers to validate their study design

and conduct using their recommendations. In addition,

the guidelines should be well equipped for future

adjustments that incorporate new academic findings

and consensus, and to accommodate changes in the

decision making context, whenever the guidelines are

involved in the decision-making process.

Secondly, the guidelines should support the

study to meet the need for informing the decision

process for the allocation of health care resources,

and achieve the necessary standard of economic evalu-

ation study. The guidelines should address the main

concerns of decision makers and recommend practical

approaches to arrive at those outcomes. Lastly, the

guidelines should facilitate the use of local information

with recognition of the limitations of resources and

information that are specific to the health care system

in Thailand.

Type of information                                Sources Reference

Formal guidelines Australia (Common Wealth Department 1995) 21

Canada (1997) 22

Denmark (2001) 23

Norway (2002) 24

Hungary (2002) 25

England & Wales (2004) 26

Informal guidelines Gold et al (1996) 27

Drummond et al (1997) 28

Tan-Torres et al (2003) 29

Table 1. Sources of information
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The guideline development process and sources of

information

At the end of 2006, the Health Intervention

and Technology Assessment Program (HITAP)

consulted experts from both academic and research

institutions across the country to make a concrete

plan for the development of the first methodological

guideline for conducting health economic evaluation

in Thailand. The development of this guideline began

with a review of existing guidelines (Table 1) including

those developed by governments and standard health

economic evaluation textbooks in order to determine

the similarities, differences, strengths and weaknesses

of each major component. The inclusion criteria for

selection of the guidelines to be evaluated were based

on a subjective view of the authors on the methodo-

logical basis of the guidelines themselves and also

the availability of the guidelines through library and

electronic sources.

Recently, a number of previously developed

guidelines have been produced in different formats.

Many countries, such as Australia, Canada, Denmark,

Norway, Hungary, England and Wales, have developed

economic evaluation guidelines with different details but

similar objectives. That is to provide a uniform methodo-

logy approach to improve the quality and standardiza-

tion of health economic evaluation studies. Although

many existing guidelines from other countries are avail-

able, there is still a limitation if those guidelines are

applied to developing countries such as Thailand due

to the limitations on resources and capacity when

compared to developed countries(16-20).

Previously, a number of guidelines with dif-

ferent formats were proposed by the Panel on Cost-

Effectiveness(30) and NICE guidelines(26). A “reference

case” was proposed which contains a standard set of

methodological practices that researchers are advised

to follow in the field of economic evaluation study. On

the other hand, some guidelines(28,31) present a “critical

appraisal checklist” which generally comprises relevant

questions about an economic evaluation to identify

and assess the strengths and weaknesses of individual

studies. Guidelines developed in Australia(21) and

Hungary(25) offered neither a reference case nor a

standard checklist but a range of methodological

options to be considered for applying in evaluations.

This guideline chooses to use a reference case

approach similar to that used in both the US and the

UK since it intends to provide detail on the design and

conduct for economic evaluations.

The scope and major components of Thai

HTA guideline were defined as follows. The detailed

contents of the guideline were focused on the term

“economic evaluation”, which refers to a study that

considers both the comparative costs associated with

the provision of health care interventions, and the

comparative clinical effects, measured either in clinical

units, health preferences, or monetary benefit(28).

The experts reviewed each of the key compo-

nents specified by the team, and drafted the guide-

lines. During the second half of year 2007, a series of

consultation meetings were carried out to present the

draft to various stakeholders including experts from

participating ministries i.e. the Ministry of Public Health,

the National Health Security Office, the Social Security

Office, the Thai Health Foundation, the Ministry of

Finance, academic institutions and health care providers

as well as representatives from various pharmaceutical

companies. Suggestions from stakeholders were also

included before the final publication.

The future challenges

Although the guidelines offer some practical

guidance to improve the quality of HTA studies

in Thailand, it remains to be seen whether HTA will

become a useful tool for decision making regarding

health care resources. On the one hand, the guidelines

address all major methodological issues that might arise

when conducting HTA and provide the opportunity to

recognize a lack of experience and a lack of information

along with other characteristics that are specific to Thai

health care settings. On the other hand, other problems

include a lack of understanding among potential users

and social, political and institutional barriers that might

inhibit the use of HTA information are still not overcome.

For example, decision makers may lack the confidence

to make decisions that are politically indefensible;

  1. Defining the scope of the study

  2. Selection of comparator(s)

  3. Defining the type of economic evaluation

  4. Measurement of costs

  5. Measurement of clinical effects

  6. Measurement of utility

  7. Handling time in the economic evaluation studies

  8. Handling uncertainty and sensitivity analysis

  9. Presentation of data and results

10. Health system and equity perspectives in HTA

11. Policy making and roles of HTA

The key elements include the following components:
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therefore it is essential that the public understand and

accept the use of HTA information.

In the present situation, HTA in Thailand is at

the beginning phase and has not yet been widely

applied in policy decisions. The guideline encourages

the transparent selection of methods and evidence

used in HTA studies. Although Thai HTA guideline

cannot guarantee the use of HTA information in

decision-making, using HTA evidence in policy will be

easier if high quality and locally applicable data are

readily available.
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The purpose of health care economic evalua-

tion study is to determine the values of an intervention

of interest, compared to the existing medical techno-

logy used for a medical condition. One of the most

important steps in conducting health care economic

evaluation studies is to clearly define research questions

and the scope of study. The present study aims to

describe components necessary to be defined for the

scope of economic evaluation study and the selection

of comparators. Relevant recommendations from inter-

national economic evaluation guidelines are reviewed

and compared. Lastly, recommendations on how to

define research questions and the scope of the study

and to select the comparators are made for Thai health

technology assessment (HTA) guideline.

Rationale for cost-effectiveness analysis

It is important that the rationale of study

should be clearly presented. It should contain descrip-

tion about disease and its epidemiology so that the

readers can understand its importance and the burden

of disease. If considered relevant, the description

should cover etiology, pathology, and prognosis of

disease. Authors should describe current clinical

practice in the country. Statement of current problems

is also very crucial. Authors should describe how this

research can be used in the country and the options

for treatment or controlling the problem in the country.

Before stating the research question, the study should

have a rationale for specification of problem. It should

provide the readers with reasons why the study is

needed. Will they be of interest to policy makers? It

needs to tell the readers that policy makers are inter-

ested in knowing this as part of their decision making

process.

This section provides a concise description

of the issue(s) being addressed within the report and

Special Article
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sets the scene for readers. It includes the reasons why

the analysis is being carried out, a brief description of

the disease and patient groups affected and any

funding/cost implications involved, including issues

with competitive technologies. It should lay out how a

conduct of economic evaluation studies would help

policy makers understand the situation and be able to

be well-informed with current evidence before making

a final decision.

Defining a research question framework

A research question should be well-defined

as the first step in conducting economic evaluation

studies. Researchers should define the intervention

or program, the target population, the comparator(s)

being compared, and viewpoint(s) undertaken in the

analysis. These components were described as the

first question in Drummond’s checklist for assessing

economic evaluation(1). All economic evaluation studies

need to have a well-defined question posed in an

answerable form.

Clear description of intervention or program and

target population

A program or intervention of interest must be

well described. It should be detailed enough that the

reader is able to understand the characteristics of the

intervention including “what to do”, “how often?”, and

“for how long?”. In addition, it should be clearly stated

to whom the program is used for. Therefore, describing

the target population is not less important than other

components in defining research questions. Target

populations may be defined using baseline epidemio-

logic characteristics describing the type of patient (e.g.

age, gender, socio-economic status), with a specific

disease, of a certain severity, with or without other co-

morbidities or risk factors, their geographic distribution,

usual compliance rates, typical patterns of treatment,

and so on(2). Having known the characteristics of popu-

lation enables readers to identify a particular target

population and apply the results of the study appro-

priately. One example is when an intervention is

intended to be used for type 2 diabetic patients who

are uncontrolled by an oral hypoglycemic agent and

have experienced hypoglycemic episodes while using

insulin therapy. This example is used to show the level

of specification required for defining population as it

would help the users to apply the results to the right

population. As an intervention or program may be cost-

effective for some subgroups of patients, it is impor-

tant to clearly identify the populations under the study

a priority and, when appropriate, to undertake separate

analyses for different groups.

Based on 28 pharmacoeconomic guidelines

from 23 countries systematically reviewed by Tarn et

al(3), none of the existing guidelines mentioned the

importance of a detailed description of intervention.

This may be due to the fact that this requirement is so

crucial that all researchers should be aware of this

already. On the other hand, a clear specification of target

population was required in most guidelines (23/28,

82%)(3). Nine guidelines had specific recommendations

for target population; four guidelines stated that

population must be clearly specified; two guidelines

recommended a need for description of age, sex distri-

bution and co-morbidities of population; one guide-

line requested a justification of trial population and

target population; one guideline specified that popula-

tion should be determined by a precise indication of

the medical technology; another guideline specified

that all aspects of a therapy intervention should be

described. The remaining guidelines (5/28,18%) did not

mention target population.

Selection of comparators

Determining a comparator, to which an inter-

vention is compared, is a very crucial and challenging

step in conducting an economic evaluation study. It is

so important that Drummond’s checklist for assessing

economic evaluation has included a question specifi-

cally inquiring about the comparator(1). The question

was whether a comprehensive description of the

competing alternatives was given. A full description of

the comparator is necessary because it enhances the

readers’ capability in determining applicability of the

program, evaluating whether any costs or outcomes

have been omitted, and replicating the program as

described(4).

In economic evaluation, an intervention

should be compared to the comparator (s) which is

most likely to be replaced by the intervention in real

practice(5). Such comparator (s) could be current prac-

tice, most effective clinical practice, or minimum clini-

cal practice. Typically, current practice or the most

prevalent medical treatment is recommended as the

comparator because it is consistent with the idea of

comparing the intervention with the one to be replaced.

Current practice can mean only the most used practice

or a combination of all practices, taking into account

their share in overall treatment practice. Another

potential comparator is the most effective clinical

practice. The “current practice” comparator may not
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always reflect the appropriate care that is recommended

according to evidence-based medicine. The “most

effective clinical practice” comparator is therefore

considered to be a feasible and relevant option. This

comparator can be determined based on recommenda-

tions from evidenced-based clinical practice guidelines

or current evidence demonstrating its efficacy and

safety. The other option is the “minimum clinical

practice” which means a practice which has the lowest

cost and is more effective than a placebo. In some

circumstances, “no treatment” can be an acceptable

comparator if it is the only relevant alternative avail-

able to patients. This “no treatment” means any treat-

ment without direct medical treatment. It could be

symptomatic treatment as well as other types of care. It

must be noted that the costs of this “no treatment”

must also be calculated. Most guidelines (15/28, 53.6%)

stated that the comparator should be the most widely

used alternative. Eleven guidelines recommended

standard therapy or the most effective option as a com-

parator. A total of five guidelines (Germany, Poland,

Russia, NICE(6) (National Institute of Clinical Excellency)

UK and PBAC Australia(7)) suggested that the com-

parator could be either the commonly used alternative

or the most effective alternative. Only four guidelines

specified that the comparator should be either “less

expensive” or “the least expensive” alternatives.

Several guidelines vaguely described the

characteristics of comparators. For example, the com-

parator should be the closest existing comparator or

the most efficient option. American Managed Care

Pharmacy (AMCP)(8) has specified that the comparator

should be a relevant one but provided little information

on the extent of relevance. Three guidelines (Finland,

Scotland and Hungary) required the comparator to

be the “to be replaced” one. The BMJ guideline(9)

recommended that the most cost-effective option

should be the comparator. Some guidelines (Norway,

Poland, Russia, Spain, Switzerland, Belgium submission

and Gold for the US(10)) indicated that a do-nothing

alternative could be a viable comparator.

The most important component for the selec-

tion of comparators is a justification of the comparator.

A full description of rationale for selection of the

comparator(s) is crucial for the readers to understand

the context of the question and be able to evaluate the

appropriateness of the choice of comparator.

Perspective

The perspective of the study should be clearly

identified. The most commonly used perspective or

viewpoint should be the most comprehensive societal

perspective. This perspective incorporates both direct

and indirect costs. The societal perspective is the

broadest viewpoint since it encompasses all costs and

benefits regardless of who incurs the costs or gains

the benefits.

Other relevant perspectives include the health

care system, major third party payers such as Ministry

of Public Health, health care purchasers, hospital and

patient perspective. It should be noted that these

perspectives are used when the target audience differs.

For example, the government might be interested in all

costs and benefits incurred only in the governmental

sector. For hospital perspective, the hospital directors

will be interested in costs and benefits incurred only

in patients seeking care at their hospitals. Regardless

of the perspective undertaken, it should obviously

be consistent regarding both cost and outcome

components.

It is recommended that if the societal perspec-

tive is undertaken, the data should be transparently

disaggregated. This effort should be made to make it

possible for the readers to determine the direct medical

costs attributed to certain sectors. For example, a sepa-

rate analysis from the government perspective can be

presented apart from the primary societal perspective.

A clearly defined perspective helps researchers deter-

mine the types of costs that should be included in the

analysis. The perspectives taken in the study should

be specified to suit decision makers or users of the

research findings.

Based on a review of pharmacoeconomic

guidelines, the majority of guidelines (9 guidelines)

recommended using only societal perspective while

most of the remaining guidelines suggested that more

than one perspective should be used(3). For the group

of guidelines that recommended the use of only

societal perspective, six guidelines (Finland, Germany,

the Netherlands, Sweden, and Gold et al guideline(10)

for the US, BMJ guideline(9)) merely stated that societal

perspective should be chosen. The other three guide-

lines (Canada, Poland, and Portugal) provided more

specifications in addition to using a societal perspec-

tive, where the results should be transparently broken

down into other relevant viewpoints.

Eight guidelines suggested using either the

health care system or health care payer perspective in

combination with the societal perspective. Three

guidelines (Baltic, Ireland and Australia) specified

“health care system”, while the other four guidelines

(Belgium, Italy, Norway and NICE(6) for the UK) used
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various terms. All, however, represented the same

meaning of “national health care payer”. The remaining

guideline (American Managed Care Pharmacy: AMCP(8)

for the US) specified “payer” perspective because the

guideline was developed as a guideline for private

insurance systems. It is important to note that two

guidelines (NICE(6) from the UK and AMCP(8) from the

US) ranked the importance of perspectives taken. Both

guidelines specified the “health care payer perspective”

as a reference case and “societal perspective” as a

secondary one.

A few guidelines (Russia, Scotland and

Switzerland) recommended the use of various perspec-

tives including societal, health care system, patient

and employer. The remaining three guidelines (France,

Hungary and Spain) suggested that the perspective

taken depended on research question, aims of the study,

and the audience to whom the analysis is addressed.

Recommendations for Thai HTA guideline

Based on a review of international pharma-

coeconomic guidelines, the recommendations for the

scope of the study varied because of several potential

reasons. First, some guidelines are developed to guide

submissions of pharmacoeconomic studies for a

national institute, while others are developed for

private insurance companies. Second, the guidelines

were developed with different time lines ranging

from 1995 to 2004. Advances in the field of health care

economic evaluation were made during this period.

This may explain some of the disagreements in the

recommendations.

Several recommendations can be made for

Thai HTA guideline. Below is the summary of the

recommendations:

1. It is recommended that the target population

and the intervention or program of interest should be

clearly described. The description should be detailed

enough that the readers fully understand how the

intervention or program is used and are capable of

imitating the same intervention or program.

2. The recommended primary perspective is

societal perspective because it takes into account

all relevant consequences at a broader scope which

provides insight information for the decision makers

when the overall effects, outside the health system

context, are taken into consideration. If other perspec-

tives are undertaken, justification is needed.

3. The comparator should be the one to be

replaced. The characteristics of the alternative should

be that of the most commonly used therapy or current

practice. Selection of the comparator depends on the

research question. If the aim of the study is to replace

the most commonly used intervention with the

intervention of interest, the comparator should be the

most widely used one. On the other hand, if the aim of

the study is to replace the standard therapy, the com-

parator should be the most effective alternative. In some

circumstances where do-nothing is the current

practice or standard of care, no treatment can be a

viable alternative.
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Economic evaluation is defined as a compara-

tive analysis of alternatives in terms of both their costs

and outcomes. Drummond et al. divided the economic

evaluation into six categories1. First, if only outcomes

of the service or program are examined, the evaluation

is called an “outcome description”. Similarly, if only

costs of the service or program are estimated, it is called

a “cost description” In Thailand, the cost description

method was the form of primary economic evaluation

in the last decade because it is simple and believed to

be a foundation for further economic analysis. Both

costs and outcomes can also be described in a study

and is called a “cost-outcome description”. These

categories of economic evaluation have no comparison

of any alternative.

When two or more alternatives are compared,

three categories of economic evaluation are identified.

First, if only outcomes are examined and compared

between alternatives, the evaluation is called either

an “efficacy study” or an “effectiveness study”. On

the other hand, when costs are compared between

alternatives, the evaluation is called a “cost analysis”.

The last category is called a “full economic evaluation”

since it not only compares two or more alternatives,

but also examines both costs and outcomes. Therefore,

the full economic evaluation provides efficiency

information and is appropriate for policy making. The

objective of this review is to define the types of full

economic evaluation. Their brief theoretical backgrounds

are discussed. International economic evaluation guide-

lines are then reviewed. The adoption of types of eco-

nomic evaluation is compared across the guidelines.

Finally, the recommendations for Thai health techno-

logy assessment (HTA) guideline are made.

Types of full economic evaluation and their definitions

The full economic evaluation has two major

components-costs and outcomes of compared

alternatives. The cost component is always measured

in monetary unit, while the outcome component can be

measured in various ways. Based on different outcome

measurements, the full economic evaluation is divided

into four types of analysis. They are Cost-Benefit

Analysis (CBA), Cost-Minimization Analysis (CMA),

Cost-Effectiveness Analysis (CEA), and Cost-Utility

Analysis (CUA).

Special Article
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CBA measures both costs and outcomes of

compared alternatives in monetary units. This means

that no matter how outcomes are originally measured,

they need to be converted to monetary units for com-

parison. Theoretically, CBA provides absolute benefit

of alternatives. It estimates the value of output, com-

pared to the value of the resource input. It, therefore,

can be used in a comparative analysis of alternatives

which have different objectives. For instance, CBA is

applicable if one compares a new statin drug with a bird

flu vaccine. However, very few cost-benefit studies are

found in health care because it is counterintuitive to

express health outcomes in monetary units.

When the common outcomes of compared

alternatives are equivalent or assumed to be equivalent,

CMA is the analysis of choice. It identifies the lowest

cost alternative. For instance, suppose that a new

proton-pump inhibitor is proved to be clinically equiva-

lent to an existing proton-pump inhibitor. CMA deter-

mines which one has the cheapest costs. Recently,

Drummond et al. did not view CMA as a form of

full economic evaluation(1). Since the estimations of

costs and outcomes are uncertain, it is difficult to have

equivalent outcomes unless the alternatives are

almost identical. Briggs and O’Brien pronounced the

death of CMA, since circumstances under which CMA

is an appropriate economic method of analysis are rare.

It is unlikely that a study is specifically designed to

show the equivalence of treatments in terms of costs

or effects. Therefore, CMA on the basis of an observed

lack of significance in either the effect or cost differences

between alternatives should not be used(2).

Generally, very few compared alternatives in

health care are clinically equivalent, if they are, or it is

difficult to prove. CEA allows the comparative analysis

of alternatives with differential degree of success of

common outcomes. For instance, two antihypertensive

drugs are compared and they have differential degrees

of decreasing blood pressure. Basically, CEA by defi-

nition requires a single, common natural outcome e.g.

cure rate, mmHg, etc. However, it is possible to use

CEA to compare any alternatives which do not have

legitimate common natural outcomes but share some

kinds of common effect e.g. life-years saved, case

treated, etc.

Lastly, the outcomes can be measured in

utility terms. This type of economic evaluation is CUA.

The utility reflects one’s preference of the outcomes.

Quality of life is an example of adjustment used in CUA.

Therefore, CUA provides more complete information

because both the quantity and quality of the outcomes

are accounted for. Basically, CUA can be viewed as the

extended analysis of CEA after or while the outcomes

in CEA are being quantified; these outcomes are then

adjusted by quality for CUA. For instance, each life-

year gained from using a cancer treatment is adjusted

by the utility value of health states. Therefore, the

outcome is reported as quality-adjusted life-years

(QALYs), which is one of the generic outcome measures

for CUA.

Each type of economic evaluation has its own

characteristics, with different outcome measurements.

These measurements have different theoretical supports,

which are discussed in the next section. However,

CMA is not included in the discussion because it is

not considered as a full economic evaluation(1).

Economic evaluation in theory

The theory of economic evaluation has been

debated(3). Traditionally, economic evaluation is based

on welfare economics. The welfarist approach focuses

on how individuals value the outcomes because they

are assumed to know most of their own welfare. While

some economists prefer to be strict when dealing with

traditional welfare economics, some adopt a more

pragmatic decision maker’s approach. The decision

maker adherents view economic evaluation as maximiz-

ing health effects from a given budget. They believe

that the health effect should be measured in natural

units or health state preference scores. Sometimes their

view of willingness-to-pay is biased, however.

Welfare economic approach

In welfare economics, which support the CBA

concept, efficiency is referred to as Pareto efficiency.

Pareto efficiency is defined as an allocation of

resources, with no alternative allocation, that can make

at least one person better off without making anyone

else worse off. As long as another alternative allocation

exists, and it makes at least one person better off

without making anyone else worse off, the allocation is

inefficient. A simple decision rule for CBA is that if an

alternative has positive benefits, it is possible to make

at least one person better off without making anyone

else worse off. For instance, a new anticancer treatment

is considered for use among three patients. They are

asked about their willingness-to-pay (WTP) for the

treatment. The first person is willing to pay A baht for

the treatment while the second person would like to

pay B baht. The third person has a different perspec-

tive on the treatment. He has negative willingness-to-

pay for the same treatment in the amount of -C baht.
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Assuming there is no opportunity cost for the treatment,

the summation of the willing-ness-to-pay is calculated

to reflect the net benefits. If the treatment is chosen

without any other arrangements, the resource alloca-

tion to the treatment is not Pareto efficient because

the third person is worse off from the allocation. How-

ever, if the amount of net benefit (A+B-C) is more than

zero or positive, it can be adjusted to reach the Pareto

efficiency. For instance, some benefits of the first and

second persons can be transferred to the third person

and the arrangement leaves no one worse off. To be

more specific, CBA adopts a decision rule based on the

Kaldor-Hicks criterion, which states that an alternative

should be chosen if and only if those who will gain

could fully compensate those who will lose and still be

better off. This criterion supports the potential Pareto

efficiency rule (net benefits criterion) suggesting that

only alternatives that have positive net benefits should

be adopted. Then, only when compensation occurs,

the actual Pareto efficiency rule is warranted.

Similarly, the objective of CEA involves Pareto

efficiency(4). For instance, a given budget is used to

improve either survival probabilities (SP) or mobility

status (MS) for a group of individuals. Theoretically,

CEA aims to ensure that the improvement of MS is

maximized for a fixed improvement in SP. This means

there is an attempt to allocate resources in a way that

implies technical efficiency because an increase in total

benefits from the same amount of resources is found.

However, the application of CEA is usually used to

make a comparison between an existing alternative

and a new alternative which have neither costs nor

outcomes constant. The evaluation then considers

both incremental benefits and incremental costs. It is

noteworthy that when a new alternative costs more

than an existing alternative, the decision maker’s rule

of CEA assumes that the additional resources for the

new alternative will be from other alternatives which

have a rate of return to the resources at a margin lower

than the existing alternative has. In other words, the

existing alternative reflects an opportunity cost for the

overall resource for the new alternative. Therefore, if

the new alternative is evaluated, the benefits from the

new alternative should be compared with the benefits

from giving up the existing alternative and other alter-

natives. However, Birch and Gafni conclude that the

current applications of CEA often do not comply with

welfare economics theory and therefore are not useful

for maximizing the total aggregate health benefits at a

given budget(4). If we consider an existing alternative

and a new alternative, which have neither costs nor

outcomes constant, trading the existing alternative for

the new alternative does not obviously show an

increase in technical efficiency. Only after value

judgments of the benefits and loss are conducted, CEA

can show whether the existing alternative or new

alternative is preferable.

Garber and Phelps’ paper is another recent

work that embeds CEA in welfare economics(5). One of

their suggestions is that individual optimality exists

when the wage rate is equal to the willingness to

pay for an additional unit of time. Brouwer and

Koopmanschap clarify this statement as a gap between

real-life valuation of effects in society decision making

and how the welfare economics has been suggested

in CEA(2). Since it ties productive possibilities with

additional life-years, the WTP for persons who are

less productive is low. If these persons are people who

really need help, such as the handicapped, embedding

CEA in welfare economics seems to be unethical from a

societal perspective. In other words, societal utility is

not explicit in this perspective. Therefore, the value

judgment in CEA based on welfare economics becomes

an equity concern for health care decision makers

when allocating the resources. When the issue of

equity plays a role in the decision model, various rules

are violated, e.g. classical utilitarianism indicating

social welfare equal to the sum of individual utilities,

potential Pareto-criterion, etc.

Extra-welfare approach

CEA can identify only technical efficiency

because it cannot compare the benefits across alter-

natives with different objectives. To identify allocative

efficiency, utility-based measures of outcomes are

required. CUA can offer both technical efficiency and

allocative efficiency because it has utility-based

measures of outcomes. In other words, CUA, in theory,

complies with welfare economics and provides efficiency

in production and product mix, reflecting technical effi-

ciency and allocative efficiency, respectively. However,

several economists consider the use of QALYs as utility

measurements as not being appropriate because the

individuals determine their own preferences and the

underlying amount of absolute utility does not exist

for comparing or aggregating QALYs across the

individuals(3). For instance, Bleichrodt indicates that

the possibility of utility aggregation among indivi-

duals is questionable(6). Based on Von Neumann and

Morgenstern’s theory of expected utility, utility itself

can be exchanged and compared. The welfarists

view QALYs as utility measures. They are tempted to
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extrapolate the possibility of interpersonal comparison

of utility to QALYs. However, a monetary notion of

utility is needed to facilitate exchanges and comparisons

and QALYs do not have this notion. Therefore, QALYs

and CUA may not embed well in welfare economic

theory.

Extra-welfare economics was proposed to

explain both CEA and CUA in theory(3). Extra-welfarism

does not simply include individual utilities in the

analysis. It replaces utility with health as the primary

outcome for economic evaluation. The objective of

extra-welfarism is therefore to maximize health from a

given budget, which is consistent with the general

objective of health care budget as same as the decision

maker approach. Also, health outcomes (or QALYs)

are viewed more as capabilities and less as utilities,

from having good health. Scientists assign an equal

value to the capabilities and then a comparison of

values given by different persons at different health

states can be made. The health outcomes or health as

capabilities are then maximized, which is an ultimate

goal of health care or health care budgets. When the

focus is on health instead of utility, the question con-

cerning equity among those people who need special

health, e.g. the handicapped, is solved. Even though

they are not productive, they are still alive, and entitled

to minimize their health problems. The extra-welfarist

also counts on non-health implications related to health,

e.g. age. It therefore corrected the equity consideration

in the non-health aspect as well. In doing so, it indirectly

maximizes their utilities. In conclusion, the extra-

welfarism approach tends to inform the decision

makers. It is, however, not likely a prescription for

making decisions, e.g. providing rank of alternatives. It

not only implicitly notifies the maximization of a social

welfare function, which is similar to traditional welfare

economics, but also allows possible violations of

the Pareto-criterion, e.g. the issue of individual utility

comparison.

Comparisons of the international economic evaluation

guidelines

Among economic evaluation in health care,

several countries focus greatly on the evaluation of

pharmaceuticals. Many countries have developed

national economic evaluation guidelines which are

worth exploring before Thai HTA guideline is recom-

mended.

A total of 28 pharmacoeconomic guidelines

across 22 countries were reviewed by Tarn and Smith(7).

A comparison of the key features, such as main policy

objectives, preferred analytical techniques, target

population, subgroup analysis, time horizon, modeling,

sensitivity analysis, and discounting outcomes, etc.,

of the guidelines is provided. The preferred analytical

techniques in the reviewed guidelines are composed

of all types of economic evaluation, including CMA,

CBA, CEA, and CUA. Among the 22 countries, a total

of 12, 19, 20, and 11 countries included CMA, CEA,

CUA, and CBA, respectively, in their guidelines. CEA

and CUA are the most frequently used in the economic

evaluation of pharmaceuticals. One reason could be

that most pharmaceutical outcomes, similar to other

health outcomes, are ready to be used in CEA and CUA.

Another reason, as previously provided, is that CBA

requires the analysts to monetize the outcomes, which

is counterintuitive from a health care perspective.

From the review, all guidelines can be divided

into four major groups: 1) guidelines that allow all four

types of analysis with justifications, such as the

guidelines of Australia, Belgium, Finland, France,

Germany, Ireland, Norway, Portugal, Russia, Scotland,

and Switzerland. 2) guidelines that recommend CEA

and CUA, from countries such as Italy, Netherlands,

Poland, Spain, Sweden, and England & Wales. 3) guide-

line that recommends CBA and CUA, such as the

guideline from Canada. 4) guidelines that recommend

only CUA, such as New Zealand. Even though some

countries use the same types of analysis, the reasons

or logics used in their guidelines may not be exactly

the same. However, it would be laborious if every

guideline were discussed here. Only the guidelines of

Australia, England & Wales, Canada, and New Zealand

as examples of groups 1 to 4, respectively, are included

here.

The Commonwealth Department of Health

and Ageing of Australia published guidelines for the

pharmaceutical industry on the preparation of sub-

missions to the pharmaceutical benefits advisory

committee in 2002(8). Since all four types of economic

evaluation are allowed in the guideline, it does not

provide specific discussions for selection. Only defini-

tions and examples of CMA, CEA, CUA, and CBA are

included in the Australian guideline. However, CBA is

specifically not encouraged and it is claimed that it is

not likely to be helpful for advisory committees in their

deliberations.

The National Institute for Health and Clinical

Excellence (NICE) recommended CEA and CUA since

clinical effectiveness is usually measured in health

care(9). The selection between CEA and CUA depends

on the nature of the clinical problem addressed. CUA
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can provide a comparison of relative value of health

gain from alternatives in different diseases. Even

though NICE recognizes an increase in applications of

contingent valuation methods in health economic

evaluation, CBA is not suggested in the guideline.

CMA is also not recommended unless equal effective-

ness is demonstrated.

In 1997, the Canadian Coordinating Office for

Health Technology Assessment (CCOHTA) launched

a guideline for the economic evaluation of pharma-

ceuticals(10). The Canadian guideline is unique because

CBA and CUA, instead of CEA and CUA, are preferred.

A reason provided in the guideline is that CBA is based

on the theoretical foundations of welfare economics

and the normative principle of a potential Pareto

improvement and therefore it has the soundest theo-

retical background. Also, it is the only technique that

allows for comparisons across health and other sectors.

Additionally, a reason for excluding CEA can be that

CUA is generally viewed as a special case of CEA, in

which the measure of effectiveness is QALY.

The Pharmaceutical Management Agency

(PHARMAC) of New Zealand defines economic

evaluation as “Cost Benefit Analysis”, which is com-

posed of CMA, CEA, CUA, and CBA(11). The guideline

agrees with the advantage of CUA that can be used in

a comparison of different areas of health care, while

CEA can compare only one area of health care. Two

major drawbacks of CBA are addressed. First, there are

significant difficulties in placing a dollar value on health

outcomes. No robust technique exists. Further research

of developing techniques is required before CBA can

be considered more seriously. Second, people implicitly

assign different values to different types of health

outcomes. For instance, people are willing to pay

more for life-saving drugs than other kinds of drugs.

It is considered easier in CUA. Finally, PHARMAC

provides reasons for choosing CUA in the guideline.

One reason is that CUA is achievable and practical, yet

still enables comparisons across different health care

areas. It helps PHARMAC prioritize competing alter-

natives and opportunities, without the problems of

value judgment of health outcomes. Also, PHARMAC

claims that the CUA approach can be used to consider

past funding decisions as well as future funding

decisions. For instance, it can provide an analytical

foundation for decisions to limit access to drugs where

the evidence suggests that these drugs are only

cost-effective for patients with specific conditions or

severity. In doing so, it can free up funds for more

worthwhile alternatives currently waiting funding.

Another major advantage mentioned in the guideline

is when CUA is done properly; it clarifies the assump-

tions and methods used in coming to a decision. For

instance, when calculating a cost per QALY, several

things are examined e.g. what costs are included and

why? What benefits are included and why? Is a QALY

for one person equal to one for another? What time

frame is relevant?

In conclusion, each country’s guideline has

its own preferred types of economic evaluation. Reasons

used in the selection vary across the countries. The

decision is based on an analytical framework of each

type of analyses and also on the perspective of readi-

ness of data information availability in the countries.

Recommendations for Thai HTA Guideline

In the recommendations for Thai economic

evaluation guideline, not only do the theoretical

foundations of each economic evaluation type need to

be considered but also their feasibilities. The availability

of data, skilled scientists, and funds are the main factors

for any valid analysis. Unfortunately, the available

guidelines are of countries with different economic

backgrounds from Thailand. Theoretical foundations

can be shared with the guidelines from those countries,

but feasibilities and other considerations must be taken

into account.

Based on Drummond et al.’s recent book, only

CEA, CUA, and CBA are methods of full economic

evaluation(1). Most health technologies or drugs do

not have equal effectiveness. In the health technology

or drug market, new products usually have incremental

benefits from existing products. Assuming that an

economic analysis is only required when added-value

is claimed for the new drug products, CMA is irrelevant

in this context. It is also usually not easy to demonstrate

that two or more alternatives have equivalent outcomes.

Therefore, CMA can be excluded.

CBA may have strong support from the

welfare economic theory. However, it requires a robust

method to assign values to health outcomes. Extra

efforts from scientists are needed. Therefore, CBA is

not suggested for Thai HTA guideline. The reason given

by NICE of England & Wales and PHARMAC of New

Zealand can be borrowed to explain the exclusion of

CBA in Thai guideline.

CEA and CUA are recommended to be methods

of choice for Thai guideline for two major reasons. First,

CEA and CUA are generally used alternatives to CBA

since CBA has certain limitations of value judgment

and analysts may be unwilling or unable to monetize
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health outcomes. It is counterintuitive to place a

monetary value on any life saved. On the other hand,

clinical effectiveness measured in health care can be

directly used in both CEA and CUA. It is intuitive for

health care decision makers to present outcomes as

clinical effectiveness or quality-adjusted clinical effec-

tiveness. Another reason is that even though CEA

and CUA may not embed well in the traditional welfare

economic theory, they are supported by extra-welfarism,

which is consistent with the general objective of health

care budget. CEA can measure technical efficiency,

while CUA can measure both technical efficiency and

allocative efficiency in the welfare economic approach.

The extra-welfarism allows CUA to correct equity

problems.

The selection between CEA and CUA depends

on the nature of the clinical problems. Both CEA and

CUA have advantages and disadvantages. For the

advantages of CEA, it can deal with intermediate

outcomes, which are usually measured as health out-

comes. Also, it basically requires less resource because

its outcomes measure only clinical effectiveness,

excluding qualitative adjustment. Additionally, the

results of CEA are easily interpreted. However, there

are at least three major drawbacks of CEA. First, because

the measure of primary effectiveness may differ from

alternative to alternative, CEA cannot be used to make

comparisons across a broad set of alternatives. Second,

health care decision makers with a limited budget must

not only determine if a new alternative is cost-effective

but must also determine which alternative to use to

reduce or free up budgets for a new alternative. CEA

cannot measure the opportunity costs of funding the

new alternative. In other words, CEA cannot measure

the allocative efficiency. Third, in any alternative there

is usually more than one outcome of interest. In reality,

typically there are a large number of relevant outcomes

resulting from health care alternatives. Some outcomes

are more important than others. A valid justification is

needed.

Drummond et al suggests a number of situa-

tions where CUA should be used1. Certainly, when

health-related quality of life is an important outcome,

CUA should be conducted. For instance, cancer

treatments usually have an impact on patients’ daily

life and obviously affect their quality of life. CUA should

be applied when alternatives affect both morbidity and

mortality and a common unit of outcome is required for

a combination of both effects. This also leads us to

when alternatives compared have a broad range of

different types of outcomes and a common unit of

outcome is required for comparison, CUA can help in

this regard. Similarly, any alternative needs to be

compared with an existing alternative that has already

been evaluated with CUA, and then CUA should be

the method of choice. CUA can deal with a limited

budget situation when decision makers need to

determine which alternative use to reduce, eliminate, or

free up funds for a new alternative. Basically, CUA

can measure not only technical efficiency but also

allocative efficiency. However, CUA has limitations. It

requires extra resources to determine quality-adjusted

outcomes. The measurement of QALYs is still contro-

versial and requires further research. Perfect measure-

ment does not exist. Some health care decision makers

are still skeptical about the issue of QALYs.

After considering all the advantages and dis-

advantages of CEA and CUA, CUA is recommended

for Thai HTA guideline to be the method of choice when

data and resources are available, or when possible,

since it provides a more complete picture than the other

alternatives. Technically, when CUA is completed, CEA

can be examined from the same set of data. However,

CEA is more appropriate in case only intermediate

outcomes of the compared alternatives are available.

The economic evaluation of health care in

Thailand is still in its infancy. In fact, no matter which

types of analysis are recommended, there are still some

difficulties. The difficulties can be divided into two

major categories, which are general difficulties and CEA

or CUA technical difficulties. For general difficulties,

Thailand lacks information, resources, and experts in

this area of research. These difficulties are, in fact,

embedded in economics since economics assumes

limited resources. To overcome these difficulties, effi-

cient resource allocation is needed. Also, government

authorities need to understand and strategically handle

the difficulties. For instance, human capacity building

seems to be the very first step that should be taken to

strengthen the economic evaluation in health care. In

this regard, the government authorities need to not

only think about training more researchers, but also

needs to create demand for the researchers in this area,

especially in early phase of capacity building.

