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Summary 

This text is the basic methodological reference for the health technology assessment 
framework of the Basic Benefit Package in Poland. There are two aims of this report: 1) 
to define a general scientific framework which will minimise the problems of 
interpreting and realising the methodological aspects of HTA in discussion and reports 
in Poland, and 2) to explain and define useful concepts and conventions so that large 
parts of explanatory texts can be avoided in other reports, especially in the tasks 2, 3 
and 4 of this project. 

The text refers to the main concepts and definitions in health technology assessment 
(HTA). The reader of this text will, at the end, have a reasonable grasp of the methods 
used in HTA. 

The methodological framework is based on international literature in the HTA area. 
Furthermore, it closely connects to the ongoing European Union work in standardising 
HTA. It also is consistent with already existing Polish pharmaco-economic guidelines. 

The definition of HTA, "a comprehensive form of policy research that examines the 
short-and long-term social consequences of the application or use of technology" goes 
beyond the single meeting between the doctor and his patient and also beyond ordinary 
clinical treatment development in the health care. HTA is used to make decisions about 
use and regulation of health care resources, and how to protect and empower patients. 

Health technology here is defined as the "drugs, equipment and devices, and the 
medical and surgical procedures used in health care, and the organisational and 
supportive systems in which they are delivered." Thus, the definition of health 
technology is a broad one, encompassing all knowledge-based aspects of health care. 

HTA takes a social perspective. The social perspective differs depending on the place of 
the organisation or individual in the health care system. For a formulary committee in a 
hospital, the issue might be the population of the hospital catchment area. For the 
insurance company it is the current and (especially) future policyholders. The basic 
interest of the Polish government is the Polish population. Also, the scientific 
perspective has to be explicit. HTA is a normative science and it is a question about not 
only whose values should count and whose not, but what should be valued and what 
not? 

The process of technology development, difi'usion and prioritisation in health care is a 
complex system. Ideally the process goes through the steps of development, assessment, 
policy, use and control. Decisions how to direct and control the process is likewise a 
complex and sometimes informal process. The process emerges from patient/consumer 
needs, by a professional/industry, HTA and price processes, the govenmjent, insurance 
funds, health care providers and financial control. All involved parties need as accurate 
information as possible. 

The methods and techniques of evaluations of health technologies are comparably well 
standardised. Efforts are made all over the world to agree on how to do these 
evaluations in a manner that make the results coniparable. This appendix will review 
some of the most important concepts and definitions and will also give an indication of 
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the underlying rationale. It will concentrate on the social parts of the HTA, how to 
determine if health benefits exist, if the intervention is relatively safe, how to balance 
the health effects to the use of resources, and how to grapple with complex social and 
ethical issues. 

The first concept is "efficacy". Efficacy refers to health benefits under ideal or 
experimental conditions. Before any technology is used outside of experimental 
situations, it should be shown to be efficacious. Otherwise, patients are given false hope 
and they are exposed to potentially dangerous procedures without the assurance of a 
chance to have health benefit. In the best of circumstances, with enthusiastic physicians, 
appropriate monitoring, good equipment, etc., clinical practice may approach the 
standards of efficacy. There are a number of ways to determine efficacy; the "gold 
standard" for efficacy is the randomised clinical trial (RCT). 

Another key concept is "effectiveness". Effectiveness refers to health benefits under the 
usual conditions of practice after the technology has diffused into widespread use. 
Because community conditions are generally not up to the standard found in the best 
medical centers, effectiveness is essentially less than expected from evidence of 
efficacy. There are a number of reasons that this is true, but training and experience of 
the clinicians, motivation of clinicians, and budget constraints are important 
possibilities. 

Safety or risk must be carefully balanced against efficacy. No technology is totally safe. 
In each individual patient, the chance of being helped must be put in relation to the 
chance of being harmed. In some cases, a technology (a new drug, for example) may 
have such harmful side effects that it is not approved for use even though it may be 
efficacious. 