For technical difficulties, that are specific to

CEA and CUA in Thailand, most health outcomes and

health-related quality measurements are from studies

in other countries. Translating, converting or applying

these analyses to the health care system in Thailand

requires extra effort. However, good management, such

as working diligently, team work, and strong support

will eventually solve the problems. The development
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of guidelines of economic evaluation and networking

with international communities will also help.
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Cost refers to the value of resources used to

produce something(1). It is the core of economics. In

terms of health economics or pharmacoeconomics,

measuring costs or costing involves identifying,

measuring and valuing all resource changes that occur

as a certain health care intervention is carried out(2).

Furthermore, cost measuring is employed to estimate

economic burden due to illness. It is applied in

economics evaluation and outcome research. For health

care planning, recent trends and future disease costs

are information used for setting priorities and cost

containment measures(3,4). There are several hurdles in

conducting the economic analyses including costing(5).

Problems in costing may be categorized as controversial

issues in concepts (e.g. including productivity cost)(6),

methods (e.g. human capital approach versus friction

cost method)(7), and reference values (e.g. discount

rate)(8). Hence, it is pivotal to standardize costing

methods for further studies. Then the studies can be

comparable and used as inputs into national health

policy decision making. This article is presented into

3 parts: theoretical issues, international guidelines

comparison, and recommendations for Thai health

technology assessment (HTA) guidelines. Each

section is presented based on three general costing

steps: identification, measuring and valuation(2,9).

1. Theory

1.1 Identification of resource use

Identification of resources covers two topics:

types of resource use that are relevant for the disease

and the intervention studied, and level of detail that

has to be measured and valued(10). However, for the

theory, some other related issues are added.

Economic versus accounting costs

Economics is based on three fundamental

concepts(11): scarcity – resources are insufficient to

support all demands; choices – because of resource

scarcity we need to choose between alternative ways

of using them; opportunity cost – by choosing to

use available resources in one way, we forgo other

opportunities to use these same resources. So cost or

economic cost or opportunity cost of engaging in an

activity or producing a product refers to the sum of all

Special Article
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other benefits that can be generated by the same

amount of resources taken away for this activity(12). On

the other hand, accountants measure costs by the

historical outlay of funds. So, accounting cost is the

acquisition price of a product.

Perspective

Perspective is an important issue of a health

economic study. Perspective determines the types of

costs that should be taken into account. The analysis

can be conducted from various viewpoints or

perspectives. Defining the objectives of the study allows

researchers to select the perspective that is the most

appropriate. Perspectives can be classified as patient

(first party), provider (second party), purchaser or payer

(third party), employer or other sponsor (fourth party),

government, and societal perspective(13).

Time horizon

Time horizon is used to define the period of

time needed to observe resource use. Ideally, the time

horizon should be chosen in such a way that all cost

consequences of the intervention under study can be

taken into account in the analysis(2).

Types of costs

Drummond et al(14) proposed 3 groups of

resources used in health care: health care resource use

(e.g. hospital resources and community care resources),

patient and family resource use (e.g. transportation,

sick absence and care givers), and resource use in other

sectors (e.g. social welfare).

Cost classification is divided into three

category costing types: direct medical, direct non-

medical and indirect costs(15). Direct medical costs

refer to those resources whose consumption is wholly

attributable to the use of the health care intervention

in question(12). These include costs of diagnosis,

treatment, follow-up, rehabilitation, and terminal care,

and are both institutional and non institutional. Direct

non-medical costs are out-of-pocket expenses for

goods and services outside the medical care sector(16).

These include costs of transportation, meals, accom-

modation, facilities, services, and informal care.

Indirect cost refers to lost productivity (paid or un-

paid) resulting from morbidity or mortality(12) i.e. cost

of productivity loss due to sick leave, permanent

disability or premature death.

Cost of informal care

Informal care is care provided by family

members, friends, acquaintances or neighbors of

patients without financial compensation(2,17). Providing

informal care entails giving up work and leisure time,

investing energy and making fewer social contacts.

In terms of societal perspective, the loss of time for

informal care giving should be assessed in the form of

opportunity cost. Regarding categorization, informal

care is sometimes considered as indirect cost(15).

Informal care is classified as household activities of

daily living (HDL), health care activities (HCA), activi-

ties of daily living (ADL), and instrumental activities of

daily living (IADL)(18). HDL includes preparing food

and drinks, shopping, doing chores and taking care of

children. HCA includes preparing medication, doing

rehabilitation, contacting health care providers and

organizing home facilities for the patient. ADL includes

assistance such as toilet activities, moving around the

house, eating and drinking. IADL includes manage-

ment matters, e.g. banking, shopping or traveling.

Indirect cost

As labor is a scarce resource in economic

concepts, absence of an individual from work can be

quantified in terms of the value of the lost productivity.

Productivity cost is a synonym of indirect cost. Another

concept is time cost. This concept includes value of

both work time and leisure time. Therefore, productivity

cost is defined as “the cost associated with lost or

impaired ability to work or to engage in leisure activities

due to morbidity and lost economic productivity due

to death(9)”. Work time is divided into paid working

time and non-paid working time. Productivity costs refer

to loss of production due to illness and mortality. Time

loss can be classified as time spent receiving treatment

and time spent recovering at home. The patients’ time

spent receiving treatment is recommended to be

classified as direct cost. This classification style can

have an effect on the result in case indirect cost is not

included(6). Indirect costs are those costs that are not

actually paid. They are defined as productivity lost

due to illness. There are two forms of indirect costs:

morbidity and mortality costs. Morbidity costs include

the value of production losses of those who are sick,

absent, unemployed or restricted from working due to

an illness. Mortality costs are calculated as the present

value of lost production due to premature death caused

by illness(15).

Transfer payment

There are some payments, such as sickness

compensation, that are a financial cost of a social
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security fund or government, and also a financial

income of the patients. They are not social costs

because this money does not reflect resources con-

sumed due to illness. They will be exchanged with

patients’ utility which is not related to the illness. This

money is called transfer payment, and is not included

in the cost of illness. In contrast, cost of payment

administration is included because the payment is a

consequence of the illness(19).

Future health care cost

Future health care cost or health costs in

extended years of life are the costs associated with

patients who live longer and consume health care

resources as a result of a given intervention. Regarding

lifesaving interventions, we have to consider future

medical care cost, both related and unrelated to the

diseases. Unrelated medical care is care given to treat

another disease that is necessitated by the effective-

ness of the intervention.

Taxes

It was argued that direct and indirect taxes

and social premiums should be excluded from cost

analyses since they do not represent costs for society(9).

However, in practice, in most situations it is difficult to

exclude, so is included(10).

1.2 Measuring resource use

The measurement of resource use is used to

determine the quantities of resources used as part of a

given intervention(13).

Increment versus total in resource use

A comparison of alternative interventions, for

example cost-effectiveness analysis, reflects the

difference in resource use of the intervention and

comparator. This increment in resource use can be

measured directly by determining the amount of

increased (or decreased) resource use. It is the incre-

mental use of resources that is of interest rather

than the total cost of an intervention. This means that

the same resources used by both intervention and

comparator are not necessarily to be measured(9).

Start-up cost

The start-up period is counted from approval

of the project to the time when the service or interven-

tion can be provided. The start-up period may take

several years consuming labor, time, materials and the

use of capital assets. To calculate the total start-up

cost, the cost of capital assets has to be annualized.

Similarly, if the project period is several years, the

start-up cost has to be annualized(19).

Management of missing or censored data

In economic evaluation alongside clinical

trials, missing data due to dropouts and censored data

(survival times are censored) are common. These data

can affect the study results and should not be ignored.

It is proposed to classify the analysis of incomplete

data into naÔve and principled methods(20,21).

1.3 Valuation of resource use

Cost of medical services

Unit costs used in the valuation process can

be from primary or secondary sources. They can be

from direct cost measurement, accounting data,

standard unit cost, price list, expert opinion and from

other studies(13). In the case of evaluation for country

policy making, standard unit costs are preferred. For

direct measurement, there are some aspects to be

considered in the valuation of resource use. These are

adjustment of cost at different time (discounting),

valuation of time loss (indirect cost), and prices (market

and shadow prices). Regarding decision-modeling

techniques, secondary data are employed. Sources of

cost data and health effects may be derived from clinical

trials, observational studies, administrative databases,

case series, expert opinion and/or secondary analysis

(such as meta-analysis). Sources are ranked from 1 to 6.

Number one refers to the most appropriate(22). Rank 1

refers to cost calculations based on reliable databases

or data sources conducted for specific study – same

jurisdiction. Rank 2 refers to recently published cost

calculation based on reliable databases or data sources

– same jurisdiction. Rank 3 refers to unsourced data

from previous economic evaluation – same jurisdiction.

Rank 4 refers to recently published cost calculation

based on reliable databases or data sources – different

jurisdiction. Rank 5 refers to unsourced data from

previous economic evaluations – different jurisdiction.

Lastly, rank 6 refers to expert opinion.

Cost of informal care

There are two main methods of valuing time

spent on informal care: revealed preference methods

and stated preference methods(17) Revealed preference

methods use real-life decision data to value informal

care. This means that preferences of informal caregivers

are deduced from informal caregivers’ decisions or from

decisions in the market for close substitutes of informal
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care. Revealed preference methods can be calculated

based on opportunity costs or replacement cost.

Replacement cost is valued time spent on informal care

at (labor) market prices of a closed market substitute

(proxy goods). Stated preference methods may be

contingent valuation or conjoint analysis. Contingent

valuation assesses the minimum amount of money an

informal caregiver would need to receive to be willing

to provide a certain or an additional amount of informal

care. Conjoint analysis is a method for the analysis of

respondents’ preferences for a set of multi-attribute

alternatives.

Indirect cost

To estimate indirect cost, frequently used

methods are the human-capital cost approach, willing-

ness to pay, and the friction cost approach(4,7,23-25).

The human capital cost approach is the most often

employed. This approach is based on the concept of a

potential loss of production as a result of illness. It is

assumed that a vacant position will never be filled and

that society will continuously lose the production of

those patients until retirement. This means that the

labor markets are in equilibrium without unemployment.

The market wage rates are used for morbidity cost

calculation. Per capita GDP is usually used in the

calculation of mortality cost. Furthermore, the earnings

in the future are discounted at a constant annual rate.

There is a comment that the real production loss can be

much smaller than the potential loss because the

workers who are sick can be replaced for little payment.

This is a weak point of the human capital approach. In

an attempt to measure “actual” rather than “potential”

production loss, an alternative method has been

developed called the friction cost method. The basic

idea of this approach is that those patients on short-

term leave from their work can make up for the loss of

production when they return, or can be taken care of

by internal labor resources, or that non-urgent work

may be canceled or postponed. For long-term work

absence, patients can be permanently replaced by

someone who is unemployed. The actual productivity

loss from the work continues only during the period of

time required for worker replacement. This period is

called the “friction period”. It is assumed that workers

who are on sick leave will be replaced after completion

of the friction period. This means that if the period of

work missed by the patient is shorter than the friction

period, all production loss during the absent period

is valued as indirect costs. However, if patients are

absent from work for longer than the friction period,

production loss will be limited to only the friction

period. Therefore, the friction period has the role of a

cut-off point in determining indirect costs. In practice,

more information is needed for this method. Such

information is not available in most countries. Thus, it

is not popular for estimating indirect costs.

Another alternative method is willingness to

pay (WTP) or contingent valuation. This method relies

on the view of individuals who are asked hypothetical

questions regarding how much they would be prepared

to pay to avoid their probability of death or morbidity.

WTP could be helpful in indicating how individuals

value health and life and in deriving social preferences

regarding health policy. Furthermore, WTP might be

especially helpful in assessing the burden of pain and

suffering which are intangible and not amenable to be

evaluated in terms of the monetary value of resources

used or forgone. However, this approach is used less

frequently because it is difficult to apply and it is affected

by income. The lower income earners tend to be willing

to pay less than higher income earners.

Market prices and shadow prices

Prices in the health care market do not repre-

sent opportunity costs since it is not a free market.

Health care is usually regulated by health authorities

and government. Market prices may be higher than

opportunity costs due to monopolies or tax systems.

On the other hand, they may be lower than the oppor-

tunity costs due to government subsidies. Ideally,

opportunity cost is preferred to market prices. In prac-

tice, market prices can be applied in some situations

where opportunity costs are not available or feasible.

Opportunity costs of goods with distorted market prices

or without market prices are called shadow prices(19).

2. Comparisons of the international economic evalua-

tion guidelines

This section is a review based on the report

titled “Pharmacoeconomic Guidelines Around the

World(26)”. The report covers 23 countries and 28

guidelines consisting of 21 pharmacoeconomics

guidelines, 6 submission guidelines for formulary

listing and 1 for journal publication. Full guidelines are

available from the website of the International Society

for Pharmacoeconomics and Outcomes Research. The

report covers 32 key features and the review presents 8

costing-related features. Some details of 4 outstanding

countries in pharmacoeconomic applications: Canada,

Australia, the United Kingdom and the Netherlands,

are presented.

07 7/4/08, 1:37 PM31



S32 J Med Assoc Thai Vol. 91 Suppl. 2  2008

2.1 Identification of resource use

Although economic cost is needed for

economic evaluation, there are some countries that

use accounting cost. In the UK, resources are valued

using the prices relevant to the National Health

Services (NHS)(27). Most countries employ a societal

perspective which includes other perspectives. Some

countries, i.e. Finland, Sweden, Germany, the Netherlands,

and United States of America, use only societal per-

spective. For time horizon, most countries state that

the time horizon of the study needs to be long enough

to cover effects of both the health interventions and

the consequences of illness. Regarding types of costs,

direct medical, direct non-medical and indirect costs

are included in most countries. Cost composition is up

to the study’s perspective. It is recommended that

indirect cost be presented separately.

In Canada, buildings and equipment that

are used for more than the recommended time have

been written off in accounts and no longer incur a

depreciation cost. From an economic point of view,

they still have opportunity cost. The excluded costs

are research related costs (e.g. extra test to confirm

pathogen), transfer payment (e.g. sickness pay), and

unemployment insurance and welfare payments. Fur-

thermore, future health care cost (the costs associated

with patients who live longer and consume health

care resources as a result of a given intervention.) is

excluded due to the difficulty of identifying if it is a

direct consequence of the program, and availability of

data(28). In England and Wales, value added tax (VAT)

is excluded from all economic analysis, although

included in budget impact analysis(27).

For the Netherlands, from a social perspec-

tive, the costs cover direct cost both within and

outside the healthcare system (direct medical cost

and direct non-medical cost, respectively). They also

cover indirect cost outside the health care system or

productivity loss. Indirect cost within the healthcare

system or   medical cost during life-years saved may be

separately included if there is a clear relationship with

the intervention. For productivity loss, the friction

cost method is recommended(29). Regarding cost of

taxes, although including taxes is controversial, the

Dutch manual determines that these taxes should be

included because in most situations they are difficult

to exclude(10).

2.2 Measuring resource use

In Canada, actual measurement of resource

use based on trials is recommended as an appropriate

source of resource quantities. For international trials,

resource quantities cannot be directly imported into

the Canadian system. This is because there are major

differences in the way that health care is delivered in

many countries. In some practical cases, they may be

transportable into Canada but re-validation, explanation

and justification are required(28). Similarly, the Dutch

guidelines for pharmacoeconomic research states

that “The deployment of people and resources during

a treatment must first be described in natural (non-

monetary) units, such as hours, tasks, nursing days

or daily doses. All cost data obtained from inter-

national studies must be validated for use in the

Netherlands(29)”.

The Danish Institute for Health Technology

Assessment published the Health Technology Assess-

ment Handbook(30). It stated that there are two sources

of resource use: patient-specific (stochastic) data and

non-patient-specific (deterministic) data.

2.3 Valuation of resource use

Most countries employ a reference/standard

list of costs, prices or reimbursement rates. Italy uses

micro-costing carried out through studies performed

at health care structures. In Canada, a national list of

provincial costs for health care is published and

used as a source of standard cost(31). The UK’s NHS

published a reference cost manual(32,33). In the

Netherlands, the “Dutch manual for costing: methods

and standard costs for economic evaluations in health

care” is referred to as a sources of standard costs(10).

In Australia, the book titled “Manual of Resources Items

and Their Associated Costs” is used as a source for

reference costs(34).

3. Recommendations for the Thai health technology

assessment guidelines

The guidelines are proposed based on theo-

ries, methods, international experience and current

feasibility in Thailand. The feasibility is considered

based on availability of cost-related data and the skill

of Thai researchers. Publications are reviewed as a

proxy of researcher’s skill.

3.1 Identification of resource use

Economic versus accounting costs

Economic or opportunity cost is the first

priority used in economic evaluation(12). However, in

practice, market prices (charge from price list) with

appropriate adjustment can be applied as a reasonable

proxy of opportunity costs(13).
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Study perspective

Major sources of health finance in Thailand

come from the government. The government budget

allocated to national health insurance comes from the

contribution of society in terms of taxes. Therefore,

societal perspective needs to be gauged when economic

evaluations are undertaken(14). If we are unable to use a

societal perspective, a health sector or health system

perspective is used. As a tool of efficiency manage-

ment for hospital administrators, provider or hospital

perspective is used. To study compliance of patients,

patient and family perspective is necessary. This is

more useful to study illnesses that are not covered or

only partly covered by health insurance schemes. In

addition, for payers with a capitation payment system

(Universal Health Coverage Scheme-UC, and Social

Security Scheme-SSS), it is difficult to determine cost

from the payer’s perspective. For the Civil Servant

Medical Benefit Scheme (CSMBS) and some benefit

packages of the UC and SSS that employ a fee-

for-service payment system, a third party payer

perspective can be employed in some situations. In

conclusion, Thailand should employ societal, health

system, third party payer, provider, and patient per-

spectives.

Time horizon

For economic evaluation of health interven-

tions, the time horizon must be long enough to capture

all effects of the interventions(2). In the case of a

cost of illness study, the study has two alternatives:

prevalence-based and incidence-based approaches(15).

For the prevalence-based approach, the study time

should be at least one year to avoid seasonal effects

on the unit cost analysis of medical services and clinical

symptoms. The other approach is an incidence-based

cost of illness. This approach measures the economic

burden from the start to the end points of illness. It

observes only new cases occurring in a given period

and monitors them until the end point.

Types of costs

Costs to be included depend on the study

perspective. Direct medical, direct non-medical and

indirect costs are included in most cases(15). It is

recommended that they be presented separately. Direct

medical costs cover treatment cost at the study site(s)

and other sites, e.g. at private clinics, drug stores, and

traditional medicine suppliers. Direct non-medical costs

cover personal facilities, travel, food, accommodation,

time lost while receiving treatment, informal care and

paid personal care. Indirect costs cover morbidity and

mortality costs. For cost-effectiveness analysis, if

quality-adjusted life years (QALYs) are the measure

of effectiveness, indirect or productivity cost are not

included. This is to avoid double-counting since

QALYs have included morbidity and mortality effects(2).

In some interventions, for example disability prevention,

costs incurred in non-health sectors, e.g. welfare and

education, should be included. Details are in Table 1.

Transfer payment and future health care cost are not

included(19). In contrast, since it is difficult to separate

taxes, taxes are included(10).

3.2 Measuring resource use

Increment versus total in resource use

A comparison of alternative interventions

reflects the difference in resource use of the inter-

vention and comparator. The incremental use of

resources is of interest rather than the total cost of an

intervention. This means that the same resources used

by both the intervention and the comparator do not

necessarily need to be measured(9).

Start-up cost

A start-up period may take several years,

consuming labor and time, materials and use of capital

assets. To calculate the total start-up cost, the cost of

capital assets has to be annualized. Similarly, if the

project period is several years, the start-up cost has to

be annualized(19,35).

Management of missing or censored data

In economic evaluation alongside clinical

trials, missing data due to dropouts and censored data

should be treated properly. Both the naÔve and the

principled methods should be applied(20,21).

3.3 Valuation of resource use

Cost of medical services

There are two alternative sources of cost of

medical services used in the valuation: reference unit

cost and setting specific unit cost(13). For reference

unit cost, we have “reimbursement rate of public health

facilities” used for the Civil Servant Medical Benefit

Scheme. The national standard cost menu should be

used instead when it is available. For setting specific

cost, the unit cost of medical services should be

calculated based on the national guidelines when they

are available. For country policy planning, studies

should employed unit cost of medical services from

the national standard cost menu.
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                Cost Source of Resource                             Valuation by perspective
services/ identification

Category Subcategory information Patient Provider/ Third-party Health Societal

hospital payer system

Direct Treatment/ Study health medical charge cost reimburse cost cost

medical  health care setting services ment

Other health medical charge - reimburse charge charge
facilities services ment (cost if (cost if

available) available)

Direct nonPersonal Patient or home charge - - - charge
medical facilities family modification/ (market

special devices/ price)

social services

Travel Public/ travel distance, charge or - - - charge

owntrans- vehicle type estimated (market

portation cost price) or

estimated
cost

Food Patient or extra food charge - - - Charge

family (market
price)

Accom Hotel days of stay charge - - - charge

modation (market
price)

Time loss Time loss hours or days income - - - produc-

while receiving of patient loss tivity cost
treatment(6)

Informal care Time loss hours or days income - - - produc-

of caregiver loss tivity cost

Personal care/ Paid helpers person-day/ charge - - - charge

assistance month (market

price)

Indirect Morbidity Working days of illness income - - - produc-

cost time loss loss tivity cost

Mortality Working work-absence income - - - produc-

cost time loss years from loss tivity cost

death to retired

age

Other Welfare Occupation services fee/travel/ - reimburse- - cost

sectors rehabilita- food/ ment

tion material

Education Special services fee/travel/ - reimburse- - cost

education food/ ment

material

Table 1. Description of costs classified by study perspectives
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Cost of informal care

Valuation methods for informal care should

be conducted using both opportunity cost and

replacement cost(17). Opportunity cost calculation of

informal care should correspond to that of the indirect

cost of the patient. For replacement cost, wage rates

used in this method should be obtained from the

national survey of the Ministry of Labor and the

National Statistical Office(36,37). Based on the survey,

the category of health and social work should be used

in the cost calculations of the health care activities

(HCA) and the activities of daily living (ADL). The

category of household work should be used in the

cost calculations of the household activities of daily

living (HDL) and the instrumental activities of daily

living (IADL).

Indirect cost

Although it is claimed that the friction cost

method is more accurate than the human capital

method(6), in Thailand, we do not have the information

(the friction period) needed for the friction cost method.

Therefore, the human capital approach is recommended.

To comply with the concept of equality in health, all

kinds of time, i.e. paid work, non-paid work and leisure

time are covered. In addition, to select reference rates

for the calculation, the national average wage should

be used to value the time of different workers equally(6).

The national average income from the socioeconomic

survey conducted by the National Statistics Office

should be applied for the calculation.

Market prices and shadow prices

Ideally, opportunity cost is preferred to market

prices. However, in practice, market prices can be

applied to some situations where opportunity costs

(shadow prices) are not available or feasible.

Final remarks

In conclusion, the measuring cost guidelines

are proposed by a review of theories and international

related guidelines. The drafted guidelines are commented

on by a panel of experts. The guidelines may be different

from those of other countries. It is aimed to develop the

guidelines that are appropriate for the current Thai situ-

ation. The application of these guidelines will improve

the quality of health economics evaluation studies. The

study results can then be more valuable for health care

management at both local and national policy levels.

It is important to note that the guidelines still need

improvement and should be revised periodically.
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The measurement and valuation of clinical

effects is a significant component of economic evalua-

tion because economic evaluation seeks to inform

decision makers about the net change in costs and

clinical benefits arising from alternative approaches to

providing a particular sort of care. However, it is always

difficult to identify all the benefits and disadvantages

of an intervention. Traditionally, health benefit has been

measured using mortality parameters such as ‘number

of deaths averted’ or ‘life-years saved’. Since health is

more than just being alive, its effects on morbidity are

increasingly being taken into consideration(1).

When the benefits of alternative interventions

are identical, or at least very similar, the cost-effective-

ness analysis is equivalent to the cost-minimization

approach. Under these circumstances, there is no need

to measure the clinical benefits as the intervention with

the least cost is the most cost-effective. Unfortunately,

this situation seldom arises, in part because of the

uncertainty that usually exists around the estimates of

benefits that require a full investigation of the un-

certainty(2).

Where the benefit of competing interventions

can be measured along a single dimension, cost-effec-

tiveness analysis can be used to rank interventions

in terms of their ratios of cost per unit of effect. Some

economic evaluation studies include ‘surrogate

measures’, for example, a reduction in left ventricular

size, a reduction in mmHg of blood pressure or im-

provements in bone mineral density, however, these

surrogate measures should be avoided. The use of

surrogate measures could limit the full application of

economic evaluation studies, since these studies aim

to inform decision makers about the trade-off between

health investment and its outputs that contributes to

overall welfare (welfarists) or health itself (extra-

welfarist), not on said surrogate indicators. As a result,

the clinical effects used in economic evaluation

studies are usually measured in terms of ‘life-years

saved’ for treatments, or ‘number of cases detected’

for screening programs(3).

The advantages of cost-effectiveness analysis

are that the benefits or outcomes of health care

programs are explicitly measured and the units of

measurement are easy to understand and readily

Special Article
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accepted by both the public and medical professionals.

However, one of its disadvantages is that a single physi-

cal measure (such as life-years saved) is unlikely to

capture all the dimensions of the benefits of interven-

tions. Some interventions may not save many lives but

may reduce pain or otherwise increase the quality of

life. Another problem arises because units of measure-

ment vary from program to program; it is difficult to

compare the relative effectiveness of programs with

different outcomes. As a consequence, there now exists

a number of approaches which combine morbidity and

mortality dimensions into a composite measure, namely

Quality Adjusted Life Year (QALY) or Disability

Adjusted Life Year (DALY). This in turn leads to the

development of cost-utility analysis.

The present article focuses on how to make a

valid measure of clinical effects for use in cost-effec-

tiveness analysis while another article examines the

more specific issues of valuing health consequences,

health state preference scores and utility weights.

Specifically, this chapter addresses a number of

important questions; namely, how clinical effects are

to be defined and measured.

Efficacy vs. effectiveness

The British pioneer clinical epidemiologist

Archie Cochrane defined “efficacy” as the extent to

which an intervention does more good than harm

under ideal circumstances (“Can it work?”), and

“effectiveness” as the extent to which an intervention

does more good than harm when provided under the

usual circumstances of healthcare practice (“Does it

work in practice?”)(4). For instance, in randomized

controlled clinical studies, researchers seek to test

the effects of health technology under standardized

conditions by reducing the systematic effects of other

factors which can influence the outcome of the techno-

logy. These effects are usually gauged as efficacy. In

clinical practice, however, there will often be a number

of factors which contribute to an outcome which

differs from that from testing done in random clinical

studies. The resulting outcome under this circumstance

is called effectiveness.

Decision makers are commonly interested

in how a particular intervention works in everyday

practice. Economic evaluation should, therefore,

measure the effectiveness found in a clinical everyday

setting rather than the efficacy achieved in a well-

controlled experimental setting(5-8).

During the past ten years, one of the growing

trends in this evaluation has been the incorporation of

economic evaluations alongside randomized controlled

trials of healthcare interventions. Frequently, these

assessments are incorporated into the drug develop-

ment process; phase III, during which a drug’s efficacy

is evaluated prior to regulatory approval, and phase IV,

which occurs after the drug is marketed(9). This poses

big challenges to researchers, for example, whether any

adjustments should be made on clinical effects and

costs to increase the relevance of economic evaluation

studies that are comparable to real-life clinical practices.

Some researchers suggested the use of modeling

approaches such as decision trees or Markov models

to estimate the consequences and costs of the health

technology as they would appear in general practice. If

this is the case, the conditions, assumptions and data

used to create the basis for the models must be clearly

presented in such a manner as to make them relevant,

understandable and re-examinable. The data basis

used must be as relevant as possible with regard to the

indication and treatment context of the drug in clinical

practice.

Intermediate vs. final outcomes

Although there are no limits to the types of

measures of clinical effects included in economic

evaluation studies, the surrogate outcome indicators(1),

such as a reduction in left ventricular size or a reduction

in blood pressure, may themselves sometimes have

some value or clinical meaning. It is widely accepted

that economic evaluation should use a final outcome

as its effectiveness measure(10,11). Researchers should

consider the final intended effects of the proposed

health technology in terms of the ultimate change in

health state brought about by the technology because

this information will provide meaningful guidance to

policy makers in making broad resource allocation

decisions. For instance, the ultimate aim of lowering

moderately elevated blood pressure is to prevent death

and impaired quality of life from a stroke or possibly a

myocardial infarction. The ultimate aim of treating a

patient with severe asthma is to prevent death, to

prevent hospitalization and to return the patient to a

normal level of functioning.

However, results on health improvement are

obtained from experimental studies that usually report

short-term or surrogate clinical outcomes since only a

few clinical trials are large enough to measure changes

in final outcomes. In this case, if relationships have

been established, or have been proposed, between

surrogate and final outcome indicators, the use of deci-

sion modeling may be necessary for the extrapolation
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of short-term or surrogate clinical outcomes to long-

term or final health benefits. The form of the relation-

ships, which have been established between the

surrogate and final outcomes may vary according

to whether the data was derived from longitudinal

studies or randomized trials. Examples include blood

pressure and blood cholesterol and incidence of acute

coronary syndrome; level of prostate-specific antigen

and survival from prostate cancer; and serological liver

function tests and the cure of viral hepatitis.

Quality of evidence

The process of obtaining efficacy or effec-

tiveness data can present its challenges. In practice,

the preferred source of data is dependent on the com-

plexity of the question being investigated. Researchers

must think carefully about the economic question at

hand and the most appropriate sources of data for

that question. Generally, there are different ways of

gathering the effectiveness of a health intervention in

economic evaluation(5). These include:

- incorporating economic evaluation within a ran-

domized controlled trial (RCT);

- using information from RCT, observational cohort or

case-control studies;

- combining or modeling data from a variety of studies

As there are a growing number of RCT-based

economic studies, the International Society for

Pharmacoeconomics and Outcome Research (ISPOR)

has recently developed a guidance document for the

design, conduct, and reporting of cost-effectiveness

analyses conducted as a part of clinical trials(12). An

advantage of incorporating economic evaluation

within RCT is that the method allows for the prospec-

tive collection of cost and effectiveness data from a

single source.

If well-designed and properly executed, RCTs

are believed to provide the best evidence on the out-

come of health care interventions. However, results

from an RCT usually represent the efficacy of an

intervention but not necessarily its effectiveness(6).

There are some exceptions where effectiveness studies

use pragmatic designs in normal health care settings.

In addition, the patient inclusion and exclusion criteria

of the trial may limit the generalizability of the results;

fully correcting these biases in economic evaluation is

problematic(5). However, RCTs have drawbacks too.

Besides the issues of external validity, another limitation

is that an RCT cannot be used in some instances such

as intentional exposure to harmful substances(13). In

addition, an RCT conducted for social intervention or

policy intervention is quite limited, when compared

to medical intervention, in terms of the number of

studies that can be conducted. In contrast to RCTs,

data from observational studies is more prone to being

confounded(5).

Synthesis methods are generally recom-

mended as an alternative where there is insufficient

data from any one source(5,6,8,14). Combining data from

a variety of studies can also increase the power to

detect true effects, improve the precision of the estimate

of effect size and also increase generalizability for

applying results across settings(6). Meta-analysis is a

process of combining study results in such a way as

to be able to draw conclusions about the efficacy/

effectiveness of health technology. It can also highlight

advantages and disadvantages of the proposed health

technology and its comparators which are too small to

be detected accurately in individual trials. However, it

has been argued that there is potential for bias if the

study is not based on the best available effectiveness

data.

1++ High-quality meta-analyses, systematic reviews of RCTs, or RCTs with a very low risk of bias.

1+ Well-conducted meta-analyses, systematic reviews of RCTs, or RCTs with a low risk of bias.

1- Meta-analyses, systematic reviews of RCTs, or RCTs with a high risk of bias.

2++ High-quality systematic reviews of case control or cohort studies.  High-quality case control or cohort studies with

a very low risk of confounding, bias, or chance and a high probability that the relationship is causal.

2+ Well-conducted case control or cohort studies with a low risk of confounding, bias, or chance and a moderate

probability that the relationship is causal.

2- Case control or cohort studies with a high risk of confounding, bias, or chance and a significant risk that the

relationship is not causal.

3 Non-analytic studies: for example, case reports, case series.

4 Expert opinion.

Source: Based on Sackett and others (Canadian Task Force on the Periodic Health Examination)(17)

Table 1. Levels of clinical evidence
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Even though several measures, namely

Relative Risk (RR), Odd ratio (OR) and Absolute risk

reduction (ARR) have been widely used to measure

clinical outcomes for economic evaluation, the use of

Number-Needed-To-Treat (NNT) is not recommended(15).

NNT, the reciprocal of the ARR, expresses the number

of patients that need to be treated for a period of time

for one less adverse event to be observed at a specific

point in time. Although the economic evaluation based

on NNT can be conducted so as to calculate the cost

per avoided treatment by multiplying the treatment cost

per patient by NNT, the results of this analysis may

yield biased, misleading information, and are better

avoided(15). The major limitation of using NNT in

economic evaluation stems from that fact that an effect

measure with one dimension (survival probability)

cannot capture an effect with two dimensions such as

time and survival probability. These limitations,

therefore, affect the chance of correctly accounting

for all costs and benefits and their timing, and hence

reduce the ability for such evaluations to serve as a

useful tool in the decision making processes(15).

Recommendations for Thai Health Technology Assess-

ment (HTA) Guidelines

This guideline recommends that clinical

effectiveness should be used in economic evaluation

studies rather than clinical efficacy, derived under

highly controlled circumstances. Outcome measures

should include the final intended effects of the proposed

health technology in terms of the ultimate change in

health state brought about by the technology while

the use of surrogate indicators and NNT should be

avoided.

The efficacy or effectiveness data should be

obtained in a systematic and transparent way.

Researchers must make the presentation of the data

transparent and explain the rationale for the source of

the data used in the study. The inclusion of grey litera-

ture, such as research reports, master dissertations or

Ph.D. theses is also considered to be very important

in the Thai context.

The systematic review and meta-analysis of

high quality RCTs is the most favorable method to syn-

thesize evidence. The advantages of using systematic

reviews of clinical effects are twofold(16). First, a more

precise estimate can be attained from combining the

outcome data from a number of studies. Second, by

using the results from studies carried out in a range of

settings, assuming that these studies are sufficiently

homogenous to be comparable, the estimate can then

be applied to a more general patient population with

different baseline risks, rather than specifically for a

population group selected for an individual trial.

Where the meta-analysis of RCT is impossible

for particular reasons, then evidence available in a

higher hierarchy should be selected, based on the

Table 1, which presents the broad agreement on the

level of clinical evidence.

Moreover, the use of modeling in economic

evaluation is acceptable. As recommended in various

guidelines, the use of modeling methods should be

considered where: (i) trial samples are not consistent

with the typical patients likely to use the intervention

within the context of the economic evaluation; (ii) the

extrapolation of a short term clinical trial to ultimate

health effects is needed; and (iii) relevant comparators

have not been used or the trial did not include evidence

on the relevant subgroups(5,14,18,19). It is noteworthy

that the model should be used in a transparent way

but not as a replacement for scientific evidence. Trans-

parency of selection and a clear statement describing

the choice of input parameters in a model is very

important. The conditions, assumptions and data

creating the basis for the economic models must be

clearly presented in such a manner as to make them

relevant, understandable and re-examinable.
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The utility approach to assessing health-related quality of life is the most widely used technique for

assessing preferences for health outcomes in the economic evaluation of health care. The scale for utility

scores assigns a value of 1.0 to perfect health and 0.0 to death. The utility scores are employed to weigh time

spent in each health state to estimate quality-adjusted life years (QALYs) gained, which is used as the

denominator in cost-utility analysis and cost-effectiveness analysis. Utility scores are obtained through direct

assessments using techniques such as standard gamble (SG), time-trade off (TTO), and visual analog scale

(VAS), or by using multi-attribute systems such as the Health Utilities Index (HUI) or EuroQol (EQ-5D).

According to international HE guidelines, the most preferred utility methods are SG and TTO, followed by EQ-

5D, VAS and HUI, respectively. In Thailand, the EQ-5D is the most recommended utility method because it has

acceptable feasibility and validity.
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Many diseases have a negative impact not

only on patients’ survival, but also on their health-

related quality of life (HRQoL), which is not captured

by conventional or biological clinical measures. HRQoL

assessment has been extremely important for under-

standing the impact of diseases and treatments on

patients’ lives. It is a multidimensional construct

including many health concepts, e.g. physical func-

tioning, social and role functioning, mental health, and

general health perceptions(1). A common approach to

measuring HRQoL is to employ generic and disease

specific health status instruments(2,3). The generic

instruments can result in a single outcome score (health

index) or a profile of scores (health profile). The index

and the profile represent the two approaches to HRQoL

assessment: the utility approach and the psychometric

approach. Generic health profiles allow a determination

of the effects of the treatment on different aspects of

quality of life without necessarily using multiple

instruments(4). In addition, health profiles can be

applied to a wide variety of conditions, so they allow

comparisons of the effects on quality of life of different

treatments in different diseases. However, generic health

profiles have limitations. They may not be responsive

to changes in specific conditions. For example, the

items of the EuroQoL (EQ-5D) or SF-36 may not relate

to symptoms that improve when antiretroviral drugs

are used: fever, diarrhea, and weight loss. Another

limitation of health profiles is that they do not produce

a single preference score or value to calculate quality-

adjusted life years (QALYs), so they cannot be used in

cost-utility analysis (CUA). Utility measures of quality

of life, such as standard gamble and EQ-5D, are another

type of generic instrument. These measures are reported

as a single index score. A major advantage of utility

measurement is its application to CUA, which will be

described in more details later.

The second approach to quality of life

measurement focuses on aspects of health status

that are specific to the area of primary interest such

as disease-specific measures(4). Specific measures

therefore may be clinically sensible to the physician.

The disadvantages of specific instruments are that

they are not comprehensive and cannot be used to

compare across conditions.

Special Article
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Rationale of utility measurement and its theory

Utility is the value or worth placed on a level

of health status, or improvement in health status, as

measured by the preferences of individuals or society(5).

The utility measurement is necessary for the calculation

of QALYs gained to ascertain the most commonly

used health outcome measures in CUA and in cost-

effectiveness analysis (CEA)(5,6). Gold et al treat CUA

as a specific type of CEA(6). The QALY is a measure of

life expectancy weighted by a utility score which is

measured on a cardinal scale between 0 (death) and 1

(full health). It should be noted that the QALY also

permits negative HRQoL values to represent health

states worse than death(7). In addition to application in

CUA, a utility can be used for a clinical population to

provide a single summary measure of HRQoL. This is

because the utility score reflects both the health status

and the value of that health status to the patient. Utilities

can also be used as quality weights for calculating

quality adjusted life expectancy as measures of popu-

lation health(8). There is no consensus regarding the

most appropriate utility measurement approach. The

recommendation of utility measurement in Thailand

will be discussed in detail later.

The utility theory and its applications to

health outcome measurement has its roots in the

work of von Neumann and Morgenstern(9). In 1944,

John von Neumann, a mathematician, and Oscar

Morgenstern, an economist, published their theory of

rational decision-making under uncertainty, now called

expected utility theory or von Neumann-Morgenstern

utility theory. This decision theory described how a

rational individual should make decisions when faced

with uncertain outcomes. The utility approach that is

based on this utility theory is called standard gamble

(SG).

Sometimes the terms “utility”, “value”, and

“preference” are interchangeably used; however,

they differ. Preference is the overall concept and has

two different types: utility and value. There are two

important aspects of the measurement process. One is

the way in which the question is framed, and if the

outcomes are certain or uncertain. The other is the way

in which a subject is asked to respond: scaling or

making a choice. The methods of measuring utilities

are shown in Table 1(5). The first dimension of the

measurement process is question framing. A question

framed under certainty asks the subject to compare

two or more outcomes and to choose between them or

to scale them. The outcome is certain and has no

probabilities. A question framed under uncertainty

asks the subject to compare two alternatives where at

least one of the alternatives is uncertain. This outcome

contains probabilities. The difference between the two

methods of questioning is that whereas the certainty

method does not capture the subject’s risk attitude,

the uncertainty method does. In the real world future

health outcomes are uncertain, so the utility method

is a more appropriate measurement method than the

value method.

The second aspect of the measurement

process is the response method. A subject can be asked

to determine their strength of preference by giving a

number on a numerical scale. Alternatively, a subject

can be asked to choose between two alternatives. The

first approach is rooted in psychology or psychometric

scaling, while the second method comes from economics

and decision sciences. Many analysts prefer the

choice-based method.

In summary, the methods in cells 1 and 3

measure values, while those in cell 4 measure utilities

(Table 1). The difference between cells 3 and 4 is risk

attitude. The difference between cells 1 and 3 is the

difference between choosing and scaling. The details

of each method are described in the next topic.

Utility Methods

Directly measured utility methods

There are three well-known methods of

directly measuring utilities namely Visual Analog Scale

(VAS), SG, and Time trade-off (TTO).

Visual analogue scale

The VAS is a common rating scale approach

which is based on the information integration theory,

which explains the cognitive process of judgment(10).

This theory includes two constructs: integration and

valuation. Other rating scales include the rating scale

(RS) and the category scale (CS). The RS refers to a

Response Question framing

 method Certainty (values) Uncertainty (utilities)

Scaling 1 2

Rating scale

Category scaling

Visual analogue scale

Choice 3 4

Time trade-off Standard gamble

Table 1. Methods of measuring utilities
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scale of numbers, often 0-100. The CS contains a

number of categories, often 0-10. The VAS shows a

respondent a line, often 10 cm in length, with defined

endpoints such as “death” at the lower bound and

“perfect health” at the upper bound. The respondents

are asked to mark the point on the scale to indicate

their value of health. The line can vary in length, and

be vertical (mostly) or horizontal. The VAS approach is

the least difficult direct method of assessing utility,

and takes less respondent time.

Standard gamble

The SG method is based on the utility theory

of decision making under uncertainty proposed by von

Neumann and Morgenstern(9), and is the original

method of measuring utility(11). Using the SG, utility is

determined by the choices respondents make as the

probabilities of immediate death or full health are varied.

For example, respondents are offered two alternatives

between 1) living in a health state with HIV/AIDS for

the rest of their life and 2) taking a risky treatment. If

the treatment were successful, the patients would live

in perfect health. However, if the treatment failed, they

would die immediately, with no pain. The probability of

treatment success (p) is varied until the respondent is

indifferent towards the two alternatives. The utility of

the respondents is the probability (p) they chose. The

SG approach is graphically presented in Fig. 1.

Time trade-off

The TTO is theoretically appealing because it

is conceptually equivalent to a QALY. It was developed

as an alternative to SG and was designed to overcome

the problem of explaining probabilities to respondents(12).

In a TTO, subjects are asked about the number of years

in a health state (t) they would be willing to tradeoff for

a shorter life span in full health (x). The utility is x/t. For

example, the respondents are given a choice between

living with HIV for 10 years or living for a lesser number

of years in perfect health. The utility is calculated by

dividing the lesser number of years by 10 years.

Indirectly measured utility methods

An alternative method commonly used

indirectly derives utility via a multi-attribute health

status classification system. This method involves a

two-step procedure and makes use of health status

instruments such as quality of well-being (QWB), EQ-

5D, and the health utilities index (HUI). Respondents

are asked to rate their level of a particular health state

with several attributes e.g. mobility and pain. These

attribute levels are then mapped to a 0-to-1 quality of

life scale using weights that were previously elicited

from the community by the instrument developers.

Using these methods, respondents indirectly assign

their health states to a quality of life weight or utility.

Hence, these are called indirect methods of utility

measurement.

Quality of well-being

The QWB scale includes 4 attributes: mobil-

ity, physical activity, social activity, and the symptom-

problem complex(13). There are 3 categories on the

mobility and physical activity scales and 5 on the social

activity scale. The symptom-problem complex has 27

symptoms. The scoring function is based on CS

measurements from a random sample of the general

public. The resulting scoring function is between 0.00-

1.00. The QWB scale is time consuming to use and

code. Its estimated time to complete is 15-18 minutes,

but a shorter version is available.

EuroQoL

The EQ-5D includes 5 attributes: mobility, self

care, usual activity, pain/discomfort, and anxiety/

depression(14). Each attribute has 3 levels: no problem,

some problems, and major problem. The scoring function

was measured using the TTO method on a random

sample of approximately 3,000 adults in the United

Kingdom(15,16). The resulting score was between -0.59-

1.00. The estimated time of completion was about 1

minute. The EQ-5D has been translated into many lan-

guages including Thai (see Appendix).

Health utilities index

The most common HUI methods are HUI2 and

HUI3(17,18). The HUI2 method was initially applied to

childhood cancer. Subsequently, the HUI2 method hasFig. 1 Standard Gamble for a health state preferred to death
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been modified for adult applications. The HUI2

consists of 7 attributes: sensation, mobility, emotion,

cognition, self-care, pain, and fertility. Each attribute

has 4-5 levels, varying from highly impaired to normal.

In addition, the fertility attribute can be easily dropped

from both the classification system and the scoring

formula if not needed. The HUI2 scoring function

was measured on a random sample of parents of

schoolchildren in Hamilton, Canada using both VAS

and SG methods. The resulting score was between

-0.03-1.00.

The HUI3 method was based closely on the

HUI2 method. The fertility attribute, however, was

dropped, and the sensory attribute was expanded into

three attributes: vision, hearing, and speech. The HUI3

consists of 8 attributes: vision, hearing, speech,

ambulation, dexterity, emotion, cognition, and pain with

5 or 6 levels per attribute. The HUI3 scoring function

was measured on a random sample of general adult

population in Hamilton, Canada using both VAS and

SG methods. The final version of HUI3 employed the

SG method(19). The resulting score was between -0.36-

1.00. The questionnaire takes about 10 minutes for

self-administration and 2-3 minutes for interviewer

administration.

SF-6D

The SF-36 was reconstructed into a six

dimensional measure called the SF-6D(20). A sample of

249 SF-6D health states were valued by 611 subjects,

considered to be representative of the UK population,

using the SG method. Models were developed to predict

health state evaluations for all possible health states

defined by the SF-6D. Brazier et al devised an algorithm

for estimating utilities from existing SF-36 data via their

SF-6D classification. The SF-6D was able to explain

about 58% of the variance in the SG scores. The

resulting score was between 0.46 - 1.00.

Other methods for deriving utilities

In addition to directly and indirectly measuring

utilities methods, other approaches that can be used to

derive utilities are as follows:

Expert opinion

Expert opinion can be employed to estimate

utilities. It should, however, only be used when no

other data sources exist or when the parameters are of

secondary importance in the analysis. In addition, it

should be elicited in a structured manner, such as the

Delphi method(21).

Mapping VAS to SG or TTO

Since VAS is easier to administer, cheaper and

less time consuming than SG and TTO, there is an

attempt to map VAS to SG or TTO. However, there is a

lack of evidence of a stable relationship, so SG or TTO

scores should be obtained directly rather than

estimating the scores from VAS.

Willingness to pay

Willingness to pay (WTP) is a technique for

assessing preference for health outcomes of public

health and healthcare interventions. WTP estimates

are used to assess the value of heath gain in monetary

values. In the WTP method, patients are asked how

much they are willing to pay to be free of the disease,

where a higher WTP indicates a worse quality of life.

The method used to measure WTP is known as the

contingent valuation method(22).

Comparisons of the international economic evalua-

tion guidelines

Twenty-nine guidelines from 24 countries are

included in the International Society of Pharmaco-

economics and Outcome Research (ISPOR) health

economic (HE) guidelines including 22 HE guidelines,

6 submission guidelines for formulary listing and one

for journal publication(23). The countries that provide

HE guidelines are as follows: Austria, Australia, the

Baltic region (Latvia, Lithuania, Estonia), Belgium,

Canada, China, France, Germany, Hungary, Ireland,

Israel, Italy, Netherlands, New Zealand, Norway,

Poland, Portugal, the Russian Federation, Scotland,

Spain, Sweden, Switzerland, England & Wales, and

the United States of America (USA).

The utility approaches that many countries

(9 countries) prefer to use for economic evaluation are

SG and TTO methods. These countries include Poland,

Belgium, France, Switzerland, Sweden, England &

Wales, Italy, Portugal and China. EQ-5D ranks as the

third preferred utility method. There are countries which

employ the EQ-5D: Hungary, Poland, Sweden, Portugal,

New Zealand and the Baltic Region. There are 4

countries that allow the use of the VAS or the rating

scale. These countries are Poland, France, Switzerland,

and China. Poland and the Baltic region are the only 2

countries that recommend the use of HUI. In addition,

France permits the use of a WTP approach, but it must

be justified. None of the countries recommend using

expert’s opinions. Most of the countries do not give

the reasons for selecting their preferred utility methods,

but a number of countries have described that the SG
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and the TTO have been chosen because they are

choice-based methods or based on the utility theory,

which is the sacrifice of length of life for better health,

while the VAS is not appropriate because it measures

value rather than utility.

Nevertheless, many countries (10 countries)

do not state specifically which utility methods should

be applied for HE evaluations. These countries are: the

Russian Federation, Germany, the Netherlands, Austria,

Ireland, Scotland, Spain, Canada, Norway, and the

U.S.A. The guidelines of Canada and Austria state that

the selection should be justified and those of Scotland

and Ireland state that the utility methods need to be

outlined and qualified. Spain and the USA have just

said that generic measures should be used without

specifying the preferred methods. Similarly, the

Netherlands has said that direct and indirect methods

should be utilized but it did not specify which methods.

Germany has said that the index and profile approaches

should be employed. The Russian Federation has not

stated anything about the preferred utility methods.

Specifically, Norway has proposed trans-

forming utility to value (not the same as value, which

is another type of preference) and supplementing

this with cost-value analysis. Nord, a well-known

Norwegian health economist, has reported that valuing

health programs in terms of QALYs disregards societal

concerns for fairness in resource allocation(24). Thus,

obtaining estimates of value incorporating concerns

of fairness, based on the degree of severity of the

illness, allows a more comprehensive and valid cost-

value analysis of health care.

The submission guidelines of Belgium, Israel,

and the USA do not state the preferred method to

derive utility, while those of the British Medical Journal,

Australia, and England & Wales say that the details of

the methods used need to be given. Only Canada’s

submission guidelines originating from the Canadian

Coordinating Office for Health Technology Assessment

(CCOHTA) state a preference for the use of indirect

approaches including HUI, EQ-5D, and QWB. Most

guidelines suggest contemporary use of valid and

reliable generic and disease specific instruments for

assessing HRQoL.

Recommendations for Thai Health Technology Assess-

ment (HTA) Guidelines

Based on international HE guidelines, the most

preferred utility methods are SG and TTO, followed by

EQ-5D, VAS or RS, HUI, and QWB, respectively. Which

utility method should be recommended in Thailand?

The following criteria for determining performance of a

utility method can be used(25).

1. Practicality: Its acceptability to respondents.

Such acceptability can be a function of length of time,

complexity and respondents’ interest in the task.

2. Reliability: The ability of a measure to re-

produce the same values on separate administrations

when there has been no change in the health state

being valued.

3. Validity: The extent to which an instrument

measures what it is intended to measure.

4. Responsiveness: Its ability to measure

changes in health.

According to the psychometric criteria above,

for Thai people I would recommend EQ-5D as the most

preferred utility method. The reasons for choosing the

EQ-5D are as follows:

In terms of practicality, compared to other

direct methods (SG, TTO) and indirect methods (HUI,

QWB, SF-6D), EQ-5D is shorter and easier to administer

and to understand. The SG and TTO techniques are

quite difficult and need well-trained interviewers. As for

the HUI, QWB, and SF-6D, they are also time-consuming

to administer, and thus causing respondent burden.

As for VAS, it is viewed as the least difficult direct

method. My study (n = 120) compared the performance

of EQ-5D, VAS, and SG. It was found that EQ-5D was

slightly easier than VAS but the difficulty rating scores

were not significantly different (p > 0.05)(26). One reason

why the EQ-5D method was easier than the VAS method

was that it provided interviewees with the dimensions

of health, so they did not need to integrate them like

using the VAS method.

Regarding validity, SG is undoubtedly the

most theoretically appealing of the utility techniques

because it has foundations in the expected utility

theory which is the dominant theory of decision-making

under uncertainty(9). However, there is evidence that

respondents violate the axioms of the utility theory

(such as risk attitude)(27). There is also evidence show-

ing that SG values can be influenced by the frame of

the gamble and the manner in which the task is

presented(28). The specific probabilities that are used

may influence the SG scores as well(29).

An alternative method to the SG method is

the TTO method. There is evidence to suggest that

duration effects (a period of time of a health state) and

time preference effects (the rate at which a decision

maker is willing to trade a present for a future outcome)

can have an impact on the elicitation of TTO values(30).

Elderly people under severe conditions often refuse to
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trade off length of life because they place a greater

value on survival than on their quality of life(31,32). Some

reasons for refusing to trade life time in exchange for

health improvements are expressed in the following

words: “I choose to live day by day”, “time with my

family is too precious”, “the question is too hypothetical

so older patients failed to grasp what was asked.”

In addition, both SG and TTO may be influenced by

indifferent point searching procedures(33).

Even though VAS is not a choice-based

technique like the SG and the TTO methods, it does

not consider attitude toward risk or incorporate time

horizons. The rating task can be also influenced by

upper and lower bounds(34). Subjects also tend to shy

away from using the ends of the scale(35). A rating task

depends on a subject’s numeric or quantitative

reasoning skills(36). If respondents have little experience

with rating their health in relation to numbers, they

may perform rating tasks like VAS poorly. In addition,

cognitive abilities and emotions can also be a threat to

the validity of the elicitation of SG, TTO, and VAS(37).

Because of the problems described above of

the direct methods of deriving utilities, there is an

alternative approach: discrete-state health index

models or the multi-attribute health status classification

system. As described before, this system works by

attaching fixed utility weights to observable health

states. Respondents are not required to make judgments

or decisions about their utilities. Commonly used

methods include EQ-5D, HUI, and QWB. Most inter-

national guidelines prefer EQ-5D to HUI or QWB. Also,

the most frequently used instrument for calculating

QALYs based on actual measurements of patients’

HRQoL is EQ-5D(38).

Moreover, the EQ-5D method has acceptable

reliability, validity, and responsiveness(39-41), even

though some studies reported that the EQ-5D method

had poor responsiveness(42). It also has the problem of

high ceiling effects(43,44). The high ceiling effects and

lack of sensitivity to change problems may be caused

by having only three degrees of severity in the EQ-

5D’s dimensions. I have been told that the EuroQoL

group is developing a new version of EQ-5D with five

levels of severity. For now, one approach to coping

with these problems is to develop a disease-specific

utility instrument. This method can estimate the EQ-5D

scores from disease-specific measures or map clinical

data to the utility values. However, the disease-specific

utility instrument does not allow for comparison across

diseases, only among different strategies within the

same disease.

A summary of the recommendations of utility

methods in Thailand is as follows:

1. If a researcher collects a primary data of

utility, EQ-5D is the most recommended utility method

(the Thai algorithm version is preferred when available).

Other algorithms that we can use include the UK(15),

US(45), and Japanese(46) versions. Other direct and

indirect utility methods such as VAS, SG, TTO, HUI,

QWB, SF-6D, WTP can also be used but should be

justified. The utility method selected should have data

supporting the practicality, reliability, validity, and

responsiveness among Thai people.

2. For a secondary data of utility, if there are

Thai utilities available, the Thai utilities should be used.

But if Thai data are not available, utilities from other

population groups, whose characteristics are similar to

those of the Thai people, should be applied. Alter-

natively, a systemic approach including meta-analysis

should be employed to combine utilities taken from

different studies. It is also recommended that they

subject the results to sensitivity analyses to utilities.

3. Expert opinion, mapping VAS to TTO and

SG are not recommended.

4. Disease-specific measures should be used

contemporarily with utility measures.

5. A perspective of utility measurement

depends on the objectives of the study. Use a patient’s

perspective when making treatment decisions for the

individual patient; use a societal perspective (general

public) when making program funding or policy

decisions and generating Thai population-based utility

weights for indirectly measured utility methods. A proxy

can also be used when the subjects such as children,

the elderly, and disabled cannot answer. A proxy can

be parents, family members, or care givers. Whichever

perspective or subject is applied, we must be sure that

the subjects are well-informed and unbiased.
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Appendix

·∫∫ Õ∫∂“¡§ÿ≥¿“æ™’«‘μ EuroQoL (Thai version)

‚ª√¥°“‡§√◊ËÕßÀ¡“¬ √  ≈ß„π°≈àÕß       ∑’Ë· ¥ß∂÷ß¿“«–∑“ß ÿ¢¿“æ¢Õß¢â“æ‡®â“„π«—ππ’È‰¥â¡“°∑’Ë ÿ¥

1. §«“¡ “¡“√∂„π°“√‡§≈◊ËÕπ‰À«

           ¢â“æ‡®â“‰¡à¡’ªí≠À“‡°’Ë¬«°—∫°“√‡¥‘π

           ¢â“æ‡®â“¡’ªí≠À“‡°’Ë¬«°—∫°“√‡¥‘π∫â“ß

           ¢â“æ‡®â“‰¡à “¡“√∂‡¥‘π‰¥â ®”‡ªìπμâÕßπÕπÕ¬Ÿà∫π‡μ’¬ß

2.    °“√¥Ÿ·≈μπ‡Õß

           ¢â“æ‡®â“‰¡à¡’ªí≠À“„π°“√¥Ÿ·≈√à“ß°“¬¥â«¬μπ‡Õß

           ¢â“æ‡®â“¡’ªí≠À“∫â“ß„π°“√„ à‡ ◊ÈÕºâ“À√◊ÕÕ“∫πÈ”¥â«¬μπ‡Õß

           ¢â“æ‡®â“‰¡à “¡“√∂„ à‡ ◊ÈÕºâ“À√◊ÕÕ“∫πÈ”¥â«¬μπ‡Õß

3.    °“√∑”°‘®«—μ√ª√–®”«—π (‡™àπ °“√∑”ß“πÀ“‡≈’È¬ß™’æ, °“√‡√’¬π, °“√∑”ß“π∫â“π, °“√∑”°‘®°√√¡°—∫§√Õ∫§√—«,

      À√◊Õ°“√∑”ß“πÕ¥‘‡√°)

            ÿ¢¿“æ¢Õß¢â“æ‡®â“‰¡à¡’º≈μàÕ°“√∑”°‘®«—μ√ª√–®”«—π¥—ß°≈à“«¢â“ßμâπ

            ÿ¢¿“æ¢Õß¢â“æ‡®â“¡’º≈∫â“ßμàÕ°“√∑”°‘®«—μ√ª√–®”«—π¥—ß°≈à“«¢â“ßμâπ

            ÿ¢¿“æ¢Õß¢â“æ‡®â“¡’º≈∑”„Àâ¢â“æ‡®â“‰¡à “¡“√∂∑”°‘®«—μ√ª√–®”«—π¥—ß°≈à“«¢â“ßμâπ

4. §«“¡‡®Á∫ª«¥/§«“¡‰¡à ∫“¬

           ¢â“æ‡®â“‰¡à¡’Õ“°“√ª«¥À√◊Õ√Ÿâ ÷°‰¡à ∫“¬

           ¢â“æ‡®â“¡’Õ“°“√ª«¥À√◊Õ√Ÿâ ÷°‰¡à ∫“¬ª“π°≈“ß

           ¢â“æ‡®â“¡’Õ“°“√ª«¥À√◊Õ√Ÿâ ÷°‰¡à ∫“¬Õ¬à“ß¡“°

5.   §«“¡«‘μ°°—ß«≈/§«“¡´÷¡‡»√â“

           ¢â“æ‡®â“‰¡à¡’§«“¡«‘μ°°—ß«≈À√◊Õ§«“¡´÷¡‡»√â“

           ¢â“æ‡®â“¡’§«“¡«‘μ°°—ß«≈À√◊Õ§«“¡´÷¡‡»√â“ª“π°≈“ß

           ¢â“æ‡®â“¡’§«“¡«‘μ°°—ß«≈À√◊Õ§«“¡´÷¡‡»√â“Õ¬à“ß¡“°
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°“√«—¥Õ√√∂ª√–‚¬™πå

æ√√≥∑‘æ“ »—°¥‘Ï∑Õß

«‘∏’°“√«—¥Õ√√∂ª√–‚¬™πå (utility) ‡æ◊ËÕ„™âª√–‡¡‘π§ÿ≥¿“æ™’«‘μ∑’Ë‡°’Ë¬«°—∫ ÿ¢¿“æ‡ªìπ«‘∏’°“√∑’Ë„™â°—πÕ¬à“ß

·æ√àÀ≈“¬¡“°∑’Ë ÿ¥‡æ◊ËÕÀ“§«“¡æ÷ßæÕ„® (preferences) ¢Õßº≈≈—æ∏å∑“ß¥â“π ÿ¢¿“æ„π°“√ª√–‡¡‘π§«“¡§ÿâ¡§à“

∑“ß°“√·æ∑¬å¢Õß°“√¥Ÿ·≈∑“ß¥â“π ÿ¢¿“æ §–·ππÕ√√∂ª√–‚¬™πå®–¡’§à“Õ¬Ÿà√–À«à“ß 0-1 ‚¥¬∑’Ë 1 ‡∑à“°—∫¿“«– ÿ¢¿“æ

∑’Ë ¡∫Ÿ√≥å·≈– 0 ‡∑à“°—∫°“√‡ ’¬™’«‘μ §–·ππÕ√√∂ª√–‚¬™πå®–π”¡“„™â„π°“√§Ÿ≥°—∫™à«ß‡«≈“∑’Ë„™â„π·μà≈– ¿“«–

∑“ß ÿ¢¿“æ‡æ◊ËÕ„™â ”À√—∫°“√§”π«≥À“ªï ÿ¢¿“«–∑’Ë‡æ‘Ë¡¢÷Èπ (quality-adjusted life years gained) ´÷Ëß‡ªìπμ—«À“√

„π°“√«‘‡§√“–Àåμâπ∑ÿπÕ√√∂ª√–‚¬™πå·≈–°“√«‘‡§√“–Àåμâπ∑ÿπª√– ‘∑∏‘º≈ §–·ππÕ√√∂ª√–‚¬™πå “¡“√∂À“‰¥â‚¥¬«‘∏’

°“√ª√–‡¡‘π∑“ßμ√ß‡™àπ «‘∏’ standard gamble (SG), time-trade off (TTO) ·≈– visual analog scale (VAS) ·≈–

‚¥¬«‘∏’∑“ßÕâÕ¡ ‡™àπ°“√„™â·∫∫ Õ∫∂“¡ Health Utilities Index (HUI) ·≈– EuroQol (EQ-5D) μ“¡§Ÿà¡◊Õ°“√ª√–‡¡‘π

‡∑§‚π‚≈¬’¥â“π ÿ¢¿“æ¢Õßª√–‡∑»μà“ßÊ æ∫«à“«‘∏’°“√«—¥Õ√√∂ª√–‚¬™πå∑’Ë‰¥â√—∫§«“¡π‘¬¡¡“°∑’Ë ÿ¥§◊Õ«‘∏’ SG ·≈–

TTO μ“¡¡“¥â«¬«‘∏’ EQ-5D, VAS, HUI μ“¡≈”¥—∫  ”À√—∫ª√–‡∑»‰∑¬«‘∏’¢Õß°“√„™â·∫∫ Õ∫∂“¡ EQ-5D πà“®–‡ªìπ

«‘∏’∑’Ë‡À¡“– ¡¡“°∑’Ë ÿ¥‡π◊ËÕß®“°«‘∏’°“√π’È¡’§«“¡‡ªìπ‰ª‰¥â·≈–¡’§«“¡‡∑’Ë¬ßμ√ß∑’Ë “¡“√∂¬Õ¡√—∫‰¥â
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Time horizon refers to the time period over

which cost and outcome data should be measured. The

time horizon may be short or long depending on several

factors such as the nature of disease, budget and so

on. An analyst must specify the time period to be long

enough to capture both relevant cost and outcome

data in order to adequately interpret results(1). The

period of time that an intervention should be evaluated

is still a vexing question(2-5). An unresolved issue related

to the time horizon is how to incorporate the effect of

interventions on diseases such as the effect of

cardiovascular therapy on diabetes. It is known that

interventions that extend life will result in future

unrelated costs and benefits to the specific disease

being examined and have to do only with the aging

process itself(6). The US Public Health Service Panel on

Cost-Effectiveness in Health and Medicine(3)

recommended that individual researchers use their own

judgment when deciding whether to include or exclude

these costs and benefits. If these costs are small relative

to the magnitude of the cost-effectiveness ratio, they

can be excluded. On the other hand, if these costs are

quite large, they recommend using a sensitivity analysis

to assess the effect of these costs and benefits.

Based on WHO recommendations(7), Cost

Effectiveness Analysis (CEA) should evaluate all

interventions over a period of 10 years at full imple-

mentation. This time horizon might not be appropriate

in some situations, especially for chronic diseases or

vaccination. In this case, the time horizon for the analysis

obviously needs to be longer. Analyses must include

all health effects of the intervention that occur during

the 10 years or subsequently. The general rule is that

the time horizon should be long enough to capture the

full effects of the intervention(6,8). This rule is supported

by a study review comparing different guidelines from

various countries(9).

The theory behind discounting

Why do we need to discount?(2,3,10,11)

For projects that continue longer than a one

year period or with costs and effects that were incurred

in different time periods, it is inappropriate to compare

costs and effects. This is because their values are

different in different time periods. In order to make them

compatible, all values need to be adjusted to present

values (present worth). Future values will be adjusted

by a fixed rate called the “discount rate”. Two well

Special Article

10 7/4/08, 1:44 PM53



S54 J Med Assoc Thai Vol. 91 Suppl. 2  2008

known economic concepts related to discount rates

will be mentioned here: time preference and opportunity

cost of capital.

1. Time preference(12)

This idea shows that people have different

utilities in different time periods. They prefer to have

goods and services in the present rather than in the

future. If society wishes people to postpone their

consumption to the future, it has to compensate or pay

a premium rate to people for waiting. The premium rate

is called the social rate of time preference (SRTP).

The reasons why people prefer present con-

sumption are pure time preference and wealth effect.

The pure time preference is purely psychological.

Individuals may have a pure preference for the present,

for example, they are impatient. The wealth effect is

that the quantity of availability of consumption goods

will increase over time. In other words, people expect

to have higher incomes in the future. Given a decreasing

marginal utility of consumption, an investment which

gives one unit of the consumption good in the future

in exchange with one unit of the consumption good in

the present is not acceptable. Investing in the future

in a growing economy will increase consumption in-

equality over time. Since individuals have preferences

for a uniform consumption over time, a delay in con-

sumption or investment should be implemented only if

its rate of return is large enough to compensate for this

negative impact on welfare. By using the two reasons

mentioned above, the social rate of time preferences

can be calculated from the following equation.

s = p + (u)(g) (1)

s = Social rate of time preference

p = Pure rate of time preference

u = Rate of diminishing marginal utility or the elastic-

ity of marginal utility

g = Expected growth in consumption per head

According to Sussman F and Scheraga DJ(13),

it is difficult to determine the magnitude of the first

term (p) because 1) while a positive (and larger)

discount rate may reflect the way in which private

individuals actually behave when planning lifetime

consumption and saving decisions, it may not represent

the way in which, as citizens, they would ask policy

makers to behave on their behalf, 2) when an

environmental problem such as climate change is

concerned, it is difficult to justify a rate of time

preference much above zero, and 3) using too low a

discount rate in project evaluation could lead current

generations to sacrifice their consumption in return for

small increments in future generation consumption.

However, a number of economists agree that a pure

time preference (p) is nonzero since it places a lower

weight on damages or benefits to future generations.

The second term (ug) relates to the rate of

diminishing marginal utility and growth in consumption

over time. For developing nations, which may be

experiencing high growth in income, (and hence

consumption) at approximately 5 % to 8 % annually,

discount rates as high as 10% to 16% may be reason-

able(13). Gollier C(14) stated that the larger the growth

rate, the larger the socially efficient discount rate. A

problem arises, however, when the growth rate is not

known with absolute certainty. He also suggests a

negative growth rate due to the scarcity of environment

and resources.

Due to the complexity of the calculation of

the social rate of time preference, other alternatives,

such as saving rates, may be used as a proxy for the

social rate of time preference. The average saving

rate can be the social rate of time preference because

the saving rate means that people save more money

and consume less. Nevertheless, the weakness of

saving rates is that people have different rates of time

preference.

Generally, the rate of time preference is

considered by many economists to be implicitly

revealed in the market by interest rates on low-risk,

long-term investments such as government bonds or

approximately 2% to 5% in real (inflation-adjusted)

terms(15). In Thailand, most research in economics uses

the social rate of time preference as a substitute for a

discount rate because investment is a resource

allocation for both present and future consumption.

Tubpun Y(16) introduces the use of the return of

government bonds for social rate of time preference

because they have the lowest rate for long-term saving.

Although the return is quite low, they represent the

minimum value of social rate of time preference.

2. Opportunity cost of capital

Resources are scarce and there are many

potential uses for any given pool of resources. There-

fore, the true cost of using resources for any purpose,

consumption, or investment can be described by the

benefits forgone in their next best use. Resources used

for a health program could be invested elsewhere such

as in another health program, in the manufacturing

sector, or in other public sector activities like educa-

tion and high yield real returns. Thus, the opportunity
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cost of the health care program is the foregone returns

from investment in another health program, manufac-

turing, or education(17).

This idea shows that discount rate is a social

opportunity cost. Basic economic theory expresses

that a society or a country has limited resources which

can not satisfy all the people in both the government

and private sectors. When resources are used from

society, there will be less available resources for other

sectors. Therefore, a discount rate reflects forgone

options of social capital.

The social opportunity cost of capital can be

obtained from the real long term rate of return on equity

capital. However, this rate may be too high for public

project appraisals because public projects are less risky

than private projects. Sometimes, the social opportunity

cost of capital can be derived from the long term

government bond rate.

The social rate of time preference and the

social opportunity cost of capital can be the same rate

only if a capital market is perfect competition. In practice

the possibility that these two rates are equal is very

unlikely. An analyst may find it difficult to determine

the discount rate for a project. One way to solve this

problem is to introduce a weighted discount rate. A

new discount rate can be formed by using the social

rate of time preference and the social opportunity cost

of capital(12).

w = (h
1
)(q) + (h

2
)(s) (2)

w = Social weight discount rate

h
1
= The share of investment in national income

h
2
= The share of consumption in national income

s = Social rate of time preference

q = Average real rate of return on private capital

Should discount rates be equal for both costs and

effects?

Discounting is performed to adjust future

costs and effects for their differential timing. Discount-

ing future costs and benefits in Cost-Benefit Analysis

(CBA) is not controversial. However, discounting

health effects such as life years saved (LYS), Quality

Adjusted Life Years (QALYs) in CEA and Cost-Utility

Analysis (CUA) respectively, has become controver-

sial. The main argument against discounting health

effects is that health, unlike wealth, cannot be invested

to produce future gains(18). Therefore, some advice

from various authors suggests that health effects

should not be discounted or if discounted, the rate

should be very low, at 1.5%-2%(18,19).

There are several arguments in favor of both

uniform and differential discount rates as described

below.

1. Arguments in favor of a uniform discount rate

1.1 The consistency thesis

The US Public Health Service Panel on Cost-

Effectiveness in Health and Medicine(3) points to the

consistency argument of Weinstein and Stason as an

important foundation when recommending the use of

similar discount rates for both costs and health effects.

They illustrated the consistency argument by compar-

ing several hypothetical programs with varying timing

of costs and health effects. The crucial assumption

underlying their reasoning is that life years are valued

the same in relation to dollars in the present as in the

future. Thus, a constant steady-state relation between

dollars and health benefits is assumed and opportunities

for purchasing health benefits with dollars do not

change over time. This implies that programs with the

same cost and benefits at different points in time should

receive equal priority. The only way to achieve this

result is to use a uniform discount rate for both costs

and health effects(3,20-22).

1.2 The paralyzing paradox

Another argument, the paralyzing paradox,

purposed by Keeler and Cretin (1983) presents that

under certain conditions, if program costs and effects

are discounted at different rates, but rather a lower

discount rate for effects when compared to that for

costs, the infinite postponement of the programs

would be the preferred option. This is because the

cost-effectiveness (CE) ratio of any program is better

if we delay program implementation. This can be

illustrated by a simple example. Assume that a

program costs $10,000. Costs will be discounted by

10% and effects will not be discounted. The CE ratio

for this year will be $10,000 per QALY. After 1 year, the

CE ratio will be $9,090 per QALY ($10,000/1.10). If the

value of effects (QALY) is not discounted, then the CE

ratio of the program is improved for every year it is

delayed. This still persists if QALY are discounted

at any rate below 10%. Therefore, without further

restrictions, the program would be postponed indefi-

nitely(3,21,22).

However, the relevance of these arguments

have been challenged by a number of authors who

have shown that these arguments largely rely on

assumptions made about the nature of decision making

and the relationship between health and money.
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2 Arguments in favor of differential discount rates

2.1 Criticisms of the consistency thesis

The requirement of the consistency thesis is

that health and money can be exchanged at a rate that

remains constant over time. Some authors argue that

health cannot be exchanged with money. Health can be

exchanged for health only, in the sense that money

spent today in order to save lives tomorrow could have

been invested in research to save even more lives.

This implies that lives are “produced” by monetary

payments and not “exchangeable” for money. This is

implicitly an argument for a lower discount rate for

health benefits(22). Also, health benefits can change

over time due to two situations: 1) the improvement of

technology in the future, which leads to a cheaper

payment to save lives and 2) it becomes more costly to

save lives due to environmental or other factors. This

is an argument for different discount rates for costs

and health effects(22). Van Hout(5) argues that the

discount rates for costs and effects should be based

on the separate and probably different growth rates of

wealth and health and the diminishing marginal utilities

related to this growth. Therefore, the assumption of

similar growth rates is debatable.

2.2 Criticisms of the paralyzing paradox

The assumption behind the paralyzing

paradox is that both the benefits produced by certain

costs and the population remain stable, and thus it is

possible to obtain additional benefits by incurring

higher costs. The theoretical foundation of Keeler and

Cretin may be correct, but the following arguments can

be made. First, the option of infinitely postponing health

programs is not relevant for policy making because

the budgets have to be spent. Also, the question that

policy makers are confronted with is not whether to

implement a program now or delay it, but rather which

program to implement now(21,23). Secondly, the political

character of public decisions regarding the allocation

of resources cannot be ignored(22). Therefore, this

paradox has no relevance in the real world, and it would

appear to be difficult to maintain its validity(22).

Comparisons of the international economic evaluation

guidelines

Smith DH and Gravelle H(24) conducted a

thorough search for primary literature, textbooks, official

and semi-official sources, and government bodies on

recommendations for discounting. Sixteen different

sources were identified. Of those, one indicated the

discount rate for Disability Adjusted Life Years (DALYs).

The remaining 15 identified sources recommended

discounting for both costs and effects. Most (13 of 15)

recommended a specific rate or range of discount rates.

Ten resources recommended equal discount rates for

both costs and effects. Only one source from the UK

recommended a lower but still non-zero discount rate

for health effects, but this has been changed recently(23).

Eight sources recommended that the analysis should

include a 0% discount rate. The range of discount

rates is between 1% and 8%. The specific rates most

frequently recommended are 3% and 5%. None of the

sources recommended that the rate should depend on

the length of the time horizon.

Additionally, 28 health economic evaluation

guidelines showed that 24 countries specify a uniform

discount rate for both costs and health effects except

for France, which recommends a 2.5%-5% discount rate

for costs and effects, the Russian Federation, which

recommends a 5% discount rate for cost and does not

mention effects, Scotland, which states 6% and 1.5%

discount rates for costs and effects respectively, and

the British Medical Journal, which recommends a 3%-

6% discount rate for costs and 0% or one lower than

that used for costs as a discount rate for effects(25).

Recommendations for Thai Health Technology Assess-

ment (HTA) Guidelines

Based on rational, theories, and information

from the other international guidelines provided

above, the authors purpose recommendation regarding

time horizon and discounting for conducting health

economic evaluation in Thailand as follows:

1. The time horizon should be long enough to

capture the full costs and effects of the intervention.