Generally speaking, those involved in HTA do not collect original data on efficacy, 
effectiveness and safety. Instead, they rely on the scientific literature. While the 
scientific literature is the underpinning of all good practice, it has been imperfectiy used 
in most cases. Reviews of the literamre, for example, generally are partial and biased 
and confirm the views and wishes of the person(s) doing the review. Therefore, the gold 
standard for using the scientific evidence is to carry out a "systematic review" of all 
scientific literature. This requires expertise in electronic searching, including knowledge 
about available databases for HTA and systematic reviews. 

If efficacy/effectiveness can be assured, the next concept of interest is cost in relation to 
benefit. Cost-effectiveness is routine effectiveness related to the cost difference of the 
compared alternatives. However, data on effectiveness are rarely available, so cost-
effectiveness must generally be estimated. 

Cost should mean resources, and not only money. A resource is an asset that can be 
used as an input to produce a result. Staff, equipment, energy, food, diagnostic tests, 
assistive devices and many other things and services are resources. Also, time and 
simple human efforts are resources. A distinction is made between the financial cost 
and the resource cost. A difference is found if, for instance, subsidies, taxes or 
insurance premiums are involved. 

There are two steps in the both clinical practice and policy-making. The first question 
deals with efficacy and effectiveness and answers to the question "What treatment is the 
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best choice, not considering resources?" The second one considers if available resources 
are sufficient. Finally, financial cost is conditional on these two questions and answers 
the question "How can this chosen treatment be financed?" 

Cost data are mainly available in accounts and are collected from an accountancy 
perspective. But HTA studies can only use such data after careful scrutiny. Often the 
cost data has to be adapted and supplemented with data especially collected for the 
purpose of the specific HTA study. One aid for doing such primary estimations is the 
opportunity cost principle, which answers to the alternative use of resources. If a new 
and costiy treatment method is used for a certain diagnosis the opportunity cost 
measures the resource use in the perspective of how much should have been used in the 
best alternative case, for example, the existing routine treatment method. 

One of the consequences of the opportunity cost principle is the focus on marginal 
costs: the cost it takes to treatment an additional patient (or an additional day, hour or 
minute for one patient). The average cost is the total cost divided by the number of 
treated patients. 

In some cases the desired marginal cost may be hard to assess or even define. If the 
average cost is used instead of the marginal cost it implies an overestimate of the true 
cost. It can not be an underestimate. 

Finally, the time perspective plays a role for the marginal cost. In a short term 
perspective (days) only the time use of staff, certain materials and e.g. hospital bed use 
is variable (and then have an opportunity cost) and thus can be included in the marginal 
cost. In a longer-term perspective (years) almost all facilities are variable. Even 
buildings can be demolished or rebuilt, and the marginal cost will be larger since the 
variable cost will be a larger part of the total cost. 

One of the most widespread misunderstandings of economic appraisal, and also an 
important cause of enoneous policy decisions, is the perspective that economic 
evaluations are limited to financial costs and effects. This is known as a "cost offset" 
estimate. Following this perspective, the effects of health care and the social costs of it 
are not explicidy recognised. 

Standing in contrast to "cost offset" estimates is the "welfarist" perspective, which is the 
main one used by HTA. The welfarist looks for costs and the value for money in terms 
of health effects. There is also a perspective known as "extra-welfarist", which on the 
one hand recognises that someone may want to pay for someone else's health care, and 
on the other hand also takes the view that some aspects of health care need to be left to 
the decision-maker. This differs from the welfarist view in terms of the way that 
quality-of-life issues are measured. 

Costs and effects must be valued differentiy, depending on the time perspective in 
which they appear. All individuals are more or less impatient. In economic terminology 
it has been described as if we all have an intrinsic "impatience rate". We would like to 
receive a benefit, money or otherwise, earlier than later if we can choose. We would 
also like to postpone sacrifices/costs if possible. This has also consequences for health 
care. It is perceived better to save a life today than to wait and save one tomorrow. The 
individual time preference is aggregated in HTA to a social discount rate, in which the 
effects of waiting of patients on costs and health effects is included in assessments. 
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There is general agreement that the social discount rate should be approximately five 
percent. 