No other well-known international guidelines specify

the appropriate time horizon that is needed for con-

ducting health economic evaluations except for

WHO, which recommends that CEA should evaluate

all interventions over a period of 10 years at full imple-

mentation. From a practical perspective, a 10 year

period might not be able to capture the overall costs

and effects of some diseases or preventive programs.

Therefore, the time horizon of the Thai health economic

evaluation should be long enough to capture the full

costs and effects of the intervention. In doing this, the

study may use modeling techniques and/or epidemio-

logic data to estimate future costs and effectiveness

with appropriate discounting rate to subsidize the

budget needed.

2. Cost and outcome should be discounted

because of economic concepts related to discount rate.

10 7/4/08, 1:44 PM56



J Med Assoc Thai Vol. 91 Suppl. 2  2008 S57

These concepts are time preference and opportunity

cost of capital. The time preference implies that people

have different utilities at different times. They prefer

goods and services in the present rather than those in

the future. Society has to compensate or pay a premium

rate to people for waiting. The opportunity cost concept

shows that the discount rate is the social opportunity

cost. Basic economic theory expresses that a society

or a country has limited resources that can not satisfy

all the people. When resources are used from society,

there will be less available resources for other sectors.

3. Discounting costs and outcomes should

be done using the same rate. Two arguments that imply

a uniform discount rate for both costs and effects are

the consistency thesis and the paralyzing paradox.

Although both arguments have received criticism from

various authors, the current practice of discounting in

health economic evaluation still seems to be based on

these two arguments. Additionally, as shown in the

most well-known accepted international guidelines, a

uniform discount rate for both costs and effects is

implicitly recommended. Furthermore, the National

Institute for Health and Clinical Excellence (NICE),

which once used differential discount rates for costs

(6%) and effects (1.5%), has recently changed their

recommendation of their discount rate to 3.5% for

both costs and effects. Therefore, the application of

the same rate for discounting costs and effects in Thai

health HTA guidelines is recommended.

4. The appropriate discount rate for cost and

outcome at the base case is 3% and an analyst should

perform sensitivity analysis using a uniform discount

rate ranging from 0-6%.

5. Calculations for discounting are straight-

forward as shown in the formula below.

PV = FV * (1/(1+r)t)

PV = present value; FV = future value

r = the discount rate; t = the duration or time at year t

(1/(1+r)t) is called discounting factor.

Conclusion

The recommended discount rate for costs and

effects at the base case is 3%. A sensitivity analysis

should be conducted by varying its range from 0-6%.

The time horizon should be long enough to capture the

full costs and effects of the intervention of the

implemented programs.
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The result obtained from an economic evalu-

ation of health technology and interventions can vary

upon and be very sensitive to the assumptions and

certain parameters specified in a reference (or base)

case analysis. In addition, transferring the analysis

result from one setting to another may introduce addi-

tional uncertainty due to differences in economic and

health care contexts. A methodological approach to

the parameter uncertainty is called sensitivity analysis

(SA) and will be the focus of the present article.

Types of sensitivity analysis

Briggs classified methods of handling uncer-

tainty due to parameters in the economic evaluation

model into three types(1). The first approach is called a

deterministic sensitivity analysis (DSA). This DSA is

conducted by varying the value of each parameter,

given that the remaining parameters are constant. The

second approach is an extreme scenario analysis, in

which several important parameters are set under two

extreme scenarios (the best-case vs. the worst-case)

for the intervention of interest. The last approach is a

probabilistic sensitivity analysis (PSA) which assumes

that a variation in each of the parameters follows

a defined pattern of data distribution. The next sub-

section sheds light on a detailed analysis approach for

common SA.

Deterministic sensitivity analysis

The most common type of DSA is the oneway

sensitivity analysis, which is found in more than 70%

of publications(2). In this simplest SA, one parameter

is set to vary over a reasonable range (for example,

minimum-maximum, standard deviation, 95% confidence

interval), one at a time. Then, the resulting cost, effec-

tiveness, and cost-effectiveness ratio (CER) are deter-

mined accordingly. The sensitivity of the results can

be easily detected through a line graph depicting the

relationship between the varying cost- or effective-

ness-related parameters and the cost and effectiveness

outcomes (Fig. 1 and 2).

The above one-way SA shows a variation in

the CER of tissue plasminogen activator (t-PA) when

compared with streptokinase due to varying clinical

efficacy (in terms of an increase in patient survival)

and treatment cost of t-PA(3). Noticeably, a reduction

in CER of t-PA, due to an increase in t-PA efficacy,

is not linear and is very sensitive to the first 2-5 years

of increased survival (Fig. 1), whereas the result is

proportional to the whole range of treatment cost

increment (Fig. 2).

Tornado diagram

An alternative presentation of one-way SA is

Special Article
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a tornado diagram. In the diagram, sensitivity of the

study result is reflected through the length (maximum-

minimum values) of a horizontal bar that represents

variation in the cost and effectiveness outcomes for

each parameter. The very influential parameters appear

at the cloud level or at the top of the tornado, whereas

the less influential parameters are at the base of the

tornado. The reference case result is a vertical straight

line stretching through the tornado touchdown point.

Fig. 3 illustrates a tornado diagram of the

referent CER for paclitaxel used additionally to

anthracyclines as an adjuvant in early stage breast

cancer(4). The relative efficacy (in terms of hazard ratio,

HR) of paclitaxel can affect the study result a lot more

than variations in adverse drug events, treatment of

recurrence, and terminal care cost.

A major limitation of one-way SA is that it

cannot accommodate all parameter uncertainties,

whereas the extreme scenario analysis tends to exag-

gerate true uncertainty. Manning et al. argued that

probabilistic sensitivity analysis (PSA) would capture

the uncertainty to within a fraction of the actual uncer-

tainty(5). This will be elaborated in the next subsection.

Probabilistic sensitivity analysis

Recent papers have proposed innovative

Fig. 1 One-way SA due to a change in patient survival

from t-PA as compared with streptokinase

Fig. 2 One-way SA due to the treatment cost difference

between t-PA and streptokinase

Source: Mark et al (1995)

Fig. 3 Sensitivity of CER for paclitaxel due to various model parameters

Source: Limwattananon et al (2006)
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methods in handling the uncertainty due to parameters

derived from the secondary data and individual-level

information(6-8). Probabilistic sensitivity analysis (PSA)

is a more powerful approach in dealing with the uncer-

tainty stemming from several parameters. Performing

PSA is facilitated by a computer-based Monte Carlo

simulation. This is done through feeding a randomly

selected set of parameters into the analysis model

repeatedly several hundred or even several thousand

times. How the values of each parameter will be selected

depends upon the defined data distribution. Table 1

presents data distribution patterns commonly used for

cost- and effectiveness-related parameters.

It should be noted that a normal distribution

as assumed for conventional parametric statistics plays

a limited role in PSA since most real-world economic

and health data do not behave well. In Table 1, the

parameters on probability and utility follow a beta

distribution, in which the minimum and maximum values

are restricted to zero and one. The relative efficacy (or

relative risk) of an intervention tends to be distributed

normally after the parameters are transformed by a loga-

rithmic function. For the cost parameter, several econo-

mists have stated that its variance is not constant and

can be approximated as a square of the mean and this

fits a gamma distribution(9-12).

Fig. 4 illustrates the PSA of an economic

evaluation of anastrozole as an adjuvant for early-stage

breast cancer, using a cost-effectiveness (CE) plane(13).

The horizontal axis represents the incremental effec-

tiveness of the drug of interest as compared with the

standard tamoxifen therapy in terms of quality-adjusted

life years (QALYs). The vertical axis captures the cost

difference in Baht between the two interventions.

Uncertainty in the effectiveness and cost is reflected

by the distribution of 1,000 dots generated by running

the Monte Carlo simulation 1,000 times for the important

cost and effectiveness-related parameters and assum-

ing various data distributions as shown in Table 1.

The result from the reference case analysis is

the dot located in the middle of the 1,000 uncertainty

dots. The incremental cost-effectiveness ratio (ICER)

of anastrozole (as compared with tamoxifen) is equal to

the slope of the straight line drawn from the origin to

the reference case dot. This is equal to 1,455,528 Baht/

QALY. Notably, the reference case ICER divides the

cost-effectiveness uncertainty cluster into two groups.

Approximately half of the uncertainty dots are located

in the left-hand side of the reference ICER and have the

ICERs greater than 1,455,528 Baht/QALY whereas the

second half, to the right, encompasses a relatively lower

ICER when compared with the reference case. This

means that if one set the cost-effectiveness threshold

at 1,455,528 Baht/QALY, anastrozole would have an

approximately 50% chance (or probability = 0.5) of

becoming cost-effective. Hence, the probability that

an intervention will become cost-effective can be

derived from the proportion of the uncertainty dots

lying below the ICER line. The PSA depicted by this

uncertainty plot on the CE plane can be used to deter-

mine how likely it is that an intervention of interest will

be accepted as a cost-effective intervention with respect

to varying ICER thresholds. This will be explained

through the decision criteria in the next subsection.

Net benefit approach

Probabilistic sensitivity analysis is helpful in

overcoming the limitation due to the use of a single

CER threshold as the decision rule for cost-effective

interventions. The fact that both the cost numerator

and the effectiveness denominator are unavoidably

uncertain in some degrees will make the derived ratio

(i.e., ICER) even more complicated in its uncertainty. In

addition, if the point estimate of the ICER result was

negative, the authors would not know exactly if the

numerator or denominator is negative (in other words,

the intervention of interest was either less expensive

or less effective than the comparator). An alternative

approach is to vary the predetermined ICER threshold,

then see how likely the intervention of interest will

produce its ICER below such a threshold. This decision

criterion is called a ‘net benefit approach (NBA)’.

Parameter Family of distribution Nature of data Possible range

Probability Beta distribution Proportion 0-1

Utility Beta distribution Integer 0-1 (0 = death, 1 = full health)

Relative efficacy or relative risk Log-normal distribution Ratio 0-11 – Positive numbers

Cost Gamma distribution Very skew Positive numbers

Table 1. Data distribution for cost and effectiveness parameters
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comparator. In the CE plane, the number of uncertainty

dots below such a threshold proportional to all dots

was counted as the % acceptance of cost-effectiveness.

Fig. 5 illustrates the PSA of the addition of

trastuzumab to a conventional chemotherapy (paclitaxel)

for treating metastatic breast cancer(14).

The authors can see that trastuzumab is

unlikely to be cost-effective if the society’s WTP is not

beyond 1 million Baht per QALY gained. Even though

the society is willing to pay as much as 2 million Baht

per QALY for the effectiveness of trastuzumab, the

chance that the drug will be accepted as a cost-effective

intervention is less than 20%.

The NBA for a cost-effectiveness decision can

be operationalized through the measures of net health

benefit –NHB(15) and net monetary benefit –NMB(7,16).

The NHB is a measure in an effectiveness

scale which is a magnitude of the difference between

the incremental effectiveness (IE) and the ratio of the

incremental cost (IC) divided by the WTP threshold.

Similarly, the NMB is a measure in a cost scale which

is equal to the difference between the product of IE

multiplied by WTP and minus the IC.

NHB = (E
A
 – E

B
) – [(C

A
 – C

B
) / WTP]

NMB = [(E
A
 – E

B
)WTP] – (C

A
 – C

B
)

Acceptability curve

If the NHB or NMB is positive (or greater than

zero), the intervention ‘A’ is considered a cost-effective

intervention. This means that intervention ‘A’ yields,

in the NHB sense, an increase in effectiveness at a

greater extent than the effectiveness that could be

expected from the set WTP threshold or, in the NMB

sense, an increase in cost at a lower extent than the

cost expected from the set threshold. When the WTP

threshold is raised, the likelihood that intervention ‘A’

becomes cost-effective will increase accordingly. This

process will be performed repeatedly with respect

to an increasing WTP until the cost-effectiveness

acceptance for intervention ‘A’ approaches 100%. The

relationship between varying WTP thresholds and the

likelihood (%) of cost-effectiveness can be depicted

by an acceptability curve(8,17) (Fig. 6).

The acceptability curve for trastuzumab

(Fig. 6) crosses the horizontal axis at approximately 1.1

million Baht of the WTP threshold(14). This means that

if the society is willing to pay for a one-year increase

in the patient’s life at the amount of 1 million Baht,

trastuzumab will not be cost-effective at all. The drug

will, however, have more than a 50% chance of becoming

Fig. 4 Uncertainty of the incremental cost and effective-

ness of anastrozole

Source: Limwattananon et al (2005a)

The principle of NBA can be explained through

the following formulations:

Given that:

C
A
 is the total cost incurred by an intervention of

interest ‘A’

C
B
 is the total cost incurred by an appropriate com-

parator ‘B’

E
A
 is the effectiveness outcome of ‘A’

E
B
 is the effectiveness outcome of ‘B’

IC is the incremental cost of ‘A’ when compared with ‘B’

IB is the incremental effectiveness of ‘A’ when compared

with ‘B’

ICER
A vs. B

 is the incremental cost-effectiveness ratio

of ‘A’ when compared with ‘B’ and is equal to the ratio

between IC and IE

ICER
A vs. B

 = IC/IE = (C
A
 – C

B
) / (E

A
 – E

B
)

Willingness to pay (WTP) is a monetary

threshold (or ceiling ratio) to be traded off for an

effectiveness unit of A relative to that of B. Hence, the

intervention A is deemed ‘cost-effective’ as long as the

ICER
A vs. B

 is less than the set WTP threshold.

Based on the Monte Carlo simulation, which

results in a cluster of the ICER uncertainty dots, an

initiation of NBA is used to define a monetary threshold

(i.e., economic cost) that societies, payers, or patients

(depending on whose perspective) are willing to pay

for a unit of effectiveness (e.g., year of life, QALY)

gained by the intervention of interest relative to a
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Fig. 5 Uncertainty of the incremental cost-effectiveness of trastuzumab

Source: Limwattananon et al (2005b)

Fig. 6 Acceptability curve of trastuzumab for metastatic breast cancer

Source: Limwattananon et al (2005b)

cost-effective if the WTP of the society is more than 5

million Baht per QALY.

With this same acceptability curve, the 95%

CI for ICER of trastuzumab can be determined by the

2.5% and 97.5% acceptance levels. In this case, the

lower limit of 95% CI for ICER is equal to 2.1 million

Baht per QALY, whereas the upper limit is beyond the

limits depicted by this curve.

The acceptability curve can be used to

demonstrate the cost-effectiveness likelihood for

varying scenarios used in CEA. Fig. 7 illustrates the

CEA results from two perspectives, the government’s

and societal(18).

If there were no resources intended to be

devoted to the incremental effectiveness delivered by

an innovative health interventions (i.e., zero WTP), the
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conventional open cholecystectomy (OC) would be

more cost-effective for managing gallbladder-stone

disease in Thailand than laparoscopic cholecystectomy

(LC). Not until the WTP reaches 90,000 Baht based on

the societal perspective (or 140,000 Baht based on the

government’s perspective) per one QALY gained that

LC would be more likely to be cost-effective than OC.

The likelihood of LC dominating OC would not be

greater than 95% unless the WTP was greater than

190,000 and 270,000 Baht per QALY based on the

societal and government’s perspectives, respectively.

Recommendations

The best SA of the economic evaluation result

due to parameter uncertainty is PSA. The PSA can be

achieved if the mean (or proportion) values and the

standard error (SE) of input parameters used in the

CEA model are known. This is usually the case if the

individual level observations are readily available.

Otherwise, the mean (or proportion) and SE need to be

reported. The assumed data distribution appropriate

for the components related to cost and effectiveness

will determine the variations in cost and effectiveness

of the compared interventions facilitated by the itera-

tive process of the Monte Carlo simulation. The WTP

threshold set by society (in the case of using the societal

perspective for an analysis) per unit gain in effective-

ness will determine the likelihood that an intervention

of interest would be deemed cost-effective. The NBA

approach is the fundamental of this decision rule, which

is reflected through a cost-effectiveness acceptability

curve.

If the individual-level data is not available or

there is no reported mean (or proportion) or SE, sensi-

tivity of the CEA result can be analyzed using a

conventional deterministic SA. The easiest approach

is a one-way SA where uncertain parameters are set to

vary one at a time, holding other parameters constant.

A tornado diagram can help identify the most influential

parameter on sensitivity of the CEA result.
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In Thailand, economic evaluation results are being increasingly used for making health care resource

allocation decisions. To assess the usefulness of economic evaluation information, users of studies such as

policy decision makers or health care providers need to know whether the methods used in the study are

appropriate and whether the results are valid. The quality of previous economic evaluation studies, however,

was quite poor. The objectives of this article are to review the similarities and differences in reporting formats

based on existing reporting formats suggested by published methodological guidelines for economic evaluation,

and to provide recommendations for economic evaluation result presentation for Thai Health Technology

Assessment guidelines. The article presents a recommended reporting format including ten key elements

necessary for economic evaluation techniques. The recommended format will increase the transparency of

studies as well as facilitate comparisons between studies. This may eventually lead to high-quality and

reliable economic evaluation studies available for policy decision making in Thailand.
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Economic evaluation studies is used to

improve decisions about the allocation of health care

resources. In order to evaluate the usefulness of

economic evaluation results, users of studies i.e., policy

makers and health care providers, need to know whether

the methods used in the study are appropriate, whether

the results are valid and whether the results can

ultimately be applied to their settings. Currently, some

published methodological guidelines for economic

evaluation recommend that reporting formats need to

present results. There are a number of reasons why a

standardized reporting format for economic evaluation

would be useful(1). The first reason is that the trans-

parency of studies will be increased because it will be

more straightforward to accurately evaluate whether

the methods are proper and to determine what the

researchers have analyzed(2). Second, it may help to

compare the results between studies. For example, if

the results of cost-effectiveness ratios were presented

in a similar format, the users or readers would be more

certain that the differences in the ratios between studies

indicated the characteristics of the interventions being

evaluated rather than differences in study methodo-

logies. Lastly, a standardized reporting format would

improve the quality of studies as analysts will be

required to specify the important methodological

considerations in the report.

Consequently, the reporting format for

presentations of economic evaluation results is

tremendously important and necessary, especially in

Thailand, a developing country where economic evalu-

ation results have been increasingly used for policy

decision-making. This is true because the quality of

previous economic evaluation studies in Thailand was

poor(3). The objectives of this article are to review the

similarities and differences in reporting formats based

on existing reporting formats suggested by published

methodological guidelines for economic evaluation,

and to provide a recommendation for economic evalu-

ation result presentations for Thai Health Technology

Assessment (HTA) guidelines.

Special Article
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Similarities and Differences of Existing Reporting

Formats

Based on the published methodological

guidelines for economic evaluation, there are a num-

ber of similarities along with several differences among

available existing reporting formats. A number of re-

porting formats are used by the Commonwealth of

Australia, the Ontario Ministry of Health(4), the Cana-

dian Co-ordinating Office for Health Technology As-

sessment(5), and the National Institute for Clinical Ex-

cellence(6) for the provision of economic data before

the reimbursement of pharmaceuticals. In addition, the

reporting formats recommended by the US Public

Health Service Panel on Cost-Effectiveness in Health

and Medicine(7), and the British Medical Journal (BMJ)

Working Party on Economic Evaluation(8), are more

focused on the methodological standards in published

studies and on how to interpret the results of economic

evaluation by decision makers. Moreover, the report-

ing format proposed by the Task Force on Principles

of Economic Analysis of Health Care Technology

emphasises the importance of methodological issues

and the relationship between researchers and spon-

sors(9).

Several reviews have compared the similari-

ties and differences between economic evaluation

guidelines(10-12); even though there are differences

among various proposed reporting formats, these re-

porting formats recommended by existing guidelines

include common details regarding:

1) the background/rationale of the problem;

2) the viewpoint of the analysis;

3) the reasons for selecting the type of

analysis;

4) the population to which the analysis

applies;

5) the comparators being assessed;

6) the source of the medical evidence and its

quality;

7) the range of costs considered and their mea-

surement in physical and monetary terms;

8) the measure of effectiveness/benefits in the

economic study;

9) the methods for adjusting the timing of

costs and benefits;

10) the methods for dealing with uncertainty;

11) the incremental analysis of costs and

benefits;

12) the overall results of the study and its

limitations;

From the list above, there is a consensus on

the requirement to report major components of study

methodologies. However, there is no complete agree-

ment on how each methodological issue should be

handled. Based on the review of 25 published guide-

lines for economic evaluation, Hjelmgren et al(11) found

that the guidelines were in agreement of about 75%

of methodological aspects. Disagreement between

guidelines was highlighted in the choice of perspec-

tive, resources, costs that should be included in the

analysis, and methods of evaluation that resources

used. These differences were due to the dissimilar health

systems of each country and the different purposes of

the guidelines. For example, Tarn et al(13) reviewed and

compared 28 pharmacoeconomic guidelines from 23

countries based on 32 key features. Regarding the

standard reporting format, they found that nine guide-

lines (the Baltic countries (Latvia, Lithuania, Estonia),

Finland, France, Ireland, New Zealand, Scotland, Spain,

Sweden, and, England & Wales) did not include a

standard reporting format while eleven guidelines (the

Baltic countries (Latvia, Lithuania, Estonia), Canada,

Germany, Ireland, Poland, Portugal, Hungary, Sweden,

Belgium, the Canadian Common Drug Review, and the

US) recommended the disclosure of funding or an

author’s potential conflict of interest.

Recommendations on Thai Health Technology Assess-

ment (HTA) Guidelines

Most guidelines specify a required reporting

format to present the results from economic evalua-

tions. Regarding the Thai HTA guidelines, a common

recommendation is that all ten key elements should be

clearly stated as follows.

1) Defining the scope of the study

2) Selection of comparator(s)

3) Defining the type of economic evaluation

4) Measurement of costs

5) Measurement of clinical effects

6) Handling time in economic evaluation

studies

7) Handling uncertainty and sensitivity

analysis

8) Presentation of the results

9) Discussion of the results

10) Disclosure of funding and author’s

conflict of interest

1) Defining the scope of the study

A framework is an introduction commonly

providing the background of the study, the economic
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and clinical importance of the study, and a description

of the study design. The rationale of the problem should

be addressed and the program or intervention being

analyzed should be carefully described. Moreover,

the objective of the study should be addressed.

Enough details should be provided for readers to be

able to evaluate the appropriateness of generalizing

the results of the analysis.

The perspective of the study should be clearly

indicated at the beginning of the report because it is an

important part of the study which defines the costs

and effects related to the analysis. In addition, the

scope and boundaries of both the analysis and the

time horizon should be clarified. The boundaries are

defined by the groups of people included and the type

of effects analyzed. The time horizon describes how

long the resource use and effects are to be measured

for.

2) Selection of comparator(s)

The explanation of the intervention contains

the characteristics of the target population, the care

settings, the mode of service delivery, and the timing

of the intervention. The characteristics of the target

populations may include age, gender, race, socioeco-

nomic status, clinical history, geographic location or

other descriptors. The care settings, such as hospitals,

ambulatory clinics, or primary care practices should be

described. The mode of service delivery such as equip-

ment, personnel, and other aspects of the strategy

used, should be also indicated.

The description of the comparators should

be specified and the reason why the comparators are

selected should be addressed. The comparators are

the best available alternative as defined by clinical

guidelines, an inexpensive alternative, or a “do-nothing”

alternative. An explanation of these alternatives may

help readers understand how they relate to current

practice.

3) Defining types of economic evaluation

The type of economic evaluation used in the

analysis (i.e. cost-minimization analysis, cost-benefit

analysis, cost-effective analysis, or cost-utility analysis)

should be reported including the strategy, structure,

and important assumptions. It is also important to indi-

cate the outcome(s) of interest.

If the mathematical or simulation model

is used, the method (e.g. decision tree model, state-

transition or Markov model, or a probabilistic simula-

tion model) and all assumptions used in the model

should be specified. If the Markov model is used,

health states, cycle length, mechanisms for movement

between states in simulation models, and the special

features of the analysis should be explained. A diagram

of the event pathway of the model and the software

used should also be presented. In the case of using a

model, the tests performed to demonstrate the accuracy

of the programming and to establish the face validity

of the model calculations should be described in brief.

Moreover, the tests on the performance of the model

using extreme assumptions will demonstrate to the

readers that the model gives predictable results.

4) Measurement of costs

The cost section should include the year in

which the costs are presented in the study and the

type of currency used. The year will allow the readers

to interpret the cost-effectiveness ratio, or compare it

with the results of other studies. All costs due to the

intervention and related events following the inter-

vention in reference case-values, should be reported.

Adjustments for inflation such as use of the medical

component of the Consumer Price Index (CPI) should

be specified where applicable. In addition, it is recom-

mended that the types of costs, such as direct and/or

indirect be stated. It is also suggested that the cost per

unit of each resource, the number of units consumed,

the method for cost valuation, and the source of data

for each estimate in a table be presented. It is essential

to report whether the cost or charge data have been

used, and whether the ratios of cost to charge have

been applied. It is also necessary to mention the quality

of the cost data as well.

5) Measurement of clinical effects

An understanding of the source of effective-

ness in the analysis is essential to evaluate the quality

of the analysis and the appropriate use of its results.

The effectiveness content should be discussed

regarding the evidence of effectiveness of the inter-

vention, the nature of the relevant disagreement, and

the direction of the evidence. The rationale and

necessary assumptions should be presented to pro-

vide estimates of effectiveness for the analysis when

primary research or studies from supporting literature

are used. Also the inclusion and exclusion criteria of

the literature review should be notified. If program-

specific primary data is utilized, the general strategy

used and important assumptions made should be

clarified. For example, to extrapolate survival beyond

the end of the empirical data, survival analysis may
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have been used. If this is the case, the assumptions

should be addressed in the report. If a survey is used,

the response rate should be reported. The effectiveness

section includes the assumptions required and the

mechanisms used to incorporate data into an analysis.

It is helpful to summarize estimates of effectiveness at

the reference case values used in the analysis in a table

for convenient reference by the readers.

Information on health states or utility may

have been collected previously by measuring health

states directly within the study, or by asking experts

to determine the health states. The instruments that

have been used (e.g. the Health Utilities Index or the

EuroQoL), the information explaining the measurement,

as well as the methods used for value-outcomes (e.g.

rating scale or time trade off), should be reported. It is

recommended that the different health states used in

the study and the related preference weight in a table

format be presented.

In the analysis, if experts are required to

provide input (e.g. estimate probabilities, costs,

preference weights, etc.), the basis for selecting the

experts, the source of their expertise, the number of

experts contributing, the reason for using expert

judgment, and the process used to obtain their input

should be clearly described.

6) Handling time in economic evaluation studies

When a study period is longer than one year,

it requires costs and health effects to be discounted. In

these cases, it should be stated whether both costs

and health effects are discounted as well as giving a

statement of the discount rate.

7) Handling uncertainty and sensitivity analysis

Both the methods used to evaluate the effects

of uncertainty in the analysis and the important results

with confidence interval of the cost-effectiveness ratio

should be presented. The choice of variables and the

ranges used in the sensitivity analysis also should be

reported. If the Monte Carlo simulation is used, the

tests of the assumptions made concerning the distri-

butions of variables and their statistical independence

should be included.

8) Presentation of the results

Reference case results should be presented

as a table of costs and effects of all the alternatives.

For each alternative, it is recommended that per capita

of total costs, total effectiveness, incremental costs,

incremental effectiveness, and incremental cost-effec-

tiveness ratios (ICER) be reported in an accompanying

table. Although the discounted results using the

discount rate at reference case are presented as the

main results, the presentation should include both the

discounted and undiscounted results.

If possible, the aggregate and disaggregate

results on costs, outcomes and cost-effectiveness

ratios should be presented to provide information about

the effects of the intervention at both a population and

individual level. It is suggested that years of life saved

and quality adjusted life years saved (QALYs) should

be reported in order to provide readers with an under-

standing of the relative importance of life-lengthening

and the quality-enhancing benefits of the intervention.

Additionally, costs and cost-effectiveness ratios should

be presented in Thai currency (baht) on the cost per

unit of effectiveness with the year of the cost calcula-

tion, for example 50,000 baht per QALY saved (2008

baht value). The costs and incremental cost-effective-

ness ratios should also be rounded to whole baht or

to the nearest thousand, and the effectiveness should

be rounded, where appropriate. If there is a dominant

option (i.e. a higher cost and lower effectiveness than

other options), it should be specified in the table that

the option is “dominant” instead of reporting the

ratios. It is not recommended to report the average or

absolute cost-effectiveness ratios for each alternative,

because the readers may be confused and it may lead

to a misinterpretation of the results(3).

It is also suggested that graphical presenta-

tions of the study results would be helpful for general

readers. If the incremental cost-effectiveness results

are presented graphically, the incremental costs (two

consecutive interventions) should be displayed on the

vertical axis and the incremental effectiveness (i.e.

QALY) should be on the horizontal axis, so that the

slope of the line segment represents the increment

cost-effectiveness ratio. In addition, if a probabilistic

sensitivity analysis is performed, cost-effectiveness

acceptability curves, which present the relationship

between the value of ceiling ratios (willingness to pay

for a unit of outcomes) and the probability of favoring

each treatment strategies, are also recommended.

9) Discussion of the results

This section should start with a descriptive

interpretation of the quantitative results of economic

evaluation followed by a discussion of the overall

effect of important assumptions and the results from

the sensitivity analysis of key parameters. The limita-

tions of the study, for example the assumptions based
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on expert opinions, theoretical models, or incomplete

data, should also be stated to help the readers interpret

and generalize the results.

A comparison of results from other economic

evaluation studies of similar or related interventions

should be included. In doing so, the currency year

used in other studies should be converted to the year

used in the author’s study using the Consumer Price

Index (CPI). If the year of analysis is not specified in

the report, it is suggested that three years before the

date of publication be used. It is also important that the

similarities and differences of results between studies

be clearly explained

The cost-effectiveness of an intervention

can only be determined relative to other interventions.

It is difficult to make certain statements regarding the

incremental cost-effectiveness ratio of the intervention

alone. Whether an intervention should be implemented

depends on the resources available, alternative uses

of resources, and other constraints considered by

decision makers. As a result, researchers should be

careful when stating that an intervention is “cost-

effective” or “not cost-effective”.

It is proposed that the potential budgetary

impact on public and private healthcare expenditure

should be estimated and discussed. This should

include the impact on annual budgeting and the cumu-

lative impact over a relevant period. It is also important

to highlight the possible savings or additional non-

monetary resources needed when the intervention is

implemented. In addition, it may be important to discuss

whether the introduction of the intervention will lead

to increased or decreased need for related health care

services. Equity or ethical considerations related to

the introduction of the new intervention, for example

access or utilisation of healthcare, reduced or increased

inequality in health status, effect on a disadvantaged

social group, should also be discussed.

10) Disclosure of funding and author’s conflict of

interest

The study should reveal the source of

financial support of the study in order to make it

transparent. The relationship between the authors and

financial supporters and/or the authors’ potential

conflict of interest with the funding sources should

also be specified.

Final remarks

Guidelines demand a uniform approach for

reporting results from economic evaluation to increase

the transparency of studies, facilitate comparisons

between studies, or improve the general quality of the

evaluation undertaken. A common recommendation

is that all ten key elements discussed earlier in the

guidelines be clearly stated in the report.

To help guide general readers, the authors

have developed a report checklist (see Appendix)

which summarizes the above recommendations. It is

suggested that this checklist be used alongside the

guidelines to facilitate assessment on whether the

methods used in the study are appropriate and whether

the results are valid. It is also considered that the

guidelines and report checklist may be potentially

useful if national or local health care authorities require

a submission of the economic evaluation studies

conducted by stakeholders in addition to clinical data

for the consideration of the adoption of health

technology in health care benefit packages.
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Appendix.  Checklist for economic evaluation report

Please tick (√), fill in the blank, and write the number of the page which contains the details of each following topic

Intervention ........................................................................................................................................................

Compared with ..................................................................................................................................................

Indication of intervention .................................................................................................................................

Checklist for Economic Evaluation Report √ Page

1. Framework

1.1 State the background of the problem

1.2 State the economic importance of the study

1.3 State the clinical importance of the study

1.4 State the design of the analysis

1.5 State the objective of the study

1.6 State the target population for intervention

1.7 State the comparator programs or interventions

1.8 State the time horizon

1.9 State the perspective of the study

1.10 State the type of economic evaluation methods (i.e., CMA, CBA, CEA, or CUA)

2. Cost and effectiveness data

2.1 Identify the outcome measured in the study

2.2 State the sources of efficacy data

2.3 State the sources of cost or charge data

2.4 In the case of using data from expert opinion, state the sources and methods

used to collect the data

2.5 State the resource use separately from the cost data

2.6 State the method of transforming charges into costs or costs into charges

2.7 State the types of costs (e.g., direct, indirect)

2.8 State the year of valuation for all costs

2.9 State details provided of any adjustment for inflation/deflation for all costs

2.10 In the case of exchanging money values, state the exchange rate

2.11 State the valuation of cost

2.12 State the valuation of effectiveness

2.13 State the valuation of utility

2.14 In the case of the study period being longer than one year, state whether

discounting has been performed for costs and/or effects

2.15 In case of the study period being longer than one year, state the discount rate

2.16 State the reference case values used in the analysis

3. Model (if applicable)

3.1 State the choice of model (e.g., decision tree, Markov, etc.)

3.2 State the description of the model used

3.3 State the time horizon of the model

3.4 For Markov models, state the cycle length of the model

3.5 State all assumptions used in the model

3.6 Describe the event pathway in the model

3.7 Show a diagram of event pathways in the model

3.8 State the software used in the model

3.9 State the details of model validation that have been provided
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Economic evaluation is a useful and increasingly popular tool that helps policy makers and health

practitioners in the assessment of new technology and health interventions. It is expected that careful assess-

ment of the costs and benefits of all technology choices will guide one’s decision in selecting the best mixture

of cost-effective options, thus promoting allocative efficiency and increasing value for money within the

limited resources available. The use of economic evaluation is also seen as a key step towards evidence-based

medicine and evidence-based policy-making.

Nevertheless, value for money and allocative efficiency may not be the only or the most important

issue to be considered in technology adoption. There are a number of factors that should be evaluated in

addition to economic efficiency. These include safety, efficacy, and effectiveness of the technology or policy of

interest. In addition, it is important to assess other external factors that could be impacted by the use of such

technology or policy. This article presents two important areas of health technology assessment, in addition

to economic evaluation, that must be considered as a part of any health technology assessment exercise. They

are (1) health system feasibility and impact analysis, and (2) equity and fairness assessment.

Keywords: Health systems, Health technology assessment, Equity, rationing, Feasibility analysis

With scarcity of resources, access to techno-

logy and health programs could be limited and may

sometimes be restricted to certain groups of popula-

tion. In many clinical settings, the choice of who will

have access to the technology or drug is not decided

explicitly. The rationing of health services could take

several forms such as removing useful drugs or benefi-

cial treatments from health insurance benefit packages

to exclude some potential beneficiaries, having long

waiting time to delaying access to services, requiring

referral letters from primary providers to discourage

easy access, etc(1). Without the necessary information

to guide decisions, it is difficult to choose between the

different rationing methods. Also, the selected options

may not produce the best-expected results for society.

Economic evaluation is a tool that is increasingly popu-

lar, especially in health technology assessment (HTA)

as it provides explicit information on the benefit or value

a society could gain in relation to the cost involved in

the adoption of an intervention or technology. It is

expected that with better information from economic

evaluation exercises, informed decisions to select the

best mixture of cost-effective options will promote

allocative efficiency and will increase value for money

within the limited resources available.

Nevertheless, it is important to recognize

that economic evaluation is not the only tool that has

been used in HTA. The scope of HTA is not limited to

evaluation of value for money of the new technology

or innovation. In addition, increasing efficiency and

maximizing value for money is not necessarily the only

objective of health technology assessment. Evaluation

of safety, efficacy, and effectiveness is seen as a

necessary prerequisite to the economic evaluation of

any technology. In addition, there are also other external

factors, with regard to the technology of interest that

should be assessed.

This article presents two important areas of

health technology assessment, in addition to economic

Special Article
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evaluation, that must be considered as a part of any

health technology assessment exercise. They are (1) a

health system feasibility and impact analysis, and (2)

an equity and fairness assessment. The first section of

the article explores health system-related issues that

are relevant to HTA including the use of health system

perspectives in HTA exercises. It also argues for the

inclusion of health system implications and feasibility

analysis in the assessment of technology. The second

section explores the equity and fairness assessment of

new technology and describes the use of these criteria

in the reality of health care rationing and priority

settings in the health system. The article ends with the

conclusions and recommendations.

I. Health Systems, Health Technology Assessment,

and Feasibility Analysis

The word ‘health system’ seems to be quite

simple. However, it may mean different things to

different people. Some may think of a health system as

hospitals and clinics. Some may think of the Ministry

of Public Health. It is therefore important to clarify the

definition of ‘health system’ before we discuss further

its goals and its interaction with health technology.

The World Health Organization, in its World Health

Report 2000, proposed the definition that the term

‘health system’ includes all actors, institutions and

resources that undertake health actions - where the

primary intent of a health action is to improve health. It

is not limited to the health sector as programs such as

environmental control, tobacco tax, and health educa-

tion in schools are also included.

It is rather obvious that the goal of health

systems is to improve health, “a state of complete

physical, mental and social well-being and not merely

the absence of disease or infirmity”(2). However, the

interest of health systems is not limited to individual

health. The focus of health systems should be on

population health, the level of health of the population

as well as the distribution of health outcomes among

them.

Several other goals of health systems in

addition to population health have also been proposed.

The World Health Report in 2000 suggested that the

ultimate goals of health systems include level and

distribution of health; level and distribution of system

responsiveness; and fairness in financial contribution

to health(3). The Organization for Economic Co-opera-

tion and Development (OECD), and a few other coun-

tries, proposed additional dimensions of health system

goals such as acceptability, accessibility, appropriate-

ness, competence, continuity, effectiveness, efficiency,

and safety (4). To achieve these health system goals,

the health system relies on its four main functions-

service delivery, financing, resource generation, and

stewardship-which are described in Table 1.

A. Health Technology and Health System Impacts

Health technology is defined as “prevention

and rehabilitation, vaccines, pharmaceuticals and

Functions Description

Financing Health system financing is the process by which revenues are collected from primary and

secondary sources, accumulated in fund pools and allocated to provider activities. Health

Financing is comprised of three subcomponents: revenue collection, fund pooling, and pur

chasing.

Resource generation Production of inputs, particularly human resources, physical resources such as facilities and

equipment, and knowledge by various organizations to support the provision of health ser-

vices

Service delivery Service delivery refers to the combination of inputs into a production process that takes place

in a particular organizational setting and that leads to the delivery of a series of interventions of

both personal and non-personal health services.

Stewardship Stewardship involves three key aspects: setting, implementing and monitoring the rules for the

health system; assuring a level playing field for all actors in the system (particularly purchas-

ers, providers and patients), and defining strategic directions for the health system as a whole.

It can be subdivided into six sub-functions: overall system design, performance assessment,

priority setting, intersectoral advocacy, regulation, and consumer protection.

Table 1. Four main functions of health systems

Source: adapted from(3)
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devices, medical and surgical procedures, and the

systems within which health is protected and main-

tained”(5). Within this broad scope, health technology

is not limited to drugs or diagnostic machines. Inno-

vative public health interventions, new health policy

initiatives, and new clinical management techniques

are all considered parts of health technology.

Health technology and interventions play a

key role in health systems. They serve as a major

resource, in addition to financial and human resources,

for all health system functions. They are also inputs

for health service delivery which can contribute to

health system performance in the achievement of health

system goals (6). Technology changes the way health

care is delivered and generally improves its health

outcome.

Nonetheless, new technology and interven-

tions are not always beneficial or risk-free. New pharma-

ceutical ingredients may create serious side effects to

the patients. Some new appliances are not effective

outside laboratory conditions and create no benefit to

health. Inappropriate and over utilization of techno-

logy could also be harmful to an individual’s health.

Moreover, new technology and innovations may

require additional financing and resources for their

adoption or application. In the US, technology is seen

as a major cost driver of health expenditure(7,8). The

introduction of new technology or interventions could

also draw resources from other health programs and

weaken the health system. It is therefore important for

any new health technology to be assessed before its

adoption.

B. Health Technology Assessment

According to Banta (9), the term HTA was first

conceptualized in 1976 even though the practice of

technology assessment predated that by several

decades. Initial interest in technology assessment

came from the area of pharmaceutical safety. The Elixir

Sulfanilamide tragedy led to the promulgation of the

US Food, Drug and Cosmetic Act of 1938, which requires

safety approval for New Drug Applications before

marketing(10). The interest in efficacy and efficacy

requirements only came in 1962. Therefore, most of the

treatments recommended in medical textbooks in the

early 20th century were found to be of dubious effect or

even harmful(9).

The rapid diffusion of high cost technology,

e.g. CT scanners, raised an important concern about

the value for money of new technology and brought

the interest in HTA to a higher level(11). One historical

landmark in HTA development was the release of the

Cochrane’s book titled “Effectiveness and Efficiency”

in 1971(9). Cochrane proposed the use of quality

evidence, particularly from randomized-controlled

trials, for medical intervention and health technology

assessment. In the same year, the United States

Congress established the U.S. Congressional Office of

Technology Assessment which later became a key

player in health technology assessment in the United

States with a focus on effectiveness and cost-effec-

tiveness.

Health technology assessment (HTA) has

been defined as a form of multi-disciplinary policy

research that systematically examines the short- and

long-term, direct and indirect, intended and unintended,

consequences of the development, diffusion, and

application of a health technology, a set of related

technologies or a technology related issue(5,12-14).

HTA involves the assessments of relevant available

knowledge in various fields from medicine, social

studies, ethics, and economics. Its main purpose is to

inform decision-making(13). According to Draborg et al,

HTA “systematically evaluates the effects of a techno-

logy on health, on the availability and distribution of

resources and on other aspects of health system per-

formance such as equity and responsiveness”(6).

Despite its initial focus on pharmaceuticals

and clinical procedures, HTA has a broad scope. It

covers a whole range of interventions and technologies

that are provided within the health system. Medical

devices, surgical procedures, and diagnostic techniques

are included. In addition, HTA also covers inter-

ventions that are implemented by the health system

such as health financing policies or monitoring and

evaluation programs(6).

There are also debates as to whether HTA

should limit its scope only to assessment (“the scien-

tific analysis, gathering and summarizing information

and producing knowledge”) or extend to the area of

health technology appraisal (“the political process

of decision-making, taking into account information

as well as values”)(15). The latter requires that the

knowledge acquired from assessment be considered

at the policy-making level with an explicit framework

of values and preferences(15,16). The ten basic steps of

HTA as proposed by Goodman are shown in Box 1

below.

C. Roles of HTA in Health Systems

HTA is a component of health system

functions. It serves as a resource generation function
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whose product – knowledge – benefits other health

system functions including health service delivery.

HTA informs priority setting and resource allocation

processes as well as helps policy-makers in defining

strategic directions for the health system.

McDaid et al and Goodman propose that

HTA can help influence decisions in regard to health

systems in many ways and at several levels(13,17). At

the clinical service level, HTA can be used to develop

treatment guidelines to guide health workers’ practice

and patients’ understanding of the proper use of

health care technology. At macro policy level, it helps

decision-makers in deciding on strategic directions of

health care organizations including decisions to adopt

or implement new policies or interventions. HTA is also

frequently used by health insurers and national health

program managers to guide decisions regarding benefit

packages and resource allocations. In many countries,

the knowledge gained from HTA has been used in

pricing decisions such as health service charges and

drug prices.

For its effective use, HTA should take into

account the impact of technology adoption on health

system functions in addition to clinical or economic

aspects. There are several possible health system

impacts from technology adoption such as financial,

labor, and infrastructure needs, as well as the require-

ments for managerial and information system support.

HTA should also consider the potential implications

on health system goals beyond aggregate health

gains e.g. the distribution of health, responsiveness,

and fairness.

D. Feasibility Analysis

A feasibility study is an initial study to

determine whether a project or technology could be

implemented with potential success and sustainability.

They are frequently used in the business sector to

initially evaluate a project of high investment value

before carrying out a more detailed study. In the health

Indicator                       Description Calculation

Average rate of return (ARR) average level of profitability average profit /

as a percentage of investment average investment

Average payback period time required to obtain full net investment / average

investment amount annual cash inflow

Net present value (NPV) profitability measure that uses the present value of total inflows –

discounted cash flow techniques present value of all investment

Benefit to cost ratio Proportion of benefit in relation to cost present value of cash inflows /

present value of investment

Internal rate of return (IRR) percentage profitability, discount rate which forces the

or its percentage rate of return NPV of the project to equal zero

Break-even volume the volume needed to reach the fixed cost / (net revenue per unit

financial break-even point –variable cost per unit)

Box 2. Common tools for economic feasibility analysis

Source: (18,19)

  1) Identify assessment topics

  2) Specify the assessment problem (including purpose and

intended users)

  3) Determine locus of assessment

  4) Retrieve available evidence

  5) Collect new primary data (as appropriate)

  6) Interpret evidence

  7) Synthesize and consolidate evidence

  8) Formulate findings and recommendations

  9) Disseminate findings and recommendations

10) Monitor impact

Box 1. Basic Steps of HTA

Source: (13)
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sector, feasibility studies are particularly useful for

projects that require extensive investment or have a

broad impact on the overall health system. For example,

broad implementation of expensive interventions, the

purchase of big-ticket medical equipments, or the

adoption of national programs deserve a full feasibility

analysis-assessment as a part of HTA.

Several dimensions of feasibility should be

assessed before the decision to adopt such technology

or interventions. Four main types of feasibility analysis

are described here. They are market feasibility assess-

ment (demand analysis), economic feasibility assess-

ment (financial analysis), technical and organizational

feasibility assessment, and legal, environmental and

cultural feasibility assessment.

Marketing Feasibility / Demand Analysis

In the business sector, market feasibility

analysis is crucial to determine the success of a product.

It involves the analysis of demand for the product, and

the willingness to pay for it, in the population. It also

needs to take into account other competitors in the

business as well as other competing technologies that

exist and that may emerge in the future.

In health, this issue is a little more complex

as we consider not only the demand but also the need

for the technology. The population in need of the

technology is usually larger as demand only identifies

expressed need. The analysis therefore depends on

the type of technology and the types of purchaser,

payer, and/or sponsoring agency. Usually this requires

epidemiological data of the disease involved and the

demographic data of the population of interest.

Economic Feasibility / Financial Analysis

Economic or financial feasibility analysis

determines whether a project or a technology produces

adequate monetary returns which merit its investment,

as well as whether the health system has enough

financial resources to invest in it. It is usually done in

the event of an intensive capital or high price techno-

logy investment. The analysis usually looks at two

major components of program finance: (1) return on

investment; and (2) cash flow requirements. Common

tools for economic feasibility analysis are provided in

Box 2.

Return on investment considers the financial

returns that can be collected over the life time of a

product or a technology in relation to the investment

costs. In health programs, the return may be in the form

of usage charges or co-payments or nothing. The

analysis is sometimes called budget impact analysis,”

and identifies the level of budget that needs to be

prepared for this product or technology over a period

of interest. For that technology with a stable demand

or need, the required budget could be quantified on a

periodic basis e.g. per year. However, for certain

technologies or health programs where the users or

beneficiaries could increase over time, the budget

requirements could be continuously increasing and the

overall budget requirements could reach an exorbitant

amount. For example, an inclusion of hemodialysis for

chronic renal failure patients in the reimbursement

package would incur increasing costs to the health

insurers as the number of eligible beneficiaries would

increase each year during their longer life span and

their prolonged demand for dialysis.

Cash flow analysis identifies the amount of

money required for a certain period of time. It is important

for big-ticket technology e.g. expensive diagnostic

machines, where the cost of acquisition is high and

may require expensive maintenance or even replace-

ment. The level of cash required may not be stable over

a prolonged period of time and there may be a surge in

money requirement during certain periods i.e. for key

component replacement, etc.

An economic feasibility analysis usually

involves multiple time periods. It is therefore important

that the use of adjustment factors or discount value is

used to calculate net present value. The level of inflation

could impact the financial requirements and the

feasibility of the project.

To conduct full financial analysis for capital

investment, Gapenski proposes five key steps: (1)

estimate the total capital expenses; (2) forecast the

operating cash flows including the incremental cash

flows (cash flow if project undertaken minus cash flow

if it was not), sunk cost, inflation, and the effect of the

project on other parts of the system e.g. changing

clinical or practice styles; (3) assess the riskiness of

the estimated cash flows using tools such as break-

even analysis or a calculation of the payback period;

(4) estimate the project’s capital costs given the level

of riskiness; and (5) assess the profitability of the

project using tools such as net present value (NPV) or

internal rate of return (IRR). Decision-makers should

consider the financial information from this analysis

before investing in any capital-intensive projects.

Technical, Organizational, and Schedule Feasibility

For technology or projects to function effec-

tively, there are other types of inputs that are required
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in addition to monetary inputs. These include human

managerial requirements.

As health programs or projects are largely

labor-intensive and frequently require special skills, it

is important to evaluate the human resource require-

ments for every program or technology to be imple-

mented. Shortages in the health workforce could limit

the feasibility of the program. An estimation of health

workforce requirements should take into account both

quantity and quality requirements. This involves the

analysis of workforce capacity and competency, as

well as skill-mix in comparison to the expected demand

or need of the program or technology.

The decision to adopt a technology or inter-

vention program should also consider managerial

requirements and information system gaps. When a

number of actors are required in technology adoption

or project implementation, time analysis of key actors

in relation to the project’s time frame is also necessary.

Legal, Environmental, and Cultural Feasibility

There are also other dimensions of feasibility

analysis that need to be considered. Legal feasibility

requires a careful review of relevant laws, bylaws, and

regulations in relation to the project or technology to

be adopted. In Thailand since 1992, the Environmental

Protection Act has required that a project in selected

areas of the country or of a certain size need an

Environmental Impact Assessment study before being

approved. For example, an EIA study is required for

any construction project to build a hospital above a

60-bed capacity in any area, or any river-side or

beachside hospital that is above a 30-bed capacity.

In addition to legal and environmental

requirements, there is a cultural dimension. This includes

both the acceptance by the general Thai culture and

also by the local or area-specific culture as well. The

program adoption needs to be aware of and sensitive

to the cultural and religious diversity in the area of

implementation. For example, a policy to retain a

newborn’s placenta for laboratory investigation

may face resistance in Muslim-dominated areas as a

placenta is considered a part of the body that should

be brought home to be buried properly.

II. Equity and Fairness in Health Technology Adoption

Decision

With scarcity of resources, economic evalua-

tion has been advocated as a tool to guide policy

makers in their decisions on which technology to

adopt based on the value for money of said technology

and interventions. In a number of countries, cost-

effectiveness is required - in addition to its efficacy,

safety, and effectiveness - for a technology to be

evaluated for adoption or funding. For example, the

National Institute of Clinical Excellence in the UK and

the Pharmaceutical Benefit Scheme in Australia both

require economic evaluation for their decisions to

adopt certain technologies or drugs into the health

care program.

The use of economic evaluation as the only

tool for technology assessment and adoption decisions,

however, faces several limitations. These limitations

are both methodological and operational. Methodo-

logical issues include the choice of comparators, the

choice of incremental versus marginal analysis for

non-constant or non-divisible interventions, the incon-

sistency of economic evaluation guidelines, and the

constraint of economic evaluation tools in capturing

externalities and non-health outcomes(17,20-22). Opera-

tional limitations include substantive informational

and time requirements needed for the assessment,

perspectives and the ability to generalize the results,

poor linkage with decision-makers, and the lack of a

publicly acceptable, incremental cost-effectiveness

threshold(1,22,23).

A stronger criticism on the focus on economic

evaluation in health technology assessment and

resource allocation lies at its ignorance of distributional

aspect. Generally, economic evaluation practice aims

to maximize health gains by treating everyone the

same and ignores the distribution concern over indi-

viduals(24-26). This could be against the principles of

policy-makers or the public and results in a reluctance

to use the economic evaluation results by policy-makers.

Several studies have found that policy-makers and

the public are willing to accept a certain degree of

inefficiency in exchange for an improvement in equity

or fairness(27,28). In addition, they feel that several

criteria should be used in health care rationing(1,29).

This part focuses on the important role that

equity and fairness have in technology adoption

decisions. It explores the meaning of equity and fairness

with particular focus on health equity. It then explains

how health equity has been prominently considered in

health system rationing and priority setting. It then

discusses how equity and fairness should be included

in HTA as well as the possibility of integrating equity

considerations with economic evaluation results.

A. Definition of Equity and Health Equity

Equity is not the same as equality. It is a moral
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and ethical concept that is grounded in the principles

of distributive justice(30). An equitable society is not

necessarily a society in which everyone is equal or has

the same level of wealth and resources. The emphasis

is on social justice or fairness in the society.

Similarly, health equity is a concept that is

based on the equity concept. Health equity is not the

same as health equality(30,31). The differences in the

level of health or health disparities in the population

are not always unfair. An obvious example is the

difference between young and old. Health inequities

are defined as the “differences in health that are

unnecessary, avoidable, unfair and unjust”(31) and

health equity is therefore referred to as “the absence of

socially unjust or unfair health disparities”(30).

The World Health Organization states that

“[e]quity in health implies that ideally everyone

should have a fair opportunity to attain their full

health potential and, more pragmatically, that no one

should be disadvantaged from achieving this

potential, if it can be avoided”(32). According to Sen,

health equity is among the most important components

of social justice(33). Equity in health is an “ethical value,

inherently normative, grounded in the ethical principle

of distributive justice and consonant with human

rights principles”(30).

Two main concepts of equity are frequently

referred to in health: horizontal and vertical equity.

Horizontal equity applies to people in the same status

or situation. In the horizontal equity concept, people

who are alike should be treated in the same fashion.

For example, patients with the same health needs

should receive an equal share of health care resource

and treatments.

Vertical equity focuses on the difference

between individuals or groups of people. In this

concept, people who are unlike in relevant respects,

e.g. income or health needs, should be treated differently

in a just way. For example, people in lower economic

groups should receive more priority in public support

than higher economic groups and people with higher

health needs should receive more treatments.

It is argued that the scope of health equity,

both vertical and horizontal, should not be limited to

the equity of health care access(33). Recent debates on

health equity have expanded its scope to the distribution

of health of the population. Sen takes this further and

argues for an even broader scope; equity in the oppor-

tunity to health. Health equity should also consider

how “resource allocation and social arrangements

link health with other features of states of affairs”(33).

B. Equity implications from the choices of economic

evaluation techniques

Economic evaluation techniques are generally

based on assumptions to quantify the gains or benefits

and the costs into comparable units. The Thai Health

Technology Assessment Guidelines propose a number

of techniques and assumptions for economic evaluation

for researchers in their analyses(34). It is therefore very

important for researchers and users of the evaluation

results to realize the possible equity implications of

these choices.

The choice of outcome measurement certainly

has an implication on whose benefit will be counted

more. For example, if improvement in life expectancy is

used as the outcome measure, an intervention that

benefits the elderly relatively more will be considered

as less cost-effective than another intervention that

benefits younger people more (when other aspects are

the same). Similarly, some measurement techniques will

value the benefit to disabled persons less because their

potential gains from recovery (disability averted) from

an intervention will be less than for non-disabled

persons.

The selection of costing types could also give

different value to different groups especially on the

evaluation of economic cost e.g. loss of productivity.

The use of ‘willingness to pay’ will put a higher value

on those with the higher ability to pay (richer people).

The guidelines suggest the use of a national wage

average in the analysis, which means it will be insensitive

to the difference in actual productivity lost by different

population groups. Different perspective used in the

analysis could also affect the inclusion or exclusion of

certain costs or benefits. This may have different

implications on different groups as well.

The level of ‘discount rate’ may also suit

different groups differently. It was found that the rate

of time preference is not the same for different income

level populations, with low income households

generally having a higher discount rate1. This means

the use of a higher discount rate is more reflective of

the poorer population preference.

C. Ethical perspective for health resource allocation

Economic evaluation techniques are generally

based on utilitarianism which focuses on efficiency

through maximizing gains or benefits in respect to cost.

These benefits could be in the form of well being (cost-

benefit analysis), health utility (cost-utility analysis, or

health gains (cost-effectiveness analysis) and are

valued equally irrespective of their distribution. This
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creates criticism against its use by some especially

those who do not want to provide relatively more

resources to the rich or those already having an

advantage in the society. This assumption of “distri-

butive neutrality” used in the Economic Evaluation

exercise is also against public  respondents’ and policy-

makers’ views as found in many studies(35). Many of

them believe that fairness should have a greater impor-

tance than the maximization of benefits(29,36). In the

equity approach, maximizing aggregate benefits to the

society is not its primary concern.

Despite a strong interest in fairness of

resource allocation, there is no consensus among the

public or philosophers on a single set of allocation

criteria which would be considered as a fair alloca-

tion(37,38). On several occasions, the ethical and justice

theories may be in conflict among themselves(39). It

is, therefore important to make explicit the decision

criteria used in resource allocation decisions.

Several equity and fairness criteria have been

used in resource allocation decisions. A number of

studies have been carried out to explore the preference

for these criteria in hypotethical allocation decisions

by both the public and policy-makers(27,40). Six major

decision rules are discussed here: severity of health

conditions, realization of potential health, rule of rescue,

preservation of hope, concentration of benefit, and

age-related preferences.

Severity of health conditions

Under this criterion, the priority of resource

allocation should be given to the neediest i.e. those

who have the most need. There are several ways to

define health needs, each of which could be based on

a subjective evaluation. In practice, it is common to

use severity of health conditions as the criterion to

reflect need(41) when patients or a population with more

severe health conditions receive more resources

irrespective of the value for money of the interventions

or their capacity to benefit. Many previous studies

have shown that people are willing to prioritize

interventions that address severity of health over

interventions that are cost-effective(27,40,42,43).

Realization of potential health

The use of capacity or potential to benefit

from the intervention as a measurement of need in

resource allocation decisions is another choice.

However, this policy was not well received among the

public as this approach unavoidably discriminates

against those with disabilities or permanent injuries.

There is abundant evidence from many countries which

shows that people reject discrimination on the basis of

disability, and that people want to avoid discrimination

against those with disabilities or chronic illness(27,41).

Rule of rescue

Similar to the criterion based on severity of

health conditions, the rule of rescue is a criterion that

is based on one aspect of health need; the case of

imminent and immediate life threats. Decisions based

on this rule would choose to save “identifiable”

individuals from life-or-death situations instead of other

cost-effective non-lifesaving measures that may benefit

statistical lives(42). The allocation decisions would allow

them to be saved or would leave them to die. The use

of this criterion is common in clinical practice such as

in the case of the retransplantation of organs in

previously transplanted cases to save immediate life

instead of giving these organs to other first time

transplant candidates who may have a higher chance

of success(40,44).

Preservation of hope

Empirical evidence from a number of studies

suggests that people may not be willing to totally ignore

patients who are left with only cost-ineffective

therapy(44-47). The case of allocation of scarce organs

for transplantation is frequently raised. It is found that

people do not want to restrict the allocation only to

those who have the chance of the greatest health gains,

thus leaving the others to die. They still want to

preserve the hope of survival to those persons who

may be less cost-effective candidates otherwise(46).

Concentration and dispersion of health benefits

A number of studies have shown that people

prefer a more even spread of the distribution of health

benefits (27,48,49). For example, an experimental study by

Nord et al. found that an intervention that can save 1

year of life for 10 persons (10 years in total) is considered

the equivalent to another intervention that will prolong

life for 5 years for 3.5 persons (17.5 years in total) despite

the latter’s higher aggregate years of life gains(49). In

this case, a health intervention that spreads the health

benefits, in terms of life years to a broader population,

is valued more highly than an intervention with

concentrated benefits to a few individuals for the same

level of total benefits. There seems to be a discounting

of value of additional life years in this reasoning.

However, recent evidence shows that this

preference for the dispersion of health benefits does
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not always apply(43,50,51). A few studies have found

evidence of a minimum threshold level of benefit below

which the public would prefer concentrating benefits

to fewer individuals instead. For example, Choudhry,

Slaughter and colleagues found that in the study of

Canadian senior health officials, the same respondents

could have differing preferences for concentrating or

spreading benefits depending on the level of the

benefits in consideration(52). A study by Olsen in

Norway also found a similar pattern. This threshold

level varies based on the size of both the small and the

big benefit in question(51).

Age-related social preferences

Many studies indicate that people are willing

to give priority to certain age groups, usually the young,

in competition for limited health care resources(27,49).

Three groups of reasons for the preferences to the

young over the elderly have been proposed. Utilitarian

ageism gives preference to younger patients because

saving them means saving longer expected years of

living. Productivity ageism considers the level of

productivity as the basis of giving preference.

Egalitarian ageism, on the other hand, aims to reduce

inequality in age of death by favoring equal opportunity

to live to a certain age. This last form of ageism is

similar to the “fair innings” concept proposed by

Williams on a social expectation for the achievement of

a fair minimum length of life(53). Because everyone can

expect to pass through the different stages of the life

span, giving different value to a year of life extension

at different stages in the life span need not unjustly

discriminate against individuals(54).

Other dimensions of social preferences

Fair distribution is not necessarily the same

as equal distribution. Because the existing distribution

of health and health opportunities in the population is

generally not equal, priorities may be assigned to certain

subgroups of the population who are currently under-

privileged. For example, those who believe in the “maxi-

min theory” of justice, which aims to maximize the mini-

mum, would give priority of benefit to the worse-off

population in the society. In some societies, preference

may be given to a specific population with certain

characteristics such as gender, geographical regions, or

ethnicity. In a study of 80 economic students in Sweden,

the respondents showed that an intervention that

produces 1 quality-adjusted life year (QALY) gained in

a healthier group is equivalent to an intervention that

increases only 0.45 QALY for a health deprived group(48).

Evidence on public interest in fairness of

resource allocation decisions reflects the willingness

to trade efficiency or health maximizing goals with equity

or fairness. In the context of a national health system,

fairness or social justice plays a more important role

as the main reason for a national health scheme is to

primarily achieve fairness-related objectives(55). Several

methods have been invented to try to integrate equity-

dimension into, or in addition to, the existing economic

evaluation techniques as described below.

D. Integrating equity dimensions into health techno-

logy priority settings

Considering the public’s and policy-makers’

interest in integrating equity concerns into resource

allocation decisions, a number of tools and methods

have been introduced to allow for the integration of

normative values in economic evaluation techniques.

These can be done as part of the outcome measure-

ments or separately in addition to the economic evalu-

ation results.

One way of integrating equity dimensions into

outcome measurements is by the choice of the evalua-

tion technique. It is argued that the use of cost-benefit

analysis instead of cost-effectiveness analysis allows

the researcher to take other externalities, beyond health

outcome, into consideration(20). However, in practice

there are still several methodological concerns about

the valuation of health outcome and other benefits

into monetary units to be used in CBA. Some of the

methods, such as the human capital approach or the

contingent valuation approach, also inherit equity

concerns in themselves.

Another approach of integrating equity

dimensions into outcome measurements is by adjust-

ing total QALYs by some weights that reflect the

public’s value of certain population groups. This

approach is sometimes called “cost-value analysis” to

reflect that the outcome of interest has now changed

from health utility to social value(56,57). An example of

this approach is the use of severity weight and poten-

tial weight to adjust for the social preference put on

severity of health conditions and potential to benefit

from interventions(43). However, this approach is still

far from practical to implement due to its weakness

in methods, the current data gaps, and political

acceptance in the real world(57).

Equity perspective could also be explicitly

integrated into the decision-making process after

economic evaluation analyses are done. One approach

proposed by James et al, the Clarified Criteria Approach,
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employs a model to estimate prioritization score. This

allows policy makers to put weights on equity and

efficiency explicitly(58).

Recent developments to integrate equity and

fairness concerns into economic evaluation decisions

involves the use of a “discrete choice experiment” – a

form of multicriteria-decision analysis – to allow for the

consideration of other attributes of health outcomes

and social preferences into the priority setting deci-

sions(59,60). Under this approach, multiple allocation

criteria e.g. severity of health conditions, the concen-

tration of benefits, and efficiency, could be simulta-

neously considered using quantitative statistical

techniques in a systematic and transparent manner.

However, despite its attractiveness and feasibility as a

priority decision aid, this approach and its method

are still being developed and tested to gain a better

understanding of the caveats and limitations(61,62).

E. Health system resource allocation in practice

Resource allocation and priority setting of

health interventions occur at many levels in the health

system. Clinicians are involved in bedside rationing.

Health managers control the budget, staff, and time

allocation for various health programs. Health insurance

managers decide on benefit packages and reimburse-

ment limits for new and old technologies.

At each level, the decisions can be made

through explicit or implicit criteria and several factors

may be considered altogether. Apart from efficiency

and equity or fairness criteria, policy-makers may

incorporate other factors into their allocation decisions.

Financial factors, such as level of total financial invest-

ment and affordability and sustainability, are generally

high on the agenda. Some technologies or drugs

may be excluded from the benefit package or public

subsidy if individual responsibility is expected. Addi-

tionally, most of the decisions are heavily influenced

by the political situation and the environment surround-

ing the decision process.

It is also found that different levels of health

care managers or decision-makers may have different

concepts of equity. The public, doctors and health

managers may have different view on priorities, and

how to spend health resources(63,64). Nevertheless, there

is strong support for a pluralistic combination of

different criteria in rationing(65). A study in Thailand

interviewing 36 key informants in the health sector -

health authorities, health professionals, and academia

- confirms that health maximization is not the only or

the preferred criteria in health care rationing(29).

Additionally, the public wants to be involved

in how priorities in the health sector are set(66-68). There

are several possible mechanisms where people’s views

can be heard such as through interviews, postal

surveys, public consultations, or a system of citizen

juries(66,69). One caveat is that people’s opinions may

differ significantly when they are given enough chance

to deliberate or discuss(70). In other words, the instinc-

tive view could be completely different from the con-

sidered view (after discussion) on any priority-setting

issue. The public consultation process could also

be costly and “may result in an inefficient use of

resources”(71).

One major challenge in evidence based

priority decisions is the lack of information. Health

technology assessment and economic evaluation is a

new field of the late 20th century with a limited number

of studies available to inform decision-makers and the

public. This applies globally as well as in the case of

Thailand(29). The evidence available is also of varying

quality and requires careful and critical appraisal

before its use(72,73).

IV. Conclusion

Economic evaluation is a tool to aid priority

setting with the aim of increasing efficiency of resource

allocation. It is a major component of the health

technology assessment exercise that produces

knowledge beneficial to the health system performance.

However, economic evaluation alone is not sufficient

in making health technology adoption and rationing

decisions. Many other tools and criteria such as the

use of feasibility analysis and equity perspective should

also be employed.

This article describes the linkage between

economic evaluation, health technology assessment

and the health system. However, it has been found in

many countries that the impacts of HTA in policy

appraisal and the decision-making process are still very

minimal(16). One possible reason, as claimed by Oliver

and colleagues, is that “[m]any people from many

different perspectives and for many different reasons

remain skeptical of the relevance of current HTA

activities for practical decision-making purposes” (16).

Also, the assessment of the social, political, and ethical

aspects of health technology remains limited,

jeopardizing its popularity(11).

A number of suggestions have been proposed

for the success of HTA in health system decision

makings. They are:

- HTA should be considered as a
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multidisciplinary approach that needs to consider all

relevant aspects in addition to economic evaluation(16).

This includes political, social, equity, and ethical

dimensions in the assessment process.

- For HTA guidelines, the process of develop-

ment must be open and fair(39,67). The criteria and the

process used in the development should be explicitly

explained. The final guideline products should be

easily available to the public.

- Formal structures or institutions should be

developed with mandates to advocate for the use of

HTA and its results in decision making(16,74). There

should be regular communication and exchanges

between HTA evaluators and stakeholders working in

the health technology sector(11,16)

- The technology assessment process should

be informed by a broad set of perspectives(11). The

involvement of the public in priority setting decisions

could be beneficial but may come at a cost. Neverthe-

less, all the decisions and the rationales behind them

must be made accessible to the public. Also, a system

should be developed to allow for a change or challenge

to these decisions by the public.

Opportunity exists for the development of

HTA and its influence in policy decision-makings in

Thailand. The challenge is the lack of quality evidence

and the limitation of the resource available for HTA

activities in the country. Optimistically, the emergence

of newly established programs such as the Ministry of

Public Health’s Health Intervention and Technology

Assessment Program (HITAP) and the Setting Priorities

using Information on Cost Effectiveness (SPICE) Project

will lead the country in HTA development and

implementation which will result in a better health system

performance and health outcomes for the population.
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°“√·æ∑¬å¡’¢âÕ¡Ÿ≈‡æ‘Ë¡‡μ‘¡„π°“√μ—¥ ‘π„®‡≈◊Õ°„™â‡∑§‚π‚≈¬’∑“ß°“√·æ∑¬åÀ√◊Õπ‚¬∫“¬ ÿ¢¿“æμà“ß Ê ‚¥¬‡©æ“–

Õ¬à“ß¬‘Ëß°“√ª√–‡¡‘πμâπ∑ÿπ∑’Ë‡°’Ë¬«¢âÕß‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ª√–‚¬™πå∑’Ë‰¥â√—∫®“°°“√‡≈◊Õ°„™â‡∑§‚π‚≈¬’·≈–π‚¬∫“¬

π—Èπ Ê °àÕπ°“√μ—¥ ‘π„®π”¡“„™â ®–™à«¬„Àâ —ß§¡‰¥â√—∫ª√–‚¬™πå Ÿß ÿ¥ ¿“¬„μâ∑√—æ¬“°√∑’Ë¡’Õ¬ŸàÕ¬à“ß®”°—¥ ∑—Èßπ’È¬—ß™à«¬

‡æ‘Ë¡ª√– ‘∑∏‘¿“æ (efficiency) ·≈– àß‡ √‘¡°“√°”Àπ¥π‚¬∫“¬·≈–‡«™»“ μ√å‡™‘ßª√–®—°…å

Õ¬à“ß‰√°Áμ“¡§«“¡§ÿâ¡§à“∑“ß°“√·æ∑¬å¡‘‰¥â‡ªìπª√–‡¥Áπ∑’Ë ”§—≠∑’Ë ÿ¥‡æ’¬ßª√–°“√‡¥’¬«„π°“√μ—¥ ‘π„®

‡≈◊Õ°„™â‡∑§‚π‚≈¬’À√◊Õπ‚¬∫“¬„¥ Ê ®”‡ªìπμâÕß¡’°“√æ‘®“√≥“∂÷ßªí®®—¬μà“ß Ê Õ’°À≈“¬ª√–°“√ §ÿ≥ ¡∫—μ‘∑’Ë ”§—≠

Õ◊Ëπ Ê ¢Õß‡∑§‚π‚≈¬’∑’Ë§«√‰¥â√—∫°“√ª√–‡¡‘π°àÕπ°“√‡≈◊Õ°„™â ‰¥â·°à §«“¡ª≈Õ¥¿—¬ (safety) ª√– ‘∑∏‘º≈ ∑“ß§≈‘π‘°

(efficacy) ·≈–ª√– ‘∑∏‘º≈ (effectiveness) πÕ°®“°π’È ¬—ßμâÕß¡’°“√ª√–‡¡‘πªí®®—¬¿“¬πÕ°∑’Ë¡’§«“¡ ”§—≠μàÕ°“√

‡≈◊Õ°„™â‡∑§‚π‚≈¬’À√◊Õπ‚¬∫“¬‡À≈à“π—Èπ¥â«¬ ∫∑§«“¡π’È π”‡ πÕªí®®—¬¿“¬πÕ°∑’Ë ”§—≠ Õßª√–°“√ πÕ°‡Àπ◊Õ®“°

°“√ª√–‡¡‘π§«“¡§ÿâ¡§à“∑“ß°“√·æ∑¬å∑’Ë§«√‰¥â√—∫°“√æ‘®“√≥“„π∞“π–Õß§åª√–°Õ∫À≈—°¢Õß°“√ª√–‡¡‘π‡∑§‚π‚≈¬’ ·≈–

π‚¬∫“¬¥â“π ÿ¢¿“æ ‚¥¬ªí®®—¬ Õßª√–°“√π’È‰¥â·°à (1) §«“¡‡ªìπ‰ª‰¥â·≈–º≈°√–∑∫„π√–∫∫ ÿ¢¿“æ ·≈–

(2) §«“¡‡ ¡Õ¿“§·≈–§«“¡‡ªìπ∏√√¡
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The effort to examine the appropriateness of

health policies and interventions in a systematic way

is increasingly apparent at different levels of govern-

ment: global, national, sub-national and even within

health care settings. In some societies, largely in the

developed world, health technology assessment (HTA)

has been established and accepted as a tool for the

better selection, procurement and use of health inter-

ventions(1). At the global level, evaluation of health

technologies in different facets, such as the efficacy,

safety, implementation feasibility and financial conse-

quences, is undertaken as a crucial step of policy

formulation such as in the development of the World

Health Organization (WHO) Model List of Essential

Medicines, guidelines for prevention and management

of diseases, as well as policy recommendations and

best practices to address health problems(2). Further-

more, HTA, as well as other research studies, can

have a significant role in evidence-based medicine,

which aims to ensure the quality of professional

practice through the use of the best evidence currently

available in making decisions about health care to be

delivered to individual patients(3).

The literature illustrates potential policy

utilities of HTA as its findings can be used to advise

or inform the approval of pharmaceuticals, vaccines,

devices and other technologies; the formulation of

health benefit packages for reimbursement and

coverage; the priority-setting of and resource alloca-

tion to public health programs; and the development

of treatment guidelines. However, in real-life policy and

professional decisions, HTA results are occasionally

neglected, and this scientific evidence therefore,

plays a less important role than the researchers and

respective authorities have expected. The present

paper reviews key features of public policy processes,

and also discusses the nexus between policies and

research including the evaluation of health interven-

tions. It aims to provide better insights into the politics

of policy making and actual roles of HTA in health

sector reforms and professional practice.

Special Article
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Fundamental concepts in policy study

The term ‘public policy’ has been defined

differently by different scholars. Among others, Dye(4)

describes public policy as ‘Anything a government

chooses to do or not to do’. Public policies are the

actions of governments including public organizations

and individual government officials. The decisions to

do nothing, i.e. to maintain a status quo, are also

regarded as public policies. Generally, it is not difficult

to understand the content of a policy introduced to

address problems in the public domain. Nevertheless,

the more important aspects, which are usually of interest

to the general public as well as policy analysts, include

why and how governments make decisions on some

issues, in particular ways(5).

As policy processes are complex, involving

several repetitive and interconnected steps, a stagist

model is normally employed by policy researchers.

Such an approach divides policy processes into simple

phases for analytical purposes. For instance, Hogwood

and Gunn(6) propose a framework of discrete stages,

beginning with agenda-setting and option analysis,

going on to policy formulation, implementation,

monitoring, and evaluation. Another helpful model to

understand public policy is the so-called ‘policy triangle’

which suggests the influence of actors and context on

the development of policies in particular stages(7).

Actors or policy participants are different in terms of

their position, power, roles and interests. Furthermore,

different actors, as groups or individuals, command

certain degrees of power, and those more powerful

than others can take a leading role in policy making to

meet their interests(8). Meanwhile, interactions between

policy participants and contextual environment such as

economic status, natural disasters, technology, reli-

gions, culture, and international regulations can shape

public policy content, processes and outcomes(9).

Agenda setting

The role of politics can be observed in every

step throughout the policy development and imple-

mentation. In the agenda-setting stage, policy makers

pay attention to problematic issues, so that the chance

for the selection of corresponding solutions increases.

Following Kingdon(10), if policy makers do not consider

or recognize an issue as a problem, said issue cannot

reach the government agenda. The high numbers of

afflicted population, prevalence, Disability Adjusted

Life Year (DALY) loss, and rapid transmission may

draw attention of the public and the government to a

disease, and encourage policy makers to seek the

corresponding prevention/treatment measures. How-

ever, people consider a particular issue and construct

it in different ways. As Baumgartner and Jones(11) put

it, a condition may be recognized as a public policy

problem if it has an image that indicates a demand for

the government’s intervention. The authors point out

that such a perspective resembles what other scholars

call ‘problem definition’.