The concept of efficiency is often used in contrast to the concept of productivity. The 
latter responds to the question whether something can be done faster than before or with 
fewer people - in other words it is a method of cost containment. But the concept of 
productivity does not say anything about the desirability of treatment effects. For that 
the concept of efficiency has to be introduced. Efficiency answers the question whether 
resources are used for the right purpose and whether the goal fulfilment is appropriate. 

A common opinion is that health care resources should go to people with the greatest 
need. HTA results give recommendations about how to put resources to the best use, 
which instead means to give treatment to the patients that can utiUse the treatment, but 
also not to give treatment to those who can not utilise it, even if they have great needs, 
because that would mean that some resources would be used without giving any or low 
effect. 

Early cost-benefit analyses concentrated on economic issues such as public and private 
values, pollution problems, etc. There was littie interest in such things as quality of life 
or utilities. However, these broader effects are important to health care activities and 
there has been continuous discussion about how to handle them and to make them 
explicit, for instance, when handicap or rehabilitation activities are assessed. This early 
"consumerist" approach was criticised in public debates. In the late 1930s and later in 
the 1970s, economic analysts often took the "decision-maker's" perspective. In this 
approach, such immaterial values could be included under the plea that in a democratic 
society the decision-maker (e.g. the Ministry of Health) is selected to make such non-
consumerist choices and to make them deliberately. 

As a community, we pay money and other resources to health care and we require that 
the health care system use these resources to prolong the length of life and improve the 
quality of life - compared to a situation without health care. Yet, what is the value of 
life? While such a question is relevant to discussions of human values, purpose of life 
and human dignity, it is not the main question of HTA studies. Instead, HTA questions 
concern, for example, how treatments can be compared where, in one case, 100 people 
die per year and in the other 110. In some way or another it is necessary to value saving 
lives to be able to choose between health technologies. 

Such choices are obviously influenced by social and cultural issues, and can never be 
entirely "rational". HTA has paid insufficient attention to this context for care, and 
certainly does not have any clear methodology that has been validated to carry out such 
a task. Nonetheless, it seems increasingly important to pay explicit attention to social 
consequences and ethics in making clinical and policy choices in dealing with health. 

Relevant and appropriate methodology is the first requirement for doing a trustworthy 
assessment of health care procedures, and relevant and appropriate data is the second. 
Data about the health effects suffer from both validity and reliability problems. As 
stated already, in general, the preferred method of getting reliable effect data is to use a 
randomised controlled trial (RCT). This study design attempts to measure the outcomes 
in an efficacy type situation, where all possible factors affecting the outcome need to be 
controlled and the effect of the change in technology can be certified. In many cases it 
is not possible to do formal RCTs. In that case, several second-best choices can be 
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made: non-randomised controlled trial, cohort prospective studies with control, cohort 
retrospective study'with control or case/controlled or "Before/After" studies. 

For an HTA study, however, other needs also should be met. Effectiveness, as it is 
defined in this appendix, focuses on the routine use of the technology. In most cases 
that is not the focus of a RCT, which studies a technology under ideal circumstances. In 
some cases, therefore, separate HTA studies have to be done to check effectiveness. 

Experience shows that cost data are not a great problem from a methodological point of 
view, but that knowledge about the right way of collecting and use these cost data could 
be improved. Ever since the end of the sixties, the HTA community has categorized 
costs as being direct and indirect. This distinction is only a convention and stems from 
an accountancy habit, describing direct costs as those directiy involved in the 
production process. Indirect costs are not involved in the treatment, but may be a 
secondary consequence. Often the lost income is an indirect cost of the treatment. More 
and more HTA analysts try to move away from this direct/indirect convention. 

Often issues of co-payment are linked to HTA. Co-payments in any health care system 
will reduce the volume of care. Unfortonately, part of this reduction will affect 
efficacious and cost-effective care. It will thus have effect in the sense that it will not 
supply efficient health care to the appropriate number of people. 
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Introduction 

This appendix has been developed to support other activities in the work with the Poush 
Ministry of Health concerning health technology assessment and the basic benefit 
package. The main outcome for the project is to propose standards for the determination 
of this package, as