In addition, characteristics of available policy

options and political factors are important in this phase.

Major concerns of decision makers are placed on

technical and management feasibility, affordability,

social acceptability and the political desirability of

policy alternatives. In the absence of an appropriate

solution, problematic issues tend to be neglected(10).

Similar to the problems, solutions or policy choices are

constructed and interpreted differently. Other than the

recognition and definition given to particular issues,

social movement, public opinion and shifts in key

actors such as the regime and responsible committees/

officials are crucial, driving or hampering changes

in governments’ agenda items. For instance, in HIV/

AIDS policy over the past two decades, civil society

organizations have gained widening access to medical

services and social support for people living with the

disease. From the mid-1990s, civic coalitions around

the world put forth a strong, concerted effort to

encourage international organizations and country

governments to scale-up antiretroviral treatment in

resource-poor settings(12).

Policy formulation

After the problematic issues reach govern-

ment agendas, policy formulation is undertaken by

governments. In this phase, respective officials or

appointed task groups explore, examine and accept or

reject a given policy option(13). Particular public policies

may come from the proposals posited at the agenda-

setting stage, or may be developed later in government

offices. In most situations policy makers tend not to

seek fresh knowledge, i.e. conducting or commission-

ing research to inform policies, but to draw lessons

on their past experiences, implementation feedback

and other organizations(14). When the information on

potential policy prototypes has been gathered, policy

makers need to consider whether or not, and how to

introduce such lessons into their settings.

Lesson drawing may involve not only copying

but also different degrees of adaptation, and therefore

the policy innovations may be different from its

template(14,15). This is because the adoption of a policy
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is contingent on several conditions, especially the

internal factors of the policy importer setting, such as

the effects of socio-cultural factors, policy legacies,

political context and economic status(14). Similar to the

agenda setting stage, the benefits, feasibility and

political consequences in introducing each policy

option are assessed(16), and as a result, undergo some

transformation. As policy formulation is carried out

by government officials, their concerns, including

bureaucratic implications, for example individuals’

career objectives, competitive positions and budgets

between governmental units, as well as administrative

capacity, compliance and responsiveness may affect

how far policies are adapted(17).

Policy implementation

The term ‘policy implementation’ refers to the

process by which a policy is put into effect. During

this stage, policy makers at the top of an administrative

hierarchy, such as a government or parliament, expect

bottom-level bureaucrats to carry out the policy as

formulated(18). In practice, however, owing to several

factors such as unrealistic policy prescription, am-

biguous policy objectives, poor communication and

collaboration between responsible organizations,

inadequate time and resources in implementation

units and impeding work environment, the policy

may be adjusted, elaborated upon or even rejected

by government officials at a peripheral level(19). As

suggested by Hill(20), implementation gaps may stem

from the differences in the interpretation and under-

standing of problems, policy goals and prescribed

instruments between central-level policy makers and

peripheral actors.

Public policy scholars emphasize the role of

actors who are responsible for the translation of

policy into practice: the implementation stage is part of

a policy-making continuum: the policy is remade and

fine tuned by those expected to be its implementers.

As Walt (8:155) maintains, ‘implementers often play

an important part in policy implementation, not merely

as managers of policy percolated downwards, but as

active participants in an extremely complex process

that informs policy upwards too’. Meanwhile, many

have pointed out that implementation is an interactive

process, characterized by negotiation and conflict

among participating actor networks, and therefore as

political as the policy formulation stage(17). Empirical

evidence in the health sector shows that getting a

policy into action involves many actors outside imple-

menting units; for example, national and domestic

politicians, representatives from a range of multi-

level government agencies, private business, and

civil society organizations, including professional

organizations(21,22).

Lipsky’s work on public servants’ behavior

suggests that street-level bureaucracy is where

implemented policy is distorted from its prescription in

several ways including in policy directions, guidance

and in professional practice guidelines(23). His study

illustrates the discretionary practice in service delivery

developed by public officials, which aim to address

implementation constraints and complexity, excess

demands, conflicting and ambiguous policy objectives,

uncertainties about new jobs, and occupational stress.

Eventually, such coping mechanisms become routine

and then established practices in the organizations.

Lipsky further argues that program managers and

superior officials have found some difficulties in

controlling the street-level bureaucrats’ behavior and

fostering policy compliance.

Integrating research into policy development

It is generally recognized that research

findings including HTA, are beneficial in supporting

evidence-based decisions at every policy stage, from

agenda setting to the monitoring and evaluation when

policies are implemented. This is, to some extent, in

the same vein as that which a rationalist ideal argues;

government agencies need comprehensive information

on policy alternatives, and rational decisions are those

drawn on the evidence objectively demonstrating cost

minimization and benefit maximization of the selected

options(13). However, actual policy processes are

not always rational since, as aforementioned, several

elements, apart from research findings and other

scientific information, collectively influence policy

decisions(24).

An illustration can be drawn on the priority

setting for reproductive health in Ghana, where breast

cancer has been given a higher priority than cervical

cancer despite the fact that available evidence on

disease burdens and cost-effectiveness of screening

and treatment interventions suggests that the govern-

ment should invest in a cervical cancer program rather

than the breast cancer initiative(25). As this study points

out, such debatable priority setting has resulted from

campaigns run by women’s groups at a national level

who encourage breast-cancer problem solving, which

are more powerful than those involved in the cervical-

cancer counterpart. Even in developed societies such

as the UK, where evidence-based decisions have been
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promoted, the actual policy making in the health sector

still faces the challenges of political imperatives and

research evidence interaction(26).

Research-derived information may be

employed by policy makers, interest groups and even

researchers themselves to legitimize the policies they

pursue(10). In many instances, this requires a rigorous,

tireless effort of ‘policy entrepreneurs’ who advocate

particular policy choices. The case of universal health

coverage policy development in Thailand offers a good

example. In the early 1990s, groups of health economists

started conducting domestic studies and also reviewing

international experience on health system financing,

different types of insurance plans and payment

mechanisms, and their implications on the budget

requirement and health care providers’ responses(27).

The data on cost escalation of the fee-for-service

scheme for government workers and inequitable

spending per capita of beneficiaries of different health

benefit programs in the country were highlighted as

justification of these researchers’ proposal to reshuffle

the financing systems. After a long advocacy, the

reformists succeeded in driving the universal health

coverage issue on to the government agenda in 2000,

and coupled their research findings with national policy

decisions thereafter(28).

The concepts of policy communities and policy

networks may help us to understand the research-policy

nexus. Such notions maintain that public policies

are decided and developed within closed policy sub-

systems, involving small numbers of actors including

politicians, government officials, and representatives

from interest groups, who have common goals and basic

values(29). Changes in members of policy communities,

associated ideals, and therefore the interpretation of

problems and solutions, can result in policy innovations.

However, policy communities are well-integrated and

not open for different interests to participate in their

activities, including policy making. This is the major

reason why radical shifts in public policies hardly

happen(11).

Epistemic communities, including groups of

experts, researchers and think tanks, are distinctive

types of policy networks, of which the members share

a professional background and expertise(30). These

scientists’ goals are to promote their ideas on to the

government agenda and integrate their detailed

proposals into policy formulation. Policy alternatives

proposed by experts, although based on sound

research and evidence, inevitably compete with those

pursued by other actor clusters with different ideals

and preferences. Specialists in respective fields are

usually invited by government agencies to work out

program configurations, especially those in highly

technical policy domains such as health and biomedi-

cal sciences. This is a channel to increase the chance

for research-policy integration. However, on many

occasions, problematic issues are constructed by

other interests and conveyed to stakeholders as well

as governments and the general public in particular

ways, in which technical expertise and scientific infor-

mation are not required in policy decisions(11). This

restricts the role of experts, and therefore hampers the

impact of research on policies and practice. It is note-

worthy that the contests between issue definitions,

policy options and an explanatory role of the policy

network model can be applied to understand policy

making at global, national and domestic levels.

Scholars have discussed the reasons for

the lack of research-policy integration at length. As

Braybrooke and Lindblom(31) assert, the rational

approach cannot address all problems in the real-world

due to: a limited problem-solving capacity, inadequate

information, unaffordable assessment costs, lack of

reliable evaluative methods, the role of value in policy

making, needs for effective strategies to convince

policy makers, and a variation in the features of arising

problems. Inefficient evidence production as well as

poorly-performed monitoring and evaluation, which

hinder the role of research in public health policy, are

problems of not only resource-poor settings but also

industrialized societies(26,32). Meanwhile, Chunharas(33)

maintains that different types of knowledge, not solely

those derived from research studies, are helpful in

guiding policy decisions. As the author further empha-

sizes, in addition to research findings, policy makers

and other stakeholders may introduce lessons drawn

on personal experience and those available in documents

and other forms of databases in the policy formulation

and implementation stages.

Others such as Trostle et al(24) provide insight

into the promoting factors and impediments in apply-

ing research to policy making. Drawn on Mexican

experience, this study suggests that these factors

include: quality of studies perceived by policy makers;

language used in research reports and communications;

timelines of study results; the concreteness and appli-

cability of research findings; the technical background

of policy makers; the involvement of some interests in

the research projects; (un)familiarity to use scientific

evidence in policy decisions (this is referred to as

‘political culture’); available channels for formal and
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informal communication between researchers and

policy makers; changes in top-level management of

the health systems; excessive State centralization; and

rotation of scientists into policy making positions.

By this, it means that research with rigorous design,

methodology and quality assurance is insufficient in

guiding and shaping public policies. This is because

other factors including policy makers, researchers,

dissemination and communication of research findings,

and health and political system environments also play

important roles.

The Overseas Development Institute suggests

that the links between research and policy are associated

with three main groups of factors: the political context;

the credibility of the evidence; and the relationships

between policy and research communities(34). The ODI

framework sheds light on why the Thai researchers

and policy makers were successful with their plans,

resulting in the instigation of the universal health

coverage plan. As Mills(35) puts it, the conducive

elements of research-policy nexus in such cases in-

clude a strong political imperative behind the policy;

highly credible research evidence; and longterm

collaboration between politicians, bureaucrats and

researchers, who shared common goals and trusted

each other.

Health technology assessment and policy making

The needs for medicines, medical devices,

therapeutic procedures and other health interventions

which are safe, effective and, at the same time, offer the

best value for money, are common in the health systems

of developed and less-developed countries. HTA is

expected to address these needs since its findings may

serve as rigorous evidence to inform policy making and

professional practice(36). Following Banta and Luce(37),

an HTA report can affect investment decisions; third-

party payment policy; the adoption of new technology;

the allocation of health care resources; clinician and

patient behavior; and the rate of use of a technology.

The literature, however, suggests that HTA results,

though available, are underused and therefore have

little impact. As van den Heuvel et al(38) note, for

example, political arguments and interest groups played

a crucial role in the introduction of new medical tech-

nologies in the Netherlands’ health service, while HTA

was less influential. Emphasizing the decisions made

at the peripheral level, another illustration draws on a

study by Hashimoto et al(39), and suggests that the

adoption of coronary stenting in teaching hospitals in

the USA and Japan was affected by payment systems

and incentives, cultural attitudes, and local patients’

characteristics.

Like policy utilization of research in other

areas, HTA implications for policy development can

be explained through the above-mentioned policy

analysis models. In addition, HTA-informed and other

research-based policy decisions are similar in terms of

enabling and impeding elements. The body of literature

with the focus on policy utilization of HTA of different

approaches, especially economic evaluation, is expand-

ing. However, it should be noted that the acceptance

of HTA-generated recommendations among policy

makers, professionals and the public varies across

HTA studies with different objectives, methodologies

and purposes. For example, the estimation of financial

burdens of a new technology introduction seems to be

less controversial than the cost-effectiveness or cost-

utility analysis of said intervention. Moreover, the

policy participants’ interpretation of and response to

‘assessment’ findings and ‘appraisal’ results of the

same policies/interventions may be totally different.

In Thailand and elsewhere, important barriers

to using economic evaluation to inform health policies

and care delivery are the perceptions towards economic

analysis among policy makers and practitioners,

who involve their knowledge of economic evaluation

technique, trust in the methods, and the availability of

information in the settings(40). For some, cost-effective-

ness analysis and pharmacoeconomics are viewed as

‘non-science’ or a ‘pseudo-discipline’(35, 41). Complex

calculations, arbitrary assumptions, debatable choices

of whose perspectives to pursue, difficult-to-under-

stand methods, research designs and underlying

philosophies/concepts, and time-consuming processes

are among the reasons why politicians, health officials

and professionals feel reluctant to adopt economic

analysis as a policy making tool.

Following Cookson, Hutton(42) and Schultz(43),

there are concerns about the validity of economic

analysis evidence, especially the costs and effective-

ness information, due to many limitations including

unavoidable ethical and methodological difficulties.

These include, for instance, incomplete economic data

collection alongside clinical trials; a wide variation of

economic assessment methodologies employed in

different settings and studies; and exclusion of

behavioral factors such as irrational prescription and

utilization of health interventions from the estimations

of costs and outcomes. The lack of confidence in the

transferability of HTA across countries was one of the

important barriers to use its findings among policy
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makers (36). Critics of the transparency and peer

review scrutiny in the reporting of research results are

also significant.

Economic evaluation and its influence on

priority setting and resource allocation have been

scrutinized for their political aspects. As the major goal

of the economic approach is to pursue ‘efficiency’

through the maximization of benefits and containment

of resource use, such utilitarian-based analysis and its

results contradict many ideologies, for example human

rights, equity, ethics and professional autonomy(44,45).

Owing to the differences in these ideals, policy makers

and some interests may disagree with, or hesitate to

follow, the policy recommendations generated by the

economic evaluation of health interventions. It is

obvious that in health systems where the ultimate goals

are to reduce health inequalities of underprivileged

populations or to address illnesses with high burdens

as the priority, cost-effectiveness evidence is likely to

be ignored. In the absence of multi-criteria decision

analysis, it would be difficult for policy makers to

accommodate these conflicting goals of health care

provision, and a trade-off between these policy goals

seems to be inevitable(46).

Professionalism including autonomy, dis-

cretionary power and ethical concerns are crucial

in making the decisions to provide or not to provide

particular services(47). As Teerawattananon(40) points

out, it is uncommon for health professionals to consider

efficiency or value for money as selection criteria of

medicines and other treatment they prescribe. More-

over, the practitioners’ awareness of social expecta-

tions on equitable access to health services and their

professional role can affect their practice to a certain

extent. While evidence-based policy/guidelines are con-

cerned with the needs for and implications of particular

treatment in the population, health workers have to

relate the evidence to the conditions of their patients,

and make decisions by weighing the pros and cons on

an individual basis(48). In many instances, physicians

find it difficult to explain to patients and caregivers why

some interventions are omitted. Negative reactions to

the introduction of evidence-based medicine, including

use of HTA findings, are generated through the per-

ceptions that such ideas are ‘dangerous to innovation’,

a tool for cost-containment, and suppress clinical

freedom(3). As Jacobson and Kanna(49) maintain,

developing clinical guidelines on cost-effectiveness

evaluation is an ‘intrusion into physician autonomy’.

In essence, evidence-based medicine, when implemented

in particular settings, allows for the participation of

different actors, such as governmental authorities,

purchasers and third-party payers, who can use their

financial influence in clinical decisions(50).

Political policy makers are crucially concerned

by the publicity of policy decisions and the expecta-

tions of the general public(1). Although what is suggested

on the grounds of anticipated clinical and economic

consequences may be the best policy choice in certain

situations, politicians normally take into account policy

implications in wider aspects, especially in terms of

social acceptability, the public preference and the

political desirability of introducing particular health

technologies/policies. If politicians take a leading role

in policy formulation, they may choose these policies

which are not only feasible to implement, but also

attractive among their constituencies in order to gain

popularity and be re-elected in later elections(51). In

addition, policy makers usually face competing

requests for resource allocation to several technolo-

gies/programmes so that they have to make decisions

in such a context on which no HTA evidence is avail-

able(48).

In addition to political motives, which drive

the decisions against policy options recommended by

HTA researchers, the structural context of the policy

subsystems is crucial. In those societies where eco-

nomic evaluation and other HTA activities are mis-

trusted by important institutions, such as legislative

authorities and courts, it is difficult for the Health

Ministry, public health program managers, insurance

plans and professionals to use such analysis in decision

making(1). In some countries, health benefit plans are

subject to legislation, and legislative bodies can

mandate these health programs to provide certain

services, which may or may not be proved cost-effective

according to HTA processes(52). These mandates are

usually influenced by organized interests as well as

pressure groups such as patient networks, professional

associations and the pharmaceutical industry. More-

over, apart from sufficient funds, implementation

feasibility which, in large part, involves health system

capacity in terms of experienced workforces, knowledge,

management and infrastructure are determining factors

in policy choices(53).

Recommendations made by the World Health

Organization offer a clear illustration of the role of

efficiency-oriented HTA. As suggested in the 2000

World Health Report (54), cost-effectiveness alone is

not adequate to achieve a health system goal of in-

equality reduction. This means that other criteria are

needed in deciding what technologies to invest in and
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provide. Such criteria address different social elements

through a set of questions: if interventions of focus

are public goods, with significant externalities and

adequate demand and whether or not they may cause

financially catastrophic consequences, especially

among the poor (Fig. 1).

Role of HTA evidence in Thailand: The case of anti-

retroviral policy development

To provide an illustration of how and to what

extent HTA has been utilized in Thailand, the develop-

ment of an antiretroviral therapy (ART) program(55) is

presented as a case study. The HIV epidemic in this

country started in the late 1980s, and had afflicted

almost 1 million people by the mid-1990s. A publicly-

funded initiative to deliver antiretroviral-based medi-

cation has been implemented since 1992, with two

significant shifts in program features in 1996 and 2001.

The first policy change was informed by an economic

evaluation, suggesting therapy provision under the

national initiative would soon be unaffordable as the

numbers of AIDS patients continued to rise while

antiretrovirals (ARVs) were expensive, and that ART

was much less cost-effective than the use of zidovudine

and infant formula to prevent mother to child HIV

transmission. Owing to such calculations, the Health

Ministry replaced the existing ART service with a

clinical trial project, and maintained the number of

treatment recipients at 2,000 a year.

The policy shift in 2001 took place when a

newly-elected government decided to provide universal

access to a highly active antiretroviral therapy (HAART),

which meant the government had to expand the service

to cover 100,000 patients at the least. According to

Tantivess(56), such policy innovation was encouraged

by several elements including local production of

first-line ARVs and subsequent drug price reductions;

campaigns run by non-governmental organizations

(NGOs); involvement of health system reformists; and

global efforts to promote access to HIV treatment in

resource-poor settings. It is noteworthy that although

drug costs had dropped significantly, HAART did not

offer value for money when compared with to HIV pre-

vention(57,58). This suggests that the policy to scale up

ARV therapy in Thailand, as well as other societies,

has not been driven by efficiency-promoting ideal,

but human rights, ethics and equity(55). Furthermore, a

concerted effort by NGOs, including people living

Fig. 1 Questions to be addressed in public resource allocation to health care

Source: World Health Report 2000 (54:55)
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with HIV/AIDS, coalitions, health officials and HIV

specialists had a crucial role in not only agenda setting

and adoption of universal treatment policy, but also

the processes of formulation and implementation

thereafter.

As Tantivess and Walt(55) emphasize, this

case study may not be generalizable since ART is

unique. The demand for ARV-based medication is

substantial, while the drugs are expensive. Treatment

is indicated in incurable disease for which prevention

measures are much more cost-effective. ART delivery

is complex, and may cause both positive and negative

spill-over effects. Finally, there has been global

commitment to expanding access to ARVs. These

features, to a certain extent, shaped the decisions of

the national treatment initiative in Thailand, and are

not comparable with decision making in other health

interventions.

To sum up, the allocation of health care

resources to ART delivery in Thailand over the past

decade was largely shaped by the considerations

of financial feasibility. In the first policy shift, the

influence of economic information was obvious. On

the other hand, the recent reforms were guided by other

motivations and the strong advocacy of actor networks.

However, the importance of affordability in association

with ARV price reduction could not be ignored in both

cases.

HTA and ethical dimension of resource use in health

system

According to the American Heritage Dictio-

nary of Cultural Literacy 2005 edition, ethics is referred

to as ‘the branch of philosophy that deals with morality.

It is concerned with distinguishing between good and

evil in the world, between right and wrong human

actions, and between virtuous and nonvirtuous

characteristics of people.’ When applying ethical

principles in policy making, it means that the poor and

other underprivileged groups will be given priority to

obtain social benefits as well as being protected against

financial risk. In the health domain, it is suggested that

health care financing should be managed to achieve

two objectives: the best attainable average level (or

goodness) and the smallest feasible differences among

individuals and groups (or fairness)(54).

In practice, however, it is difficult to develop

a consensual framework to guide fair or ethically-sound

resource allocation. This is because, as noted by

Daniels(59), different arguments have been raised to

debate, for example, what constitutes fair outcomes;

what distributive principles should be used (e.g., to

pursue best outcomes, to help the sickest patients, or

to treat the most urgent needs; and how such principles

should be interpreted in particular situations. In

addition, there are dilemmas concerning responsibility

for health needs, as some suggest that the scarce

resources should not be allocated to therapy for the

diseases responsible by individuals(60). The lack of

comprehensive theory of justice has resulted in

unresolved issues not only in allocating resources

across public health programs and interventions, but

also in rationing treatment to individual patients(61).

As recently mentioned, the introduction of

HTA, especially economic evaluation and ethical

principles, is normally viewed as conflicting, in

particular with the allocation and use of health-care

resources where life or death is the consequence. While

the economic approach seeks to maximize benefits to

the population within available resources, the ethical

counterpart mainly focuses on fairness, by seeking a

fair distribution of available resources among competing

health needs(62). Also, people may view the resource

allocation guided by economic assessment as unfair,

because the cost-effectiveness analysis focuses on

the sum of costs and benefits and mostly ignores

their differences across affected groups of people(60).

Meanwhile, some scholars assert that the introduction

of an economic approach in determining resource

distribution violates the ‘special moral importance of

health’, since the attempt to quantify everything in

numbers transforms the discussion on ethics and

human rights into a ‘complex, resource-intensive, and

expert-driven’ process, which neglects the debate

concerning underlying values(63).

A chapter in the book titled ‘Disease Control

Priorities in Developing Countries’ points out that

resource allocation should meet two main ethical

criteria(60). First, the resources should be allocated to

maximize the benefits for the population. It is argued

that economic analysis can be regarded as a measure

of one ethical criterion for HTA, since the benefit-maxi-

mization principle is underpinned by a moral concern:

the numbers of beneficiaries of any cost-effective

technology would be larger than investing in its alter-

natives, which are not cost-effective. Second, the dis-

tribution of costs and benefits to distinct individuals

or subpopulations should be equitable. The authors

maintain that although equity concerns may conflict

with cost-effectiveness, sometimes efficiency and

equity can coincide. Furthermore, the inclusion of cost

and benefit components in economic analysis are not
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value-free or exclusively a technical issue, but result

from the analysts’ ethical judgments.

Many researchers suggest reinventing the

concepts of HTA into a more comprehensive form of

evaluation research, and expanding the evaluation

landscape to involve other dimensions beyond those

of safety, efficacy and cost-effectiveness(45). These

include the application of ethical theories, principles

and rules to assess particular interventions in order

to offer morally-justified solutions. As ten Have(45)

asserted, ethics can contribute to HTA in two ways,

which are identifying the relevant moral issues to be

addressed in the evaluation of a particular technology

and expanding the conceptual framework and research

questions by examining the relationship between

technical and non-technical elements. To implement

ethics-impregnated approaches in HTA, several

groups of actors other than policy makers and experts,

especially afflicted people and civil society organiza-

tions, need to be involved in the priority-setting and

investment in health. Participation of a broader range

of stakeholders in policy decisions is a rising trend

in current political sphere of many developed and

developing countries(64).

Dealing with stakeholders in health technology

assessment

The previous sections have reflected, in part,

the political aspects of HTA, especially the integration

of HTA findings into policy making and practice. It can

be seen that not many groups of key actors are involved

closely in the upstream processes of evidence

producing. This is because the examinations of the

benefits, costs and other consequences of health

interventions are highly technical and so complex that

only those who have expertise and/or interests in this

area are willing to participate. This means that

researchers and the health technology industry are

prime stakeholders, while policy makers are also

important.

At present, as HTA is defined to cover

research with a broad range of focuses such as studies

in biomedicine, behavior, economics, and social sciences,

the range of researchers with the necessary expertise

required has widened accordingly. Meanwhile, private

businesses, including pharmaceutical and medical

device companies, can be affected by HTA results in

either positive or negative ways; the sale of their

products may increase if the assessments suggest

the interventions are cost-effective and affordable by

major purchasers, and vice versa.

HTAs may be influential as their results and

associated policy recommendations can be used

to guide priority setting and resource allocation. In

essence, policy makers, at different levels, can be

regarded as a cluster of HTA stakeholders. Examples

of actors in this group include: politicians, health

officials, managers of health benefits/insurance

schemes, hospital administrators as well as decision-

making panels in particular domains. Moreover, health

professional organizations, such as physicians asso-

ciations, royal medical colleges and other academic

institutes, can be classified into this group as they

may take part in some areas of policy development,

for instance in the formulation and adoption of clinical

practice guidelines and professional handbooks,

all of which take into consideration certain forms of

HTA findings. Another set of HTA stakeholders

comprises practitioners and the general public who

are expected to apply HTA findings and recommenda-

tions, mostly disseminated through intermediaries

such as education and information campaigns, in

their professional practice and health behaviors,

respectively.

The understanding of policy participants,

their perceptions and positions towards HTA and

certain results, interests, roles and power is crucial in

encouraging HTA utilization. Stakeholder analysis is

a useful approach to examine all these facets, and

helps policy makers and managers to detect and

prevent potential misunderstanding or opposition to

the introduction of the policy(65,66). Following Roberts

and colleagues(67), policy innovations and changes in

practice and behaviors can be managed by employing

strategies to address the positions of selective policy

participants; the power of important stakeholders;

the numbers of policy advocates and opponents; and

the construction of problems and policy alternatives

among key stakeholders. Lessons drawn on research-

policy nexus in many settings as discussed above are

also helpful to bridge the gaps between the research

and policy-making arenas. Mills(35), for instance,

emphasizes the importance of perceived quality of

research as well as strong relationships and trust

between policy makers and researchers. In a similar

vein, many suggest that the use of HTA in policy

making is a shared responsibility between evidence

producers and end-users(68), and full engagement of

end-users throughout the assessment process in

order to identify problems and reflect needs and

underlying perceptions in local perceptions will help

to increase the impact of HTA for policy(69).
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Conclusion

The present paper argues that the decisions

to pursue particular policies and practices are not

always rational, but complex and dynamic. Research-

derived recommendations, including HTA evidence, are

not the sole factor underpinning such decision making.

Policy participants, in groups and individuals, with

different ideals and interests, are crucial mechanisms

driving the policy processes, through the construction

of the problematic issues and corresponding solutions.

In certain instances, HTA findings may be accepted by

policy makers and practitioners. This increases the

tendency of policy utilization. In most occasions, the

integration of HTA in public policy development and

implementation is difficult, but not impossible. It

depends on the conformity to major norms and values

of socio-political systems, credibility of evidence,

practicality of policy recommendations, and policy

makers-researchers relationships.
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This study is to describe experiences and findings from the topic selection process for health technology

assessment (HTA) conducted by Health Intervention and Technology Assessment Program. The process com-

prised of 5 stages namely: 1) determining objectives, scope and involved stakeholders; 2) requesting potential

topics for assessment from decision makers at the national health authorities; 3) reviewing related literature

on and prioritizing the proposed HTA topics by HITAP researchers; 4) selecting the HTA topics by decision-

makers; 5) analyzing the strengths and weaknesses of the current topic selection processes by HITAP staff. The

strengths of the topic selection were systematic and transparent. It also required participation from stake-

holders; however, the limitations were topics prioritization methods and time constraints. Lessons learnt from

this procedure can be useful for improving the next HTA topic selection in order to increase the usefulness of

the future HTA results.

Keywords: Health technology assessment, Health policy, Health priority, Health care rationing, Biomedical

technology

Health Technology Assessment (HTA) is a

comprehensive form of policy research that provides

information on the consequences of the application of

health technology. It is used primarily to guide health

care resource allocation decisions(1,2). Over the past

few years, HTA programs have been introduced with

strong commitment in many settings(3), and this is not

exceptional in Thailand, where the Health Intervention

and Technology Assessment Program (HITAP) was

recently established in order to appraise a wide range

of health technologies including pharmaceuticals,

medical devices, procedures, individual and commu-

nity health promotion and prevention interventions.

Although the program is jointly funded by four public

sources, namely; (1) the Thai Health Foundation, (2)

the Health System Research Institute, (3) the National

Health Security Office, and (4) the Ministry of Public

Health, HITAP itself serves as a technical advisor for

all public health authorities at national level who are

responsible for the planning and management of health

technology.

In general, the HTA process consists of three

key features, (1) identification of technologies needing

assessment, (2) assessment procedures and (3) tech-

nology appraisal (2). Given resource constraints in tech-

nology assessment, the procedure for the selection of

HTA topics can be seen as a crucial part, because it is
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not only the first step of HTA, but also the topics

for assessment themselves which need to be policy-

relevant so that the assessment findings can properly

assist decision-makers in making rational and effective

policy decisions(4,5). While there is a growing amount

of literature addressing issues related to assessing

and appraising health technology, very little literature

demonstrates how the procedure for the selection of

HTA topics works. For example, what criteria are actually

used in the selection of HTA topics, and can the selec-

tion process be made in a transparent, scientific and

socially acceptable way. The probable reason for this

is that the methods of identifying priority areas for

HTA are not well developed(6).

Goodman did the most extensive review on

the potential criteria used for topic selection of HTA(2).

The criteria include disease burden, the cost of tech-

nology, variations in clinical practice, available findings

not well disseminated or adopted by potential users,

the need to make policy decisions, scientific controversy,

public or political demand, sufficient research findings

available upon which to base assessment, the timing of

assessment relative to available evidence, the potential

for HTA evidence to be adopted in policy and practice,

and the feasibility for conducting HTA. Although his

recommendations are comprehensive, many of the

suggested criteria are subjective and, more importantly,

he did not suggest how to apply these criteria to the

selection procedure. Namely, who should be involved

and how should they be involved in the selection

process.

A growing concern is that all the processes

of HTA, including the selection of HTA topics, are

managed in a systematic and transparent manner.

Teerawattananon and his colleagues demonstrated a

poor distribution of research resources for HTA in

Thailand, where HTA topics do not focus on major

health problems, but rather are induced by the

interests of individual scholars or private investment(7).

They requested a comprehensive and systematic

way to prioritize areas of future HTA, to ensure that

each investment would do the most good for society.

In doing so, Batista and Hodge also suggested that

the procedure should be well documented and involve

end users and other relevant stakeholders(8). Oxman

and colleagues required openness and full partici-

pation from all parties in the group-decision-making

process(9).

The purpose of this present paper is to

report findings from the HTA topic selection process

recently initiated in Thailand. It is intended to improve

approaches in identifying priorities for HTA that are

systematic, efficient and transparent. This is also part

of HITAP activities in which its aim is to develop

appropriate national strategies and plans for the future

establishment of formal systems for the assessment,

procurement and management of health technologies

in Thailand. Recognizing rare literature on this, HITAP

is expected to provide useful information to those

involved in identifying candidate assessment topics

in other settings.

Material and Method

This study makes use of the action research

method with a view to understanding the social

situation to improve for improving the strategies and

practices of priority setting of research topics for HTA

in Thailand. The overall procedure consists of five

steps. First, HITAP consulted its staff to set the

objectives and scope of the HTA topic process. This

process was done with a series of meetings between

August and November 2006 and agreement was reached

that the procedure needs to be made in an explicit and

transparent manner. It should also involve the intended

users or target groups of an assessment. However,

because the users of HTA can be very varied, ranging

from clinicians, researchers, company executives,

hospital directors, healthcare program managers and

third party payers, who have different levels of expertise,

interests and concerns about the effects or impacts of

health technology, it was the intension of HITAP to

involve, at this stage, only participants from groups of

potential HTA users at the national level (healthcare

program managers and third party payers).

Secondly, HITAP sent out an official letter

dated December 27th, 2006 inviting public health

agencies at the national level (Box 1) to submit their

lists of ‘interventions’ including medicines, medical

devices and procedures, and individual and community

health promotion and prevention interventions, in

which they consider they required assessment. Three

sets of documents, namely a brochure introducing

HITAP, and open-ended and close-ended self-adminis-

tered questionnaires to gather the information, such as

type of health interventions and their comparators, the

impact on financial burden and health problem, and

the magnitude of the problem, were enclosed with the

invitation letter. The deadline for returning the completed

questionnaires was set at January 19th, 2007. The

representatives of these fifteen agencies were also

invited to participate in a workshop which aimed at

prioritizing the proposed health interventions in order
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to select the top ten most important items for the

HITAP assessment process in 2007.

Thirdly, telephone calls were made to follow up

on the questionnaires from the agencies. After receiv-

ing the returned questionnaires, HITAP researchers

shortened the list of proposed HTA topics by exclud-

ing some interventions if they were: (1) interventions

that should be assessed by the responsible authorized

organizations rather than HITAP, (2) interventions

that were recently assessed by other researchers, and

(3) interventions that were not directly related to

health. We also excluded some proposed topics which

had no clear research questions e.g. giving unreason-

able comparator(s) or not enough specific research

questions.

Subsequently, each HITAP researcher was

assigned to review literature related to the short- listed

topics using PubMed and the database from The Centre

for Reviews and Dissemination (CRD). The review was

to set up a priority list of HTA topics for assessment

using preset criteria in which each intervention item

would be considered by 6 criteria: (1) the potential

policy implications of the assessment results, (2) the

magnitude of health problems to be addressed by the

intervention, (3) the financial burden generated by the

introduction of the intervention, (4) the duplication of

assessment, (5) the variation in professional practice,

and (6) the feasibility to use the assessment results to

alter professional practice. A special meeting was held

for all HITAP researchers on January 30th, 2007 when

the results of the literature review were presented by

each responsible staff member. Then HITAP researchers

scored (only ‘0’ and ‘1’) each intervention item against

the criteria set. The overall score was then summed up

to make priority list ‘A’, which represents only the

viewpoint of the HITAP staff.

Fourthly, the aforementioned workshop was

convened on February 9th, 2007 from 9 am to 4 pm.

According to the agenda, the following activities

would be undertaken in series:

- Presentations of the background and impor-

tance of interventions by the proponent agencies,

which was followed by comments and discussion by

the audiences. An equal amount of time (2 minutes per

item) was allocated to the proponents and discussants.

- Prioritization of interventions by the re-

presentatives of each participating health authority to

make the priority list ‘B’ from the participants’ perspec-

tive. This was planned to be carried out by scoring each

item against the criteria set by the HITAP researchers.

- Presentations of priority list ‘B’, in compari-

son to priority list ‘A’, done by HITAP researchers.

- Discussion among the workshop attendants

and the HITAP researchers, focusing on the differences

in the top-ten priorities from the two lists, and potential

modification.

- Final decision on the list of ten interven-

tions to be appraised by HITAP in 2007.

However, during the workshop the actual

process was modified slightly to accommodate the

attendants’ suggestions; namely, ten interventions were

selected and listed by each participating agency,

without scoring and ranking.

Finally, HITAP organized an internal meeting

among its researchers and supporting staff to discuss

the strengths, weaknesses and other aspects concern-

ing the priority-setting and selection methods. All were

encouraged to share their observations, analyses and

recommendations. In addition, comments and sugges-

tions made by the representatives of participating

agencies, as well as empirical evidence on particular

issues, came from evidence reviewed and inserted as

results of this study.

Results

(Fig. 1) Illustrates the HTA topic selection

process in Thailand. Of the 15 questionnaires sent out,

12 health authorities responded with 52 candidate HTA

Third party payers

- National Health Security Office

- Ministry of Finance’s Department of General Comptroller

- Social Security Office

Healthcare program managers at national level (Ministry of

Public Health departments):

- Department of Medical Services

- Department of Disease Control

- Department of Health

- Department of Mental Health

- Department of Health Service Delivery Support

- Department of Medical Sciences

- Department of Thai Traditional Medicines

- Bureau of Policy and Strategy

- Department of the Food and Drug Administration includ-

ing subcommittee for development of the National List of

Medicines

HITAP funding organizations:

- Thai Health Promotion Foundation

- Health Systems Research Institute

Box 1. List of organizations invited to participate in the

HTA topic selection process in 2007
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topics submitted. However, two of them, namely the

Department of Mental Health and the Thai Health

Foundation, submitted no topic. The largest amount of

submissions for the topics proposed for assessment

were for pharmaceuticals and medical devices, account-

ing for 60% of the overall submissions (Table 1). Most

pharmaceuticals topics (10 topics) were proposed by

the subcommittee for development of the National

List of Medicines (NLM), which is responsible for

establishing a list of pharmaceutical products for

public reimbursement, while all nine topics concerning

health policy issues were submitted by Ministry of

Public Health Departments. There were two topics;

the Positron-Emission-Tomography-(PET) scanner

and medical treatments of osteoporosis that were

nominated by more than one public health authority

(five nominations were made for the PET scanner and

two nominations for the treatment of osteoporosis).

Three candidate topics proposed by one or-

ganization were initially excluded in the prioritization

process due to the delay in submission (two weeks

behind the deadline), resulting in only 44 designated

to be put forward for further consideration. Conse-

quently, after be reviewed by HITAP staff, 15 topics

were excluded due to the following reasons:

- the proposed intervention and its compara-

tors for assessment were not comparable e.g. ‘Cardiac

catheterization vs. echocardiography for investigating

coronary arthrosclerosis’;

- there were organizations that are formally

responsible for the assessment e.g. ‘the quality of

condoms sold in Thailand’ (Medical Device Control

Division);

- the proposed topics had been recently

assessed by researchers and the results would be

available soon e.g. ‘assessing cost-effectiveness of

using nucleic acid amplification technology for

screening blood components’;

- the proposed interventions were not directly

related to health e.g. ‘cost-effectiveness analysis on

interventions for mobile phone battery disposal’;

      Third  Healthcare  Subcommittee    Funding Total (%)

party payers   program for development organizations

  managers of the National

     Drug List

Pharmaceuticals   6   - 10 1 17 (33)

Medical devices   6   7   - 1 14 (27)

Procedure   5   -   - -   5 (10)

Service delivery   1   2   - -   3 (6)

Health policy   -   9   - -   9 (17)

Not applicable    -   4*   - -   4 (8)

Total 18 22 10 2 52 (100)

Table 1. Proposed topics classified by types of agency and intervention

i.e. health impact assessment of using insecticide in orange plantations in Thailand, cost-effectiveness analysis on interven-

tions for mobile phone battery disposal, development of a method for assessing school child development, and assessing the

impact of reporting false-positive or false-negative testing results (given no specific test)

Fig. 1 Prioritization of health technology assessment topics

in Thailand in 2007
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- the scope of the study was not specific

enough e.g. ‘the use of antibiotics in Thailand’.

At final, 29 HTA topics were included in the

final round of prioritization which was made

independently on two different occasions by both

HITAP staff and representatives from 15 health

authorities, as specified previously in the methodology

section.

Table 2 reveals results of the two top ten

priority lists made by HITAP staff (list ‘A’) and re-

presentatives from 15 health authorities who participated

in the workshop (list ‘B’). There were six candidate-

HTA topics that were in both priority lists. These

included the PET scanner, medical management of

osteoporosis, advanced management of Hepatitis B

and C infection, medical management for Dementia/

Alzheimer’s disease, lipid lowering medications, and

the use of erythropoietin for the treatment of advanced

stage cancer. The HTA topics namely, percutaneous

transluminal coronary angioplasty for the treatment of

coronary heart disease, magnetic resonance imaging,

commercial factors for treatment of Hemophilia and

clopidogrel, were in the top ten of the list ‘A’, but not

the list ‘B’. In contrast, bone marrow transplantation in

acute myeloid leukemia, cochlear implantation, HIV oral

fluid testing for HIV diagnosis and insulin analogues

were only in the top ten of list ‘B’.

The anticipated utility of HTA from the

perspective of the workshop participants varied across

interventions. Economic evaluation and budget impact

analysis of drugs and medical equipment and their

comparators were generally requested by representatives

of third party payers, with the purpose of recommending

if particular interventions should be included in the

benefit packages. Another use of HTA results was to

inform the decision-markers of the most appropriate

indications of health interventions, for example under

what conditions the use of the PET-CT scan is appro-

priate given current available evidence. In addition,

the assessments were anticipated to be helpful in

devising effective measures for disease management

as well as to regulate the distribution of high-cost

equipment. The demands for management and financing

mechanisms to promote the rational use of expensive

technologies were also discussed.

Discussion

Although decision -makers, health pro-

fessionals and academics are admirably interested in

HTA(10), there is a general shortage of resources for

Priority list A Priority list B

Ranking Topic for assessment Ranking Ranking Topic for assessment Ranking

of list B of list A

    1 PET scanner       1     1 PET scanner       1

    1 Medical management of       2     2 Medical management of       1

osteoporosis osteoporosis

    1 Advance management of       3     3 Advanced management of       1

Hepatitis B and C infection Hepatitis B and C infection

    1 Medical management for       4     4 Medical management for       1

Dementia/Alzheimer’s disease Dementia/Alzheimer’s disease

    1 Lipid lowering medications       6     6 Lipid lowering medications       1

    8 Erythropoietin for treatment       6     6 Erythropoietin for treatment       8

of advanced cancer of advanced cancer

    1 Percutaneous transluminal     16     4 Bone marrow transplantation     11

coronary angioplasty for in acute myeloid leukemia

treatment of coronary heart

disease

    1 Magnetic resonance imaging     22     6 Cochlear implantation     15

    8 Commercial factors for     16     6 HIV oral fluid testing for HIV     19

treatment of Hemophilia diagnosis

    8 Clopidogrel     27     6 Insulin analogues     19

Table 2. Comparison health technology assessment topics identified by HITAP researchers (list A) and representatives

from 15 national health authorities (list B)
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health research and it is not possible to undertake

assessment for every single health technology. HTA

studies often reflect the narrow interests of individual

scholars and studies are sometimes initiated and

supported by commercial sponsors(7,11). As a conse-

quence, it is necessary to ensure that HTA studies focus

on topics that are relevant to the perspectives of its

users, namely decision makers, and could subsequently

have a substantial impact on decision making. This

current paper offers a critical overview of plausible

strategies and mechanisms employed by HITAP to

advocate the involvement of the potential users in the

prioritization process of HTA topics.

A review from international literature done

by the authors indicates that many HTA agencies have

attempted to include stakeholders into process for

HTA topic selection (Table 3). While health care ad

ministrators or public health insurers are the major

sources for HTA topic nomination, only few HTA

agencies allow industries to be involved. National

Institute for Health and Clinical Excellence (NICE) of

England and Wales is the most comprehensive that

include the majority of stakeholders into its process

for HTA topic selection.

The study suggests that this initiative was

warmly welcomed by the responsible health authorities

in Thailand, with twelve out of fifteen organizations

returning the questionnaire and representatives from

all fifteen health authorities participating in the

workshop. Furthermore, during the workshop many

participants expressed their gratitude and support of

the good intentions of HITAP. They were aware that

HITAP was trying to make HTA topic selection trans-

parent and participatory. Also, they were willing to

make the selection process worked, and learn together

to improve it.

It was also found that the consultations were

undertaken in a non-contested atmosphere even

though the different health authorities had different

perspectives and interests and they proposed different

lists of interventions. For example, the subcommittee

for development of the National Drug List submitted

the topic of pharmaceuticals only and there was no

one health authority that proposed topics covering all

types of interventions. This may be explained by the

fact that the short-time allocation allow to each presen-

tation made it difficult for the workshop participants

who were not familiar with some particular issues to

follow and debate the content. As one workshop

participant offered, one the way to improve the selec-

tion process was that HITAP should gather necessary

information to support the assessment of certain

Settings    Health care     Health Industries Academics/ General publics Reference

administrators/ professional  Research

 public health     bodies  institutes

    insurers

Gezondheidsraad   �   [13]

DAHTA   �   �    �   [14]

SBU   �   �   �    �   [15]

CADTH   �   �    �   [16]

VATAP   �    �   [17]

DACEHTA   �   �   [18]

MSAC   �  �    �   [19, 20]

NICE   �   �  �   �    �   [21]

HIRA   �    �   [22]

MRC   �   [23]

HITAP   �   �

Table 3. Comparison of the sources of suggestions for health technology appraisals among various health technology

assessment agencies

Gezondheidsraad = Health Council of the Netherlands, DAHTA = German Agency for Health Technology Assessment,

SBU = Swedish Council on Technology Assessment in Health Care,  CADTH = Canadian Agency for Drugs and Technolo-

gies in Health, VATAP = Veteran  Administration’s Technology Assessment Program, DACEHTA = Danish Institute for

Health Technology Assessment, MSAC = Medical Service Advisory Committee,  NICE = National Institute for Health and

Clinical Excellence, HIRA = Health Insurance Review Agency, MRC = Interim National Steering Committee on Health

Technology Assessment, Medical Research Council, HITAP = Health Intervention and Technology Assessment Program
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interventions from proponent agencies, and then

circulate this information to all the attendants to study

prior to the consultations.

In the workshop the presentations and dis-

cussion were closely relevant to the priority criteria set

by HITAP, which mostly focused on: epidemiology,

including the prevalence of diseases and estimations

of demands for particular technologies in Thailand,

current practice recommended by international asso-

ciations and experts, clinical effectiveness in comparison

with conventional interventions, variation in access to

or coverage of technologies in the country, and anti-

cipated financial burdens of the proposed interventions

if provided to patients in need. The high costs of

drugs and medical equipment were highlighted as

crucial rationale to support the assessment priority.

For some technologies, evidence on treatment outcomes

and potential expenditure was drawn on studies in

developed countries and Thai experience according to

expert opinion.

While HITAP researchers scored each inter-

vention item against the preset criteria, an important

development of this workshop was that the attendants

disagreed with HITAP’s proposal to prioritize the

interventions by scoring them in accordance with the

six priority criteria. Many participants argued that such

a process would not work well since it was subjective

and not evidence-based, as the information provided

in the presentations and discussion was brief and

inadequate. Moreover, some participants commented

that the methods were inappropriate because only two

categories, 0 and 1, were allowed in the evaluation of

interventions in each facet. As pointed out by one

MOPH official, since most of the participants had a

conflict of interest, they tended to give priority to their

preferred lists, especially in the absence of sound

methodology to prevent these biases. Therefore, the

actual process allowed respondents from each health

authority to name the top ten most important interven-

tions without scoring or ranking them.

It can be seen that results from the two

different approaches, of which one was done by HITAP

researchers and the other by representatives from the

fifteen health authorities, were similar, with six out of

top ten items in priority list ‘B’ were in the top twenty

of priority list ‘A’.As a result, it was agreed that HITAP

would select the topics identified by the representatives

of the national bodies in priority list ‘B’ as its topic for

further assessment.

And when we consider whether the priority

topics have targeted major health problems based on

the disease burden study in Thailand(12), it was found

that five of ten priority topics for list ‘A’ and ‘B’ focused

on diseases that were the twenty leading causes of

disease burden (Fig. 2). Illustrates the proportion of

overall disease burden, the proportion of economic

evaluation publications that were published in

PubMed, EMBASE (Ovid) and Academic Search Elite

(EbscoH) between January 1982 and December 2005

for the top 20 major health problems, and HTA topics in

priority list ‘A’ and ‘B’. It is noteworthy that this priority

setting could help HTA to focus on some particular

health conditions where there were only a few (relatively

to its disease burden) or no existing HTA studies.

There are some concerns regarding the HTA

topic selection in this study. Firstly, that there were too

many topics included in the final round of selection

resulting in a short time allocation for presentation and

discussion of each HTA topic. Also, this could prevent

participants from understanding and debating the

topics. Since this study found that all top ten in priority

list ‘B’ were in the top twenty of priority list ‘A’, the

final round of topic selection would have included only

the top twenty of priority list ‘A’. As a result of this, a

longer time could have been spent on the presentation

and discussion stages.

Secondly, since this is the first time that HTA

topic selection was processed with involvement from

potential users (national health authorities), it can be

seen that there was some confusion regarding the scope

of HTA conducted by HITAP. Even though this was

the case, majority of health authorities have done well.

There is a need for those health authorities to be well

informed on the objectives and methods for HTA topic

selection as well as the scope of the assessment. In

addition, further research is also required to understand

the ways in which each health authority identified its

own priorities for HTA, and who were involved in the

process.

Thirdly, the decisions made in the workshop

are subject to potential bias in favor of health

interventions that might benefit only health authorities

at the national level. Because of this, it is probable that

a wider group of stakeholders, for example, health

professionals, patient groups or representatives from

the public, need to be involved in setting the agenda

for HTA to ensure that HTA can improve health

technology resource allocation decisions with respect

to various viewpoints from stakeholders in society.

Conclusion

The Thai health care system needs HTA to be
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constructive to enable decision makers to make

informed decisions with regard to the adoption of health

technology. The development and promotion of clear

criteria for selection of HTA topics is, therefore, essen-

tial to promote the efficient use of HTA information

for decision making with respect to setting ultimate

goals for HTA. Findings from this study illustrated the

possibility of making the HTA topic selection process

systematic, transparent and participatory. This will

eventually increase the usefulness and credibility of

HTA. In addition, it has emphasized a notion that

HTA topic selection should not be seen as the sole

responsibility of researchers but that decision-makers

also need to be included in deciding upon the appro-

priate use of health technology.
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Violence, a serious public health problem in Thailand, remains largely unknown for its economic

costs. This study is a national-level economic cost-estimates of injury from interpersonal and self-directed

violence for Thailand during 2005 using the World Health Organization-US Centers for Disease Control and

Prevention’s guidelines. Direct medical costs from self-directed violence totaled 569 million Baht (THB) while

the cost of interpersonal violence was THB 1.3 billion. Productivity losses for injuries due to self-directed

violence were estimated at THB 12.2 billion and those for interpersonal violence were THB 14.4 billion. The

total direct medical cost, thus, accounted for about 4% of Thailand’s total health budget while the productivity

losses accounted for approximately 0.4% of Thailand’s GDP. In summary, interpersonal and self-directed

violence caused a total loss of 33.8 billion baht for Thailand in 2005. More than 90% of the economic loss was

incurred from productivity loss and about four-fifths came from men.

Keywords: Violence, Suicide, Economic cost

Globally, Disability Adjusted Life Year (DALY)

loss from interpersonal and self-directed violence is

about 4.2% and 1.7% of total DALY losses in men and

women respectively(1,2).

In Thailand, violence accounted for a slightly

higher burden than the world’s average, at 5% and 2%

of total DALY loss in men and women, respectively in

1999(3). In addition to lives and health loss, violence

places a massive burden on national economies. Various

estimates of societal loss resulting from interpersonal

and collective (civil war included) violence range from

0.3-90 per cent of annual GDP(4).

While our understanding of the epidemio-

logical profile and the burden of violence in Thailand

has improved, no study has investigated the economic

costs of injury from interpersonal and self-directed

violence in monetary terms.

To fill the knowledge gap, this paper estimated

the costs of injuries due to interpersonal and self-

directed violence occurring during 2005 in Thailand

using guidelines from the World Health Organization

(WHO) and the US Centers for Disease Control and

Prevention (CDC)(5).

This study serves as an example for estimating

the economic loss due to other diseases and risk

factors for Thailand and also for other countries with

similar levels of data sources available.

Material and Method

Economic costs of injuries from interpersonal

and self-directed violence were estimated using the

WHO-CDC Guidelines for estimating the economic

costs of injuries due to interpersonal and self-directed

violence. Table 1 provides detailed information on

methods applied.
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Definition

Self-directed violence is defined as an act of

violence inflicted upon oneself, whereas interpersonal

violence is an act of violence inflicted by another indi-

vidual or by a small group of individuals.

Violent injuries are categorized based on the

severity of the injury into one of three groups. First, a

fatal injury is defined as one in which the patient died

as a result of that incident. Second, a serious injury is

defined as one that did not cause the patient’s death

Parameter                         Formula Data source

Fatal incidence (I1) = (reported deaths from self-directed and 2005 National Vital Registry

interpersonal violence) x (incomplete

registration rate)

Serious injury(I2) = (injured inpatient admissions) x 2005 National Health Security

(utilization rates) Office inpatient data and National

Health and Welfare Survey

Slight injury (I3) = (serious injury) x (ratio of non-admission 2005 National Health Security

to admission rate) Office inpatient data and National

Health and Welfare Survey

Direct medical cost Serious Injury  => {Serious injury incidence

x (IP unit cost adjusted by charge weights

for violence causes + OP unit cost adjusted

weights for violence causes}

Slight Injury  => {Non-serious injury

incidence x OP unit cost adjusted weights

for violence causes}

Indirect productivity cost Fatal injury  => { I1 fatal injuries x 365

x P5 x D1 }

Serious  => { (I2 short term injuries) x P3a

x P5 } + { (I2 long term injuries) x 365 x P5

x D2 x Disability weight}

Slight  => { I3 x P4 x P5 }

• Average age at death from violent 2005 National Vital Registry

  injury (P1)

• Average age at retirement / at which Formal national retirement age

  a person ceases to work (P2)

• Average number of days a victim of a Global Burden of Disease Study,

  serious injury is unable to resume 2000

  her/his normal activities (at the hospital

  and recovering from home) (P3a)

• Average number of years a victim of Global Burden of Disease Study,

  a serious injury is unable to resume 2000

  her/his normal activities (at the hospital

  and recovering from home) for long

  term sequelae See D2 (P3b)

• Average number of days a victim of 2006 National Health and Welfare

  a slight injury is unable to resume Study

  her/his normal activities (recovering

  from home and during out-patient

  visits) (P4)

• Average income loss per capita per day, 2006 National Labour Force

  incorporates paid and unpaid work as Survey

  described above (P5)

• Ratio avg unpaid work hours to avg 2004 National Time Use Survey

  paid work hours

• Discount factor (D) D1 = 1 / 0.03 – 1 / [0.03 x (1.03)P2-P1+1]
D2 =  1 / 0.03 – 1 / [0.03 x (1.03)P3b]

Table 1. Information and formulas used in economic costing calculations
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within 30 days but was serious enough for the victim

to be admitted into hospital as an in-patient. Third, a

slight injury is one that required an accident and

emergency department (A&E) visit but was not followed

by hospital admission.

Incidence data and data sources

The data used in this study are derived from

violent events occurring during 2005 and identified

using existing national data. Violence-related injuries

are classified using the International Classification of

Diseases, 10th Revision Thai Modification (ICD-10-TM)

codes (self-directed: codes X60-X84; interpersonal:

codes X85-Y09) and were stratified by age and sex as

well as by their intention either self-directed or inter-

personal, related mechanisms and type of injury.

Fatal incidence is derived from national

vital registration data classified by ICD-10-TM and

redistributed for unknown causes of death. Mortality

data from vital registry were compared with police data

and other health reports.

The incidence of non-fatal violence-related

injuries was estimated using the 2005 national inpatient

dataset from the National Health Security Office and

admission rate information from the 2005 National

Health and Welfare Survey, a national representative

household survey conducted by the National Statistical

Office. The national inpatient database covers all

patients entitled to national health security and civil

service medical benefit regardless of hospital types.

Non-fatal incidence that did not require

admission to hospital is derived from age-sex specific

ratios of outpatient to inpatient utilization from the

2003 National Health Examination Survey. Information

on the mechanism of violence (self-directed or inter-

personal) was not available for non-hospitalized inci-

dent cases and was assumed to be similar to that for

hospitalized incidence.

Cost data and estimation

The WHO guidelines provide a broad frame-

work of cost categorized as direct and indirect cost.

Direct cost is grouped into medical and non-medical

cost. Direct non-medical costs include those incurred

by the criminal justice system, costs of foster care, and

private security contracts.

Indirect costs refer to resources and opportu-

nities lost as a consequence of violence, both tangible

and intangible. Productivity loss measures the loss

of earning experienced by victims of violence and

concerned family members, friends and employers.

Other tangible costs include lost investments in social

capital (e.g. education of the victim and perpetrator),

life insurance costs, reduced productivity or output

by the perpetrator, and macro-economic costs (e.g.

reduction in property values or foreign investment

due to violence). Intangible costs refer to reductions in

quality of life.

Our study provides the estimates of 2 catego-

ries, namely direct medical cost, and productivity

loss. All cost data is expressed in values of Thai Baht

(THB). A lifetime approach is employed to estimate the

economic cost of injury based on the incidence data

described above and disaggregated national unit cost

data.

Direct medical cost data is derived from health

service utilization and costs occurring during the year

2005. Hospital unit cost (THB 2,537 per admission) was

derived from reported national hospital costs for all

causes adjusted by relative diagnostic related groups

(DRGs) charge weights and length of stay for inpatient

violence-related cases. Medical costs for fatal injuries

were derived by applying the hospital unit cost to

admission discharged as death.

Outpatient unit cost (THB 795 per visit) was

also obtained from the same source and applied similar

weights as that for in-patient cost to adjust for violence

caused due to the absence of cause linkage to the out-

patient unit cost. It should be noted that the database

captured only public hospitals under the jurisdiction

of the MOPH, there is no systematic data in non-MOPH

hospitals. However, it covered more than 70% of

total admissions nationwide. Direct medical costs are

classified into fatal, slight and serious injuries.

Indirect costs are estimated for fatal, serious,

and slight injuries using a human capital approach by

measuring the value of time lost due to absence from

work or reduced productivity. Future earnings are

discounted at a rate of 3%. Age at death from violent

injury was obtained from vital registry data. The average

age at retirement was 60 years old, based on the formal

national age at retirement. Inactive days caused by

slight injuries were derived from the average number of

days with limited daily activities ascertained from a

2006 National Health and Welfare Survey, and inactive

days caused by serious injuries were derived from the

average duration of injuries by body part provided by

the Global Burden of Disease Study(6).

Average income loss per day due to violence

was estimated by age and sex group. This estimate

was derived from the summation of the product of the

average national wage per day and the average number
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of days of lost work; and the product of the average

national wage per day and the average number of

days of lost work weighted by the ratio of the average

number of unpaid work hours to paid work hours.

Average national wages before taxes were

obtained from the 2005 National Labor Force Survey

conducted by the National Statistical Office, which

incorporated formal and informal income but not un-

paid or in-kind work. Days spent on unpaid productive

activity were obtained from a national time use survey

conducted in 2004. The unemployment rate, while

known for the period (1.8%)(7), was not applied as we

assumed that there was economic loss for the entire

working population.

Results

In 2005, self-directed and interpersonal

violence claimed 6,586 and 5,645 deaths, respectively, in

total. They also resulted in 52,348 and 86,032 incidences

of non-fatal serious injuries, and 270,418 and 332,133

incidences of non-fatal slight incidence respectively.

Violent injuries claimed deaths among the prime of

life, peaking at 30-44 in both men and women for self-

directed violence, and at 15-29 in men and 30-44 in

women for interpersonal violence (Fig. 1).

Self-directed violent injuries claimed 2%

fatalities, 16% serious and 82% slight injuries. The

profile is quite similar to the interpersonal violence

injuries which claimed 2% fatalities, 20% serious and

78% slight injuries.

However, there is a specific, epidemiological

profile type of violence by gender (Fig. 2). A high peak

of self-directed violence among women was observed

among those aged 15-29 years; this figure is twice as

high as for men. In contrast, interpersonal violence,

among men, peaked at the age of 15-29 years, and was

three times higher than that of self-directed violence.

Injuries damaged the health of prime age young adults,

both men and women.

Poisoning was the most common form of

serious self-directed injury for both men and women

(84% men, 95% women). Sharp/blunt objects (men, 67%,

women, 43%) and assault by bodily force (men, 15%,

women, 35%) were the most common mechanisms of

serious interpersonal injury; firearms accounted for

10% (n 8,275) of serious interpersonal injury.

When we combine serious and slight violent

injuries, there was a gender specific mechanism (Fig. 3).

More women applied poisoning than men, but more

men applied sharp and blunt objects than women.

Direct medical costs for injuries due to self-

directed and interpersonal violence totaled THB 1.9

billion in 2005 (Table 2).

The total direct medical cost for fatal and

non-fatal injuries from self-directed violence was THB

569 million and that for interpersonal violence THB 1.3

billion. Nearly 75% (THB 1.4 billion) of direct medical

costs were attributable to injuries among men.

The direct medical cost per incident event

for THB 26,719 or 1.7 times greater than the overall

Fig. 1 Number of fatal violent injuries by types, 2005
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direct medical cost per incident event for serious inter-

personal violent injuries (THB 15,911).

The share of medical costs for all violent

incidence are shown in Fig. 4. Among self-directed

violence, poisoning incurred the largest cost both in

men and women (72%, and 91% respectively). On the

other hand, violence from sharp/blunt objects resulted

in the highest medical cost for both men and women.

Second to this were firearm in men (19%) and assault

by bodily force in women (25%).

Productivity losses from injuries due to self-

directed and interpersonal violence totaled THB 31.9

billion (Table 2). Indirect medical cost for self-directed

injuries totaled THB 15.4 billion and that for inter-

personal injuries was THB 16.5 billion. More than 80%

of productivity losses were attributable to injuries

among men, and as might be expected due to the in-

corporation of lost productivity due to premature death,

productivity losses for fatal injuries were notably

greater than those for serious or slight injuries.

The direct medical cost of injuries due to

violence accounted for about 4% of Thailand’s total

health budget in 2005 (approximately THB 50 billion).

Productivity losses due to violence related injuries

Fig. 2 Incidence of serious and slight injuries from violence by types, 2005

Fig. 3 Incidence of serious and slight injuries from violence by mechanisms, 2005
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accounted for approximately 0.4% of Thailand’s

GDP (THB 6.9 trillion) in 2005†. During 2005, estimated

economic costs per incident violence related injury

ranged from THB 795 for direct medical costs of slight

injuries to nearly THB 2 million for productivity losses

associated with fatal self-directed injuries among men.

Discussion and policy recommendations

Costs of violence across studies vary

depending on the definitions applied, the types of

costs included, and the methodologies used(8). The US

Department of Justice(9) reported the estimated direct

costs of violent crime to victims resulting from short-

term medical expenses and work loss at $1.8 billion,

equivalent to 0.02% of the US GDP in 1994. When in-

cluding indirect cost, the total amount is significantly

higher. A study including psychological costs of pain

and suffering into the estimate resulted in the cost

equivalent to 6.5% of GDP, or $1100 per person in the

US(10).

This study provides the economic loss from

medical expenses and productivity loss due to self-

directed and interpersonal violence in Thailand in

2005. It employs international guidelines with existing

national data sources. Due to data limitation, we did

not attempt to measure non-injury health effects,

which are life-long and therefore likely to be many times

greater in magnitude than the costs of treating physi-

cal injuries alone.

These cost estimates almost certainly under-

estimate the actual totals due to incomplete reporting

systems and the illicit nature of interpersonal violence.

Nevertheless, death estimates in this study are slightly

higher than reported cases in police records. Information

† Evans and colleagues advise that only the indirect cost component involving market production (e.g., formal labour force)

should be expressed as a percentage of GDP, and otherwise advise against such comparison. However, in the absence of a

suggested alternative, readers will undoubtedly make comparisons to GDP; thus, the information is provided here with a note

of caution. See also Evans DB, Chisholm D, Adam T, Tan Torres Edejer T. Cost of illness studies: counting what matters.

Unpublished manuscript.

Fig. 4 Total direct medical cost by mechanism of injuries
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on causes of death from vital registry suffered from a

large proportion of undetermined intent causes which

we assumed proportional redistribution back to the

known causes. Although ICD-10-TM is able to classify

violence by its mechanism, cause of death data

presents incomplete information for this. Ambulance

services are not fully included in the patient database

and the estimates should be improved with availability

of their incident and cost data.

Estimates regarding direct medical cost due

to serious injuries should be improved for fatal injuries

using health services prior to deaths provided that the

Self-directed violence

            Incident events     Direct medical cost        Productivity loss

        (million THB)           (million THB)

Fatal Serious Slight Fatal Serious Slight Fatal Serious Slight

Total 6,586 52,348 270,417 16.0 337.5 215.1 14,272.7 663.2 469.2

Men 4,991 19,547   69,103 10.9 157.2   55.0 11,142.7 231.7 128.6

Women 1,595 32,801 201,314   5.0 180.2 160.1   3,130.0 431.5 340.7

Men          

0-4        -      188        633   -     0.6     0.5          -               -     -

5-14      40      240        808   0.0     1.1     0.6          -     -     -

15-29 1,477 10,641   40,030   2.4   76.8   31.8   3,728.7 135.2   60.8

30-44 1,799   5,247   17,766   3.1   43.6   14.1   5,455.8   66.2   42.1

45+ 1,675   3,231     9,866   5.5   35.2     7.8   1,958.2   30.4   25.7

Women

0-4        -      145        643   0.0     0.3     0.5          -     -                 -

5-14      19      767     3,401   0.0     3.6     2.7          -     -     -

15-29    375 20,812 141,782   1.8 108.4 112.8   1,020.8 354.4 230.3

30-44    522   7,868   44,585   1.7   45.5   35.5   1,432.8   65.5            93.2

45+    679   3,209   10,903   1.5   22.4     8.7      676.4   11.6            17.2

Interpersonal violence

          Incident events    Direct medical cost            Productivity loss

       (million THB)               (million THB)

Fatal Serious Slight Fatal Serious Slight Fatal Serious Slight

Total 5,645 86,032 332,133 25.9 1,090.5 264.2 13,395.3 2,495.4 603.1

Men 4,887 72,843 259,866 24.3    962.3 206.7 11,835.0 2,142.2 500.0

Women    758 13,189   72,267   1.6    128.1   57.5   1,560.3    353.3 103.1

Men          

0-4        8.0      151.0        508.0   0.2        2.5     0.4          -        -     -

5-14      59.0   1,271.0     4,279.0   0.3      11.9     3.4          -        -     -

15-29 1,916.0 44,030.0 165,637.0 10.2    579.5 131.7   4,925.1 1,132.9 265.8

30-44 1,646.0 19,602.0   66,372.0   7.4    258.4   52.8   4,913.3    666.5 163.1

45+ 1,258.0   7,789.0   23,070.0   6.3    110.0   18.3   1,996.6    342.7   71.1

Women

0-4      13.0      119.0        528.0   0.1        1.5     0.4          -        -     -

5-14      23.0      335.0     1,486.0   0.0        2.1     1.2          -        -     -

15-29    200.0   4,611.0   31,412.0   0.4      41.8   25.0      544.1    115.6   36.7

30-44    267.0   5,051.0   28,622.0   0.4      53.5   22.8      722.7    158.6   49.9

45+    255.0   3,073.0   10,219.0   0.7      29.2     8.1      293.5      79.1   16.5

Table 2. Incidence of violent injuries and associated direct medical costs and productivity losses by age, sex, and severity

and type of injury, Thailand, 2005

Note: Amounts may not sum exactly due to rounding

16 7/4/08, 1:54 PM116



J Med Assoc Thai Vol. 91 Suppl. 2  2008 S117

proportion of deaths at sites of deaths after being

rescued is known.

In terms of family and intimate partner

violence, incomplete information can be found from

health services. In 2005, there were about 11,791

violent cases going to 109 sentinel public hospitals in

the OSCC (One Stop Crisis Center) which covers only

violence in children and women according to the 2003

Child Protection Act and the 1999 government’s

measure against violence to children and women. The

figures, although reflecting only uncovered cases,

provide information on ER and OPD visits in more

detail than other reports.

The economic cost from our study is close

to out-of pocket medical cost estimates of smoking-

attributable diseases, which amounted to 9,857.02

million baht, 0.48% of GDP in 2006(11). Compared with

medical cost attributable to alcohol consumption(12),

our direct medical cost yields one-third of that and

approximately 87 times of the medical cost of alcohol-

related self-directed and interpersonal injuries. Without

a standard protocol of direct medical cost, results from

different studies can hardly be compared and are even

more difficult for further decision-making among cost-

effectiveness studies.

What this study contributes to our knowledge

gap is that it provides cost and incident data of self-

directed and interpersonal violence in great detail of

the both nature and mechanism of injuries. This is useful

for policy in priority setting and directing appropriate

measures relevant to where problems exist.

The availability of accurate and reliable data

of the highest quality from information systems, parti-

cularly health-related information systems, is critical in

providing useful information on the burden of violence

and injury to decision makers at local, regional, and

national levels. As ministries of health take a leading

role in violence and injury prevention(13), data collec-

tion and information systems must play a central role.

In conclusion, this study uncovers and con-

firms the existing problems concerning the accuracy of

the cause of death in vital registration and inadequate

information on epidemiology profiles of non-fatal, non-

severe outcomes of violence which do not followed by

hospital admission. Discrepancies of figures across

different data sources prompt policy attention to im-

prove the foundation for better estimates in the future.
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Objective: To conduct a cost-utility analysis on recombinant human erythropoietin (rHuEPO) for treating

anemic cancer patients induced by chemotherapy compared to blood transfusion alone under the Thai health

care setting.

Materials and Methods: A health care provider’s perspective was used to examine relevant costs and outcomes

using the Markov model. Cost data were estimated based on the reference price set by the Ministry of Public

Health. The effectiveness data were obtained from a systematic review of published literature. The results were

presented in terms of incremental cost-effectiveness ratio (ICER) in Thai Baht per Quality Adjusted Life Years

(QALYs) gained. A probabilistic sensitivity analysis method was performed.

Results: The ICERs of rHuEPO compared to blood transfusion alone were 3.7 and 2.7 millions Baht per QALY

for patients with hemoglobin less than 8 g/dl and 8-9 g/dl, respectively. The rHuEPO required additional

resources (more costly) with less benefit compared to blood transfusion for patients with hemoglobin 9-10 g/dl.

Conclusions: The rHuEPO may be cost-ineffective for the treatment of anemia caused by chemotherapy in

cancer patients in Thailand.
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Similar to other health care settings, an

increase in the number of cancer patients with anemia

has been observed in Thailand due to an increase of

cancer patients and the use of chemotherapy for treat-

ment of cancers that cause bone marrow suppression(1).

Although blood transfusion is an effective way of

increasing the hemoglobin level in anemic patients,

several limitations do exist with this approach. These

limitations include: a severe shortage of blood donations

and the high cost of screening of blood donations.

This screening is carried out in order to reduce the

residual risk of transmission of bloodborne viruses

including hepatitis and human immunodeficiency virus/

acquired immunodeficiency syndrome (HIV/AIDS)(2).

As a result, an innovation recombinant

human erythropoietin (rHuEPO) has been considered

as an alternative choice for the treatment of anemia

caused by chemotherapy. However, the adoption of

rHuEPO has been limited owing to inadequate evidence

regarding cost-effectiveness. The findings from a study

conducted by the Health Technology Assessment

(HTA) program of England suggested that rHuEPO

was unlikely to be cost-effective due to the high price

of rHuEPO(3). However, these results may not be appli-

cable to the Thai setting because of the availability of

the generic version of rHuEPO, which is much less

expensive.
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At present, cost-effectiveness evidence of

rHuEPO for the treatment of anemia caused by

chemotherapy is not available in Thailand. A primary

objective of this study is to assess the value for money

of rHuEPO for the treatment of anemia caused by

chemotherapy among cancer patients compared to

blood transfusion alone in Thailand. Although rHuEPO

has been included in the National List of Essential

Drugs (NLED) for the treatment of anemia caused by

endstage renal disease, it is not included for anemia

caused by chemotherapy in cancer patients. The results

obtained from this study will be used as an information

source for making a decision on whether to include

rHuEPO in the NLED for the treatment of anemia due to

chemotherapy among cancer patients.

Material and Method

A Markov model was constructed to estimate

relevant costs and consequences of rHuEPO treatment

compared with blood transfusion alone. The study

adopted a health care provider perspective. The results

were presented in terms of incremental cost, incremental

Quality Adjusted Life Years (QALYs) gained and incre-

mental cost-effectiveness ratio (ICER) in Baht per QALY.

Analyses and model assumption

A schematic diagram of the Markov model is

shown in Fig. 1. The model was modified based on the

model developed by Wilson et al(3) in order to incorpo-

rate treatment guidelines for anemia caused by chemo-

therapy. These guidelines have been recommended by

the Food and Drug Administration of the United State

(USFDA)(4), Rodgers et al(5), and the National Health

Services of the Northern and Yorkshire(6). Health states

are denoted in the solid line ovals. Six mutually exclu-

sive health states were defined by hemoglobin levels

(including death) in the rHuEPO arm and five health

states in the blood transfusion arm. An arrow indicates

the probability of moving from one state to another. It

is determined by transitional probabilistic parameters.

A fixed 4-week cycle length was assigned.

The time horizon of the analysis was 7 months, in

which the patients received chemotherapy for one

week in each six consecutive month period. It was also

recommended to continue the treatment for a month

following the end of chemotherapy. Costs and QALYs

gained were calculated as patients went through the

model. Patients were characterized by their hemoglobin

level in order to determine which health state to enter.

A full dose (150 IU/kg three times weekly) and a half

dose of rHuEPO were given when the hemoglobin level

was less than 10 g/dl and 10-11 g/dl, respectively. The

target result was that the patient’s hemoglobin level

reached 12 g/dl.

The response to rHuEPO was defined as a 2

g/dl increase in hemoglobin level meaning that patients

would move up two states. No response in the first

cycle was allowed, which implied no response within

the first 4 weeks after treatment. It was assumed that

once a patient responded to rHuEPO, he/she would

continue to respond to rHuEPO until the treatment was

stopped. The response to rHuEPO treatment was

assumed to be independent of their hemoglobin level

and dose escalation was not considered in this model.

Non-response was defined as there being no increase

in the hemoglobin level within three cycles (12 weeks),

after which patients were treated with blood transfusion

and they had to follow the same pathways as those in

the blood transfusion arm. Some patients might die

anytime at the end of each cycle.

Fig. 1 Schematic diagram of the Markov model
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Patients started to receive blood transfusions

when their hemoglobin level fell below 10 g/dl. A

response was defined as a 1 g/dl increase in a given

hemoglobin level. A response was assumed immediately

at the end of the cycle but lasting for only one cycle. If

the patient was not given a blood transfusion in the

following cycle, the patient’s hemoglobin level dropped

down to the previous level. If another transfusion was

given, the patient stayed in that state.  Some patients

might die anytime at the end of each cycle.

Input parameters

Although the systematic reviews of literature

published in several databases, namely Medline, the

National Coordinating Centre for Health Technology

Assessment (NCCHTA) and the Cochrane library, were

carried out, all transitional probabilities and utility

parameters used in this study were obtained mainly

from a report made by Wilson et al(3). This report was

the most up-to-date and comprehensive study that

provided information from a systematic search of

both clinical and cost-effectiveness measures. It was

found that there was no relationship between the use

of rHuEPO and the increase/decrease in a patient’s

mortality. All input parameters are shown in Table 1.

The probabilities of patients achieving a hemoglobin

response in rHuEPO and blood transfusion groups

were 0.53 (0.40-0.55) and 1.00, respectively(3). The

probability of dying in each cycle for both the rHuEPO

and blood transfusion groups was 0.49 (0.010-0.095)(3).

The utility scores were obtained from a sub-

mission of cost effectiveness data of Neo-RecormonÆ

(epoetin beta)(3) and epoetin alpha by the Roche and

Ortho Biotec Company, respectively(3). The time trade

off (TTO) technique was used to elicit the patient

preference on different hemoglobin levels. A higher

level of hemoglobin resulted in a higher utility value.

The lowest utility value was 0.474 for patients with

hemoglobin less than 8 g/dl, and for patients with

hemoglobin 8-9 g/dl, the utility value was 0.589. For

patients with hemoglobin 9-10 and 10-11 g/dl, the

utility were 0.623 and 0.737, respectively. The highest

utility value was 0.765 for patients with a hemoglobin

level of 11-12 g/dl.

It was assumed that thromboembolic events,

which might occur among patients with a high-dose

rHuEPO, were not included in the model because

rHuEPO was recommended at a lower dose. The target

Parameter  Mean   SE  Parameter Data

distribution source

Transitional probabilities

Monthly probability of dying   0.49   0.02    Beta 3

Monthly probability of response to rHuEPO in the first cycle   0.00   -    Beta 3

Monthly  probability of response to rHuEPO in next cycle   0.53   0.04    Beta 3

Monthly probability of response to blood   1.00   -    Beta 3

Utility parameter

Utility of patient with hemoglobin less than 8 g/dl   0.474   0.007    Beta 3

Utility of patient with hemoglobin between 8-9 g/dl   0.589   0.026    Beta 3

Utility of patient with hemoglobin between 9-10 g/dl   0.623   0.008    Beta 3

Utility of patient with hemoglobin between 10-11g/dl   0.737   0.045    Beta 3

Utility of patient with hemoglobin between 11-12 g/dl   0.765   0.016    Beta 3

Cost in blood arm

Monthly cost of  Pack Red Cell (PRC) screened by NAT      797      797    Gamma 9

Monthly cost of   cross-match testing by gel test      153      153    Gamma 9

Monthly cost of  blood administration      716      716    Gamma 9

Monthly cost of  laboratory monitoring      100      100    Gamma **

Cost in rHuEPO arm

Monthly cost of  rHuEPO alfa based on patient 70  kg 38,891 11,565    Gamma 9

Monthly cost of rHuEPO administration      100      100    Gamma Assumed

Monthly cost of  laboratory monitoring      100      100    Gamma **

Table 1. Mean and standard error (SE) of effectiveness input parameters

* Reference price of multiple brands, Ministry of public health, Thailand 2007

** Assumed to be equal in both arms
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for the hemoglobin level was set at 12 g/dl, which would

make patients safe from complications(4). Likewise, the

probability of patients being infected with blood borne

diseases such as hepatitis B, hepatitis C and HIV/AIDS

was not included in the model because the blood

products used were assumed to have been screened

for blood borne diseases by nucleic amplification

testing (NAT). This is very effective in detecting blood

borne organisms(7). In addition, the incubation periods

of such infections were much longer than the average

life expectancy of the cancer patients. This meant that

they would die long before the complications of blood

borne infections appeared.

The relevant direct medical care costs were

considered using the reference prices from the Ministry

of Public Health in the year 2007 and the Civil Servant

Medical Benefit Scheme (CSMBS) in the year 2006.

The medical costs included the costs of drugs, labor

and materials. All costs were converted and reported

in 2007 Thai Baht using the consumer price index (CPI).

Discounting was not performed since the time horizon

was shorter than one year. For international comparison,

costs could be converted into international dollars

using purchasing power parity (PPP) (US$ exchange

rate at 1US$ (2007) = 12.615 Thai Baht(8)). This was not

shown in the report.

Uncertainty analysis

A probabilistic sensitivity analysis was per-

formed using a second order Monte Carlo simulation.

It was carried out using Microsoft Office Excel 2003

(Microsoft Corp., Redmond, WA). All input parameters

were assigned probability distributions according to

their attribute to reflect the feasible range of values that

each input parameter could attain. Beta-distribution was

the choice of distribution for probability and utility

parameters, which were bounded zero-one, Gamma-dis-

tribution, which ensures positive values, was modeled

for all rates and unit cost parameters. The simulation

drew one value from each distribution simultaneously

and calculated cost and effectiveness pairs. This

process was repeated 1,000 times to provide a range of

possible values given the specified probability distri-

bution. The results were expressed as average value of

all costs, QALYs and ICER in the Results section(9).

Results

The total costs and QALYs gained from each

treatment options, and the incremental costs per QALY

gained from providing rHuEPO in comparison to blood

transfusion alone, are shown in Table 2. The costs of

providing blood transfusions alone were fixed at every

hemoglobin levels (each patient needs one unit of

blood transfusion for each cycle regardless of their

hemoglobin level) while the lower the hemoglobin

levels the higher the costs of rHuEPO. As a result, for

patients with hemoglobin less than 8 g/dl, 8-9 g/dl and

9-10 g/dl, the incremental costs of providing rHuEPO

compared to blood transfusion alone were 116,503,

101,187 and 85,707 Baht, respectively. The incremental

QALYs gained for patients with a hemoglobin levels

less than 8 g/dl, 8-9 g/dl and 9-10 g/dl were 0.03, 0.04

and -0.01, respectively. The ICERs of rHuEPO were

3.7 and 2.7 millions Baht per QALY for the patients

with hemoglobin lelvels less than 8 g/dl and 8-9 g/dl,

respectively. Providing rHuEPO was less effective at a

higher cost than blood transfusions alone for those

patients with hemoglobin levels 9-10 g/dl.

Uncertainty analysis

The results of the probabilistic sensitivity

analysis are presented in terms of cost-effectiveness

acceptability curves, and are shown in Fig. 2. If policy

makers were willing to pay at 100,000 or 300,000 Baht

per QALY gained, providing blood transfusions alone

was appropriate at all hemoglobin levels. However, at

Hemoglobin              rHuEPO      Blood transfusion Incremental  Incremental ICER

     (g/dl) cost (Baht) effectiveness (Baht/QALY)

Total cost       Total Total cost       Total    (QALYs)

  (Baht) effectiveness    (Baht) effectiveness

   (QALYs)    (QALYs)

less than 8 127,937       0.31   11,434       0.28   116,503        0.03 3,789,762

8-9 112,621       0.34   11,434       0.30   101,187        0.04 2,746,506

9-10   97,141       0.34   11,434       0.35     85,707       -0.01 dominant

Table 2. Cost-effectiveness results obtained from the analysis (probabilistic results)
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the ceiling ratio of 3 million Baht per QALY, providing

rHuEPO for patients with a hemoglobin level less than

8 g/dl and 8-9 g/dl was an optimal choice. Providing

rHuEPO for patients with hemoglobin 9-10 g/dl was

cost-ineffective for every ceiling ratio ranging from 0

to 12 million Baht per QALY.

Discussion

Based on the recommendations made by

the Macroeconomics and Health Committee, it was

suggested that technology is considered to be cost-

effective if its ICER is lower than three times that of

the Gross Domestic Product (GDP) per capita(10), This

implies a ceiling threshold of 300,000 Baht per QALY in

Thailand. The results of this study clearly indicated

that rHuEPO is cost-ineffective for treating anemia

caused by chemotherapy among cancer patients in

Thailand regardless of their initial hemoglobin level.

These findings were also in line with the findings from

Wilson et al(3). However, it is noteworthy that some

economic evaluation studies that assumed a benefit of

rHuEPO concerning the patient’s mortality, suggested

that rHuEPO was cost-effective(3,11). As a result, we

recommend that a high quality of study or evidence

synthesis on whether rHuEPO is beneficial to the

patient’s mortality should be conducted.

There were several reasons that could explain

why rHuEPO appeared to be inferior to blood trans-

fusions for treatment of anemia among cancer patients.

First, rHuEPO can be very effective in the treatment of

anemia if the patients have depletion of serum erythro-

poietin such as patients with end-stage renal disease.

Nevertheless, anemia in cancer is commonly caused

by cytokines blunting erythropoietin response or

chemotherapy inducing bone marrow suppression or

both(12). The patients tend to have a normal or high

blood level of erythropoietin(13). As a result, cancer

patients would gain less benefit from being treated by

erythropoietin. Second, there was no linear relationship

between hemoglobin levels and the increase of the

patient utility(14). For instance, the utility increases the

most for a shift from hemoglobin levels less than 8 g/dl

to 8-9 g/dl, while it increases the least for a move from

hemoglobin level 10-11 g/dl to 11-12 g/dl. Thus, treating

anemia for patients with relatively high hemoglobin

levels yields a lower benefit than treating those with

relatively low initial hemoglobin levels.

At present, the subcommittee for development

of the NLED has decided not to include erythropoietin

for the treatment of anemia among cancer patients from

the NLED because it proved cost-ineffective and also

the recent cancer treatment trials reported that a

maximum dose of erythropoietin was associated with

decreased survival, especially when rHuEPO was used

to maintain hemoglobin at a level higher than 12 g/dl or

13 g/dl(15). Furthermore, we hope that this study can be

Fig. 2 Cost-effectiveness acceptability curve
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used as an example for those interested in using eco-

nomic evaluation as a tool for priority setting of health

interventions and technology. Using such a tool in

decision-making not only makes policy decisions trans-

parent and evidence-based but also increases the use

of health care resources more efficiently in the Thai

health care setting where the scarcity of health care

resources is increasingly causing concerned.
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Objectives: The aim of this study is to evaluate the cost-utility of the treatment, starting with EFZ-based

therapy, compared with NVP-based therapy in Thai HIV/AIDS patients.

Material and Method: The study adopted a health care provider perspective. A probabilistic Markov model

was applied to Thai HIV/AIDS patients aged 15 to 65 years. Input parameters were extracted from a cohort

study of four regional hospitals. The study explored the effects of uncertainty around input parameters.

Results: For those patients with a different baseline CD4, initial therapy using EFZ-based regimens was the

preferable choice for all subgroups. Given a maximum acceptable willingness to pay (WTP) threshold of

300,000 Baht/DALY averted starting with EFZ-based regimens was cost-effective for patients with a baseline

CD4 count less than 250 cells/mm3 and in all patient age groups, except those who were 20 years old.

Conclusions: The results suggest that starting with EFZ-based regimens was the preferable choice and it

should be used as the first line regimen for Thai HIV/AIDS patients.

Keywords: Cost-effectiveness, HIV/AIDS treatment, Efavirenz-based regimens, Nevirapine-based regimens,

Thailand

Even though the introduction of highly active

antiretroviral treatment (HAART) has dramatically

reduced the number of deaths and AIDS-related

opportunistic infections in developed world, the avail-

ability of antiretroviral therapy for HIV infected

patients is still limited in developing settings(1). The

World Health Organization has estimated that more

than 1 million people living with HIV/AIDS (PLWHA)

in Asia are in need of HAART, but only 6-7% of them

can access to this expensive therapeutic regimen(2).

In Thailand, despite the declining incidence of new

HIV transmission, due to the efforts of the Thai

government in the early 90’s, including extensive and

intensive campaigns to promote condom use and HIV

education in susceptible populations, the estimated

numbers of HIV-infected and AIDS cases were 600,000

and 70,000, respectively in 2005(3).

Although the accessibility to HAART among

Thai PLWHA has dramatically improved since 2003,

when the universal coverage to HAART was imple-

mented(4), the negative consequences of the treatment

raised concerns among health care providers. Six

standard ARV regimens were approved for use in this

program, including an NVP-based regimen, which was

used as the first drug of choice, while an Efavirenz

(EFZ)-based regimen and a Protease Inhibitor (PI)-

based regimen were set as alternative regimens(5). Em-

pirical evidence revealed that NVP could cause serious
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and life-threatening adverse events such as cutaneous

hypersensitivity reactions, including Steven Johnson

Syndrome (SJS), toxic epidermal necrolysis (TEN)

and severe hepatic toxicity. These adverse events

became an emerging cause of mortality in HIV-infected

patients(6-10). These serious adverse events not only

affected the patients’ quality of life and success of

treatment, but also increased the budget of the program.

Therefore, substitution with a less toxic alternative

such as EFZ is warranted. EFZ was recommended as a

substitute for NVP in the treatment regimen. It had

less severe toxicity but was reserved for patients who

had a severe adverse event because of its higher cost.

The purpose of this study is to appraise value

for money, using the cost-effectiveness and cost-utility

analyses, on initiating treatment with the NVP-based

regimens compared with initiating treatment with EFZ-

based regimens. It has developed an economic model

to estimate long-term effects on both costs and out-

comes of these two alternative treatment options.

Material and Method

Overview options

The standard antiretroviral treatment for eli-

gible patients who had a baseline CD4 count less than

200 cells/mm3 was to start with NVP-based regimens,

which are composed of Nevirapine, Stavudine and

Lamivudine. Switching to other combinations was

allowed if the patients developed negative consequences,

such as adverse events, drug resistance or major oppor-

tunistic infections. The second and third regimens were

two nucleoside or reverse transcriptase inhibitors

(NRTI) plus a non-nucleoside reverse transcriptase

inhibitor (NNRTI) regimens and Protease Inhibitor

(PI)-based regimens, respectively.

The other choice of treatment that was com-

pared was starting with EFZ-based regimens instead

of NVP-based regimens. Switching to other combina-

tions was allowed if the patients developed negative

consequences such as adverse events, drug resistance

or major opportunistic infections. The second and third

regimens were the 2NRTI+1NNRTI regimens and PI-

based regimens, respectively.

Analyses and model

An economic model was created to estimate

the long-term effects of the treatment of HIV disease

progression. The main principle of the model was that,

to be effective, antiretroviral regimens must not only

reduce viral loads, but also be tolerated by patients

who are willing to adhere to it over a long period of

time. The model evaluated the effect of the initial choice

of triple therapy on the progression of an HIV positive

population through 4 states, starting with the naÔve to

the treatment state (1st regimen), switching to the 2nd

regimen, the 3rd regimen, and then death (Fig. 1).

The target population of this study was HIV/

AIDS patients aged 15-65 years. The Markov model

structure (shown in Fig. 1) illustrates the mutually

exclusive health states that a patient commencing

treatment from either NVP-based regimens or EFZ-

based regimens might go through. Health states are

denoted by the solid oval-lines. The model also includes

sub-states (dotted oval lines) to reflect the difference

in the rate of complications between the two treatment

modalities. An arrow indicates that movement from one

state to another is possible. The likelihood of move-

ment between each state (“transition probability”) was

determined using data from a retrospective cohort study

in four regional hospitals namely Lampang Hospital,

Fig. 1 Schematic diagram of the Markov model
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Had-Yai Hospital, Chonburi Hospital and Sappasitti-

prasong Hospital. Initiating treatment with either NVP-

based or EFZ-based ART was modeled for the remain-

ing lifetime of the prevalence cohort. Cycle lengths of

1-year for the full health states and one or two months

for the sub-states were used for the analysis.

The model was used to quantify the costs

and effects of two long-term alternative treatments for

HIV/AIDS patients in each age group and each baseline

CD4 level. In the model, patients might start either

with NVP-based or with EFZ-based ART and remain on

the same treatment until the next cycle. Moving to

other health states (second and third regimens) was

dependent on the development of complications

during treatment such as moderate or severe adverse

drug reactions, opportunistic infections, or drug resis-

tance. Moving to the final state (death) might or might

not be related to the occurrence of complications since

patients could die from non HIV/AIDS causes, such as

cardiovascular disease. In each case, it was assumed

that the event would only happen at the end of each

cycle. The simulations were conducted to model cost

and events over a 99-year period to cover the maximum

total period over which the whole cohort could reason-

ably be expected to survive.

A probabilistic sensitivity analysis using a

second-order Monte Carlo simulation was carried

out. All input parameters were assigned a probability

distribution to reflect the feasible range of values that

each input parameter could attain. This process was

repeated 1000 times to provide a range of possible

values given the specified probability distributions.

To comply with the Thai HTA guideline for conducting

heath economic analyses, all costs and outcomes were

discounted at a rate of 3 % (11).

Outcome measures

Probability of moving to next health states

The probabilities of moving to the next health

state (from first regimen to second regimen, third regimen

and death) were estimated using the survival analysis

of a hypothetical cohort of patients from a retrospec-

tive cohort study of HIV/AIDS patients in 4 regional

hospitals. To adjust the survival rate, CD4 at baseline,

the age of patients and ordering of ARV regimens were

used as covariates of disease progression.

This data consisted of 408 records of patients

who started with NVP-based regimens and 116 records

of patient who started with EFZ-based regimens. In the

follow up period of 3 years, no one died in the group of

patients who started with the EFZ-based regimens.

Therefore, the existing data were not applicable to

calculate the survival rate of the patients starting with

the EFZ-based regimens. From a Cochrane review(12),

the finding from a 2NN study, (a large randomized

control trial), was that NVP-based regimens had a higher

death rate compared with EFZ-based (RR [95%CI] =

1.33 [0.50, 3.53]). Thus, it was assumed that the HIV/

AIDS patients who started with NVP-based regimens

had 1.33 times (SE 0.49) higher death rate in the first

health state compared with HIV/AIDS patients who

started with EFZ-based regimens.

Using the statistical software package STATA

(Stata Corp, College Station, TX), this study initially

applied a non-parametric Kaplan-Meier approach(13)

to fit Kaplan-Meier curves and plotted graphs of log

against log (time) which were generally linear and indi-

cated that a Weibull survival model would adequately

fit the data(14). The study consequently used the “streg”

module of STATA to perform the maximum likelihood

estimation for parametric regression of the Weibull

survival models.

For the Weibull distribution, for example, the

survival function, which describes the probability of

survival as a function of age,(15) is:

S(t) = exp[-H(t)]

and

H(t) = λtγ

Where H(t) is the cumulative hazard; λ
(lambda) is the scale parameter; t is time in days; and γ
(gamma) is the shape parameter that describes the in-

stantaneous hazard rate h(t), which increases with age

if γ >1. The λ depends on the covariate and age, ac-

cording to the formula:

λ = exp[(age_coefficient X age)+ cons]

The transitional probability of dying during

the cycle, tp(c), is therefore estimated from the follow-

ing formula (where c is the number of cycles):

tp(c) = 1-exp[H(t-c)-H(t)]

Disability-adjusted survival

This study measured outcomes in disability-

adjustedlife years (DALY) by using the disability

weight (DW) from Global Burden of Diseases (GBD)(16),

an Australian study(17) and expert opinion. For co-mor-

bidities in this model, such as AIDS patients who

developed tuberculosis, the multiplicative adjustment

method, which was used to calculate the disability

weight for co-morbidities in Health-adjusted life

expectancy (HALE) calculation(18), was applied. The

concept of this is that it assumes that the increase in

disability due to co-morbidity disability is proportional.
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Total disability for an individual having more diseases

could be written as:

w (1,2)=1-(1-w1)(1-w2)

w (d) = 1-π
 d
(1-wd)

Where: w (1,2) disability weight of an individual

with disease 1 and 2

w (d) disability weight of an individual

with d diseases

Costs

Using the health care provider perspective,

the cost of treatment in this study was the direct health

care cost. The costs of treatment in this study included

the cost of ARV drugs, the cost of laboratory testing,

the cost of medical services, the cost of hospital services

and the cost of treating complications such as adverse

events and opportunistic infections in out-patient and

in-patient visits. The costs of treatment were derived

based on the cost data from the retrospective cohort of

HIV/AIDS patients in 4 regional hospitals. The costs of

adverse events and opportunistic infections treatment

were the average cost of treatment from the four hospi-

tals. Only costs of ARV regimens were adjusted by the

reference cost of ARV drugs from the Bureau of AIDS,

Tuberculosis and Sexually Transmitted Infection,

Ministry of Public Health and the Thai Government

Pharmaceutical organization (GPO)(19,20) to minimize the

variation of cost of ARV drugs. All costs were reported

in 2006 Thai Baht, using the Consumer Price Index(21).

Uncertainty analysis

A probabilistic sensitivity analysis, with

second-order Monte Carlo technique, was carried out

using Microsoft Office Excel 2003(15). All input para-

meters were assigned a probability distribution to reflect

the feasible range of values that each input parameter

could attain(22). The beta-distribution was the choice

of distribution for probability parameters which were

bounded by zero and one. The gamma distribution,

which ensured a positive value, was modeled for all

rates and unit cost parameters. Normality, on the log-

odds scale with a covariance matrix and using the

Cholesky decomposition, was applied for survival

parameters(23). The simulation chose one value from

each distribution simultaneously and calculated cost

and effectiveness pairs. This process was repeated 1000

times to provide a range of possible values given the

specified probability distributions. The means and

standard error (SE) of input parameters are shown in

Table 1. The incremental cost and incremental effects

were represented visually by using a cost-effective-

ness plane and cost-effectiveness acceptability

curves based on the concept of net-benefit approach

suggested by Stinnett and Mullahy(24) and Briggs et

al(25). To quantify the ceiling ratio for the Thai popula-

tion, although there is no such accepted threshold for

adopting health technologies in Thailand, we applied

the threshold that is recommended by the commission

on Macroeconomics and Health. This suggests the

use of three times the gross domestic product (GDP) per

capita as the threshold for consideration in developing

countries(26). In addition, this ceiling was used to

assess the cost-effectiveness of HIV prevention in

Thailand(27). This would indicate a ceiling value in

Thailand of 300,000 Baht per quality-adjusted life years

(QALY) based on Thai GDP and population.

Results

Table 2 presents the lifetime-treatment costs

and effectiveness of initiating the two different anti-

retroviral regimens using the health care provider

perspective. The lifetime-treatment cost of the patients

with baseline CD4 count of 200 cells/mm3 that started

with the EFZ-based regimens, was lower in all age

groups compared with those treated by the NVP-base

regimen, except for those patients aged 20 years old. It

was shown that starting with NVP-based regimens for

the patients with baseline CD4 at 200cell/mm3 offered

slightly more LYs gained in all age groups, except

patients aged 20 years old, but offered less DALY

averted in all age groups.

Table 3 presents the lifetime-treatment costs

and effectiveness of initiating NVP-based and EFZ-

based regimens for patients aged 38 years (average

age of the Thai cohort) with a different baseline CD4

count. It can be seen that starting with EFZ-based

regimens was cheaper in all baseline CD4 groups. In

terms of effectiveness, starting with EFZ-based

regimens offered more LY gained among the patients

who initiated the regimen at a low CD4 count baseline

(i.e. 50 to 100 cells/mm3). In patients with higher baseline

CD4 counts, starting with EFZ-based regimens offered

slightly less LY gained compared to NVP-based

regimens. However, starting with EFZ-based regimens

provided more DALY averted compared to NVP-based

regimens in all baseline CD4 groups.

Incremental cost-effectiveness ratios of

initiating with EFZ-base regimens compared with NVP-

based regimens were presented in Table 4. In patients

with a baseline CD4 at 200 cells/mm3, the incremental

costs of providing the EFZ-based regimens as the first

option ranged from 6,082,000 Baht per LY gained for
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Parameter description Mean SE distribution Data source

Weibull survival

Weibull survival in NVP group: death

Constant value for baseline hazard   -5.0534 1.1441 Lognormal Thai cohort

CD4 baseline coefficient for baseline hazard   -0.019 0.0061 Lognormal Thai cohort

Regimen coefficient for baseline hazard   -1.2305 0.5623 Lognormal Thai cohort

Ln (g)   -0.3856 0.2024 Lognormal  Thai cohort

Weibull survival in NVP group: switching from Reg1 to Reg2

Constant value for baseline hazard   -6.1716 0.525 Lognormal Thai cohort

CD4 baseline coefficient for baseline hazard    0.0031 0.0011 Lognormal Thai cohort

age coefficient for baseline hazard    0.0282 0.0106 Lognormal Thai cohort

Ln (g)   -0.493 0.0715 Lognormal Thai cohort

Weibull survival in NVP group: switching from Reg2 to Reg3

Constant value for baseline hazard -10.2941 1.2661 Lognormal Thai cohort

age coefficient for baseline hazard    0.0602 0.0192 Lognormal Thai cohort

Ln (g)    0.0127 0.1378 Lognormal Thai cohort

Weibull survival in EFZ group: switching from Reg1 to Reg2

Constant value for baseline hazard   -7.141 1.2231 Lognormal Thai cohort

CD4 baseline coefficient for baseline hazard    0.0005 0.0022 Lognormal Thai cohort

age coefficient for baseline hazard   -0.0021 0.0198 Lognormal Thai cohort

Ln (g)   -0.1448 0.1524 Lognormal Thai cohort

Weibull survival in EFZ group: switching from Reg2 to Reg3

Constant value for baseline hazard   -6.8363 3.0088 Lognormal Thai cohort

age coefficient for baseline hazard    0.0108 0.056 Lognormal Thai cohort

Ln (g)   -0.4629 0.4716 Lognormal Thai cohort

Transitional Probability

Relative risk of NVP compared to EFZ: Outcome death

Relative risk of EFZ-based  compared with    1.33 0.499 Gamma Ref [12]

NVP based regimens

Annual rate of having complications

Probability of Meningitis in 1st regimen in    0.0196 0.0069 Beta Thai cohort

NVP-based regimens

Probability of TB  in 1st regimen in NVP-based regimens    0.0417 0.0099 Beta Thai cohort

Probability of MAC in 1st regimen in NVP-based regimens    0.0098 0.0049 Beta Thai cohort

Probability of Toxoplasmosis in 1st regimen in    0.0172 0.0064 Beta Thai cohort

NVP-based regimens

Probability of CMVR in 1st regimen in NVP-based regimens    0.0245 0.0076 Beta Thai cohort

Probability of PCP in 1st regimen in NVP-based regimens    0.0294 0.0084 Beta Thai cohort

Probability of skin reaction grade 2 in 1st regimen in    0.1299 0.0166 Beta Thai cohort

NVP-based regimens

Probability of SJS in 1st regimen in NVP-based regimens    0.0123 0.0054 Beta Thai cohort

Probability of Hepatitis in 1st regimen in    0.0245 0.0076 Beta Thai cohort

NVP-based regimens

Probability of Hepatotoxicity in 1st regimen in     0.0221 0.0073 Beta Thai cohort

NVP-based regimens

Probability of HighTG in 1st regimen in    0.0294 0.0084 Beta Thai cohort

NVP-based regimens

Probability of Hepatotoxicity  in 2nd regimen in    0.0025 0.0024 Beta Thai cohort

NVP-based regimens

Probability of HighTG in 2nd regimen in    0.0123 0.0054 Beta Thai cohort

NVP-based regimens

Probability of HighTG in 3rd regimen in    0.0025 0.0024 Beta Thai cohort

NVP-based regimens

Table 1. Means and standard error (SE) of input parameters
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patients aged 20 years to 28,772,000 Baht per LY

gained for patients aged 30 years. However, in older

patients, the incremental costs of providing the EFZ-

based regimens as first option decreased from

7,967,000 to 15,510,000 Baht per LY gained. In terms

of incremental costs per DALY averted, starting with

EFZ-based regimens proved less costly with more

DALY averted in all age groups except for those aged

Parameter description Mean SE distribution Data source

Probability of TB in 1st regimen in EFZ-based regimens 0.0085 0.0085 Beta Thai cohort

Probability of CMVR in 1st regimen in EFZ-based regimens 0.0085 0.0085 Beta Thai cohort

Probability of skin reaction grade 2 in 1st regimen in 0.0085 0.0085 Beta Thai cohort

EFZ-based regimens

Probability of HighTG in 1st regimen in EFZ-based regimens 0.1624 0.034 Beta Thai cohort

Resource cost parameter

Direct medical care costs i.e. direct costs of treatment

Monthly Cost of drug 1st regimen in NVP-based regimens   1750   519.221 Gamma [19-20]

and survey

Monthly Cost of drug 2nd regimen in NVP-based regimens   2657   732.8054 Gamma [19-20]

and survey

Monthly Cost of drug 3rd regimen in NVP-based regimens   9552 7000.449 Gamma [19-20]

and survey

Monthly Cost of drug 1st regimen in EFZ-based regimens   3067   537.373 Gamma [19-20]

and survey

Monthly Cost of drug 2nd regimen in EFZ-based regimens   4223 2280.822 Gamma [19-20]

and survey

Monthly Cost of drug 3rd regimen in EFZ-based regimens   9552 7000.449 Gamma [19-20]

and survey

Average cost of Meningitis treatment 14184.125 2199.5206 Gamma Survey

Average cost of MAC treatment 20048.5 2213.2468 Gamma Survey

Average cost of Tuberculosis treatment   9266.1538 1162.5913 Gamma Survey

Average cost of CMV rhinitis treatment 25064 4213.4115 Gamma Survey

Average cost of Toxoplasmosis treatment   5167.7143 2134.7126 Gamma Survey

Average cost of PCP treatment   6506.7273 1245.32 Gamma Survey

Average cost of ADR treatment(skin grade 2)     437.7925   184.1442 Gamma Survey

Average cost of ADR treatment(SJS)   3420   346.1545 Gamma Survey

Average cost of ADR treatment(Hepatitis)   1797.4   194.2507 Gamma Survey

Average cost of ADR treatment (Hepatotoxicity)   6159.375 2402.079 Gamma Survey

Average cost of ADR treatment (HighTG)   3650 1245.52 Gamma Survey

Utility parameter

Disability weight for AIDS without complications 0.5600 [17]

Disability weight for AIDS with meningitis & toxoplasmosis 0.9617 [17]

Disability weight for AIDS with TB 0.6898 [16]

Disability weight for AIDS with MAC and PCP 0.8064 Expert

opinion

Disability weight for AIDS with CMVR 0.7492 [17]

Disability weight for AIDS with grade 2 skin reaction 0.6150 Expert

opinion

Disability weight for AIDS with SJS&TEN 0.7593 Expert

opinion

Disability weight for AIDS with Hepatitis 0.6524 [17]

Disability weight for AIDS with Hepatotoxic & cirrhosis 0.7092 [16]

Disability weight for AIDS with HighTG 0.6150 Expert

opinion

Table 1. Means and standard error (SE) of input parameters (Cont.)
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Age (year)              Lifetime cost*             LY gained    DALY averted

NVP-based EFZ-based NVP-based EFZ-based NVP-based EFZ-based

  regimens   regimens   regimens   regimens   regimens   regimens

20  1,744,000 1,954,000   24.10  24.13 6.08 6.25

30  1,969,000 1,758,000   22.10  22.09 5.82 5.98

40  2,027,000 1,532,000   19.68  19.62 5.45 5.59

50  1,892,000 1,277,000   16.70  16.66 4.90 5.02

60  1,560,000    982,000   13.26  13.21 4.14 4.23

Table 2. Lifetime cost and the effectiveness of starting with NVP-based and EFZ-based regimens classified by age-group

(a baseline CD4 count at 200cell/mm3)

* Cost are given to nearest 1,000 baht, 2006 price level

Baseline CD4              Lifetime cost*             LY gained    DALY averted

count(cell/mm3)

NVP-based EFZ-based NVP-based EFZ-based NVP-based EFZ-based

  regimens   regimens   regimens   regimens   regimens  regimens

50  1,521,000 1,349,000   17.12  17.25 4.80 4.95

100  1,736,000 1,514,000   19.07  19.08 5.26 5.41

150  1,882,000 1,535,000   19.82  19.81 5.45 5.59

200  2,051,000 1,595,000   20.22  20.19 5.54 5.69

250  2,130,000 1,624,000   20.37  20.34 5.58 5.72

Table 3. Lifetime cost of starting with NVP-based and EFZ-based regimens classified by baseline CD4 group (age at initial

of treatment at 38 years-old)

* Cost are given to nearest 1,000 baht, 2006 price level

Age (year) Incremental cost-effectiveness ratio (ICER)

Baht per LY gained Baht per DALY averted

20        6,082,000  1,200,000

30      28,772,000 Dominate (1,342,000)

40        7,967,000 Dominate (3,677,000)

50      15,510,000 Dominate (4,900,000)

60      10,578,000 Dominate (5,912,000)

Table 4. Incremental cost-effectiveness ratio (ICER) of

starting with EFZ-based regimens compared with

NVP-based regimens classified by age group

(baseline CD4 count at 200cell/mm3)

( ) = negative ICER

20 years old.

On the other hand, the group of patients aged

38 years at initial treatment, at the low level of CD4 (50

and 100 cells/mm3), starting with EFZ-based regimens,

dominated NVP-based regimens in terms of baht per

LY gained (Table 5). In patients with a high baseline

CD4 level, the incremental costs of providing EFZ-

based regimens as first option ranged from 33,509,000

baht per LY gained for patients with a baseline CD4 at

150 cell/mm3 to 13,859,000 Baht per LY gained for pa-

tients with a baseline CD4 at 250 cells/mm3. In terms of

incremental costs per DALY averted, starting with EFZ-

based regimens proved less costly with more DALY

averted at all baseline CD4 levels (Table 5).

Uncertainty analysis

Uncertainty in cost-utility analysis classified by

age-groups

The cost-effectiveness planes of the incre-

mental costs and DALY averted for starting with EFZ-

based regimens compared with NVP-based regimens,

classified by age group, are presented in Fig. 2(a-e).

The figures indicate that for patients who had CD4

200 cell/mm3 at the baseline, starting with EFZ-based
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regimens yielded more DALY averted than NVP-based

regimens. However, the differences in the treatment

costs between the two regimens depended on the

patient’s age. In younger age groups (e.g. 20 years

old), introducing EFZ-based as first line regimens was

more expensive than NVP-based regimens. In contrast,

in middle to old age groups (e.g. 30 to 60 years old),

introducing EFZ-based as first line regimens was

cheaper than NVP-based regimens.

The cost effectiveness acceptability curve of

DALY averted presented in Fig. 3 reveals that with no

extra budget available it is more likely that starting with

EFZ-based regimens is a preferable choice, except in

patients aged 20 years. However, in this age-group, the

higher the WTP threshold the lower the likelihood that

an NVP-based regimen is still cost effective. Starting with

Fig. 2 Cost effectiveness plane of disability-adjusted life years (DALY) averted of EFZ-based regimens compared with

NVP-based regimens classified by age group

a. 20 years b. 30 years

c. 40 years d. 50 years

e. 60 years
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EFZ-based regimens in this age group is preferable

when the WTP is above 1,200,000 Baht/DALY averted.

Given a maximum acceptable WTP of 3 times per capita

GDP or 300,000 Baht/DALY averted, starting with EFZ-

based regimens is cost effective in all age groups except

those who were 20 years old at baseline treatment when

a NVP-based regimen is the preferred choice.

Uncertainty in cost-utility analysis classified by

baseline CD4 groups

The incremental cost per DALY averted for

those patients aged 38 years old indicated that starting

with EFZ-based regimens yielded more DALY averted

than NVP-based regimens in all age-groups (Fig. 4(a-e)).

However, the differences in the treatment costs

depended on the baseline CD4 count. With a low level

of baseline CD4 (e.g. 50 cells/mm3), introducing EFZ-

based regimens as first regimens was more costly than

NVP-based regimens. In contrast, with a higher level

of baseline CD4 (e.g. 100 to 250 cells/mm3) introducing

EFZ-based regimens as first-line regimens was less

costly than NVP-based regimens. The findings of the

cost-effectiveness acceptability curve presented in

Fig. 5 shows that for patients who were 38 years old at

baseline treatment, starting with EFZ-based regimens

dominated NVP-based regimens for all baseline CD4

counts.

Discussions and Conclusion

This study explored the value for money of

initiating an EFZ-based regimen for the treatment

of PLWHA at a CD4 count less than 250 cells/mm3 com-

pared to the current practice that uses an NVP-base

regimen as the first line treatment. The patient’s age

and the levels of CD4 count were taken into account

when considering additional costs and additional

effectiveness in terms of DALY averted from the new

regimen. Although the drug cost of initiating an EFZ-

based regimen was higher in the model, the results

indicated that starting with EFZ-based regimens was

more cost effective for all baseline CD4 counts, and in

  Baseline Incremental cost-effectiveness ratio (ICER)

CD4 count

 (cell/mm3)         Baht per LY Baht per DALY

             saved averted

50 Dominate (3,133,000) Dominate (1,144,000)

100 Dominate (19,454,000) Dominate (1,460,000)

150 33,509,000 Dominate (2,344,000)

200 15,881,000 Dominate (3,149,000)

250 13,859,000 Dominate (3,603,000)

Table 5. Incremental cost-effectiveness ratio (ICER) of

starting EFZ-based regimens compared with

NVP-based regimens classified by baseline CD4

group (age at baseline treatment at 38 years)

( ) = negative ICER

Fig. 3 Cost effectiveness acceptability curve of DALY averted of EFZ-based regimens compared with NVP-based regimens

classified by age groups
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Fig. 4 Cost effectiveness plane of DALY averted of EFZ-based regimens compared with NVP-based regimens classified by

baseline CD4 group

a. 50 cell/mm3 b. 100 cell/mm3

c. 150 cell/mm3 d. 200 cell/mm3

e. 250 cell/mm3

all age groups, except in the young patients i.e. those

patients aged 20-29. These findings suggest that EFZ-

based therapy should be used as the first line regimen

for treating PLWHA.

These results are in agreement with the study

conducted by Freedberg et al.(28). The two studies

found that the baseline CD4 cell count was the most

important determinant concerning the costs, clinical

outcomes, and cost effectiveness of HIV/AIDS treat-

ment. Although the national guidelines for HIV/AIDS

treatment stated that a patient with a CD4 count less

than 200 cell/mm3 must receive HAART, in reality many

eligible patients do not have access to medications.

The findings from this study showed that the higher

initial CD4 cell count the better the effectiveness of the

treatment in terms of LY gained, as well as DALY
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averted. Thus, the problem of the delay of treatment

must be seriously considered by decision-makers. It

also raised another question whether to start the

treatment at an earlier stage, i.e. a CD4 cell count of 250

cells/mm3, than that indicated in the current guidelines,

a CD4 cell count of 200 cells/mm3. It should be noted

that the Thai government issued compulsory licensing

(CL) for EFZ in November, 2006(29) which would sub-

stantially affect the treatment cost of EFZ-based regi-

mens and might lead to a more preferable option to the

initial treatment with an EFZ-based regimen.

There were some limitations regarding the

availability of the data used in the model. This study

intends to conduct subgroup analyses based on the

level of CD4 cell count at the start of treatment and the

patient’s age. As a result, it was carried out by modelling

CD4 level- and age-specific survival from the three-year

cohort data, which was a relatively short period of the

follow-up time, to determine the difference in mortality

between the two treatment modalities. Based on the

data, none of the patients who started with EFZ were

dead within this follow-up period. The mortality rate

of patients with EFZ-based regimen was, therefore,

adjusted using the relative mortality between EFZ-based

regimens and NVP-based regimens from the literature

and the baseline mortality of the cohort patients with

NVP-based regimens. It is also noteworthy that the

relative mortality was derived from the Cochrane data-

base, where the systematic search and meta-analysis

were properly employed.

Furthermore, the disability weights used to

estimate DALY gained from this study were derived

from different sources(16-17) and where there was no

disability weights available in the literature for some

health states, e.g. Steven Johnson Syndrome (SJS) and

toxic epidermal necrolysis (TEN) , expert opinions were

sought to elicit the weights. This limitation should be

treated with care, and future studies to determine the

missing disability weights are welcome.
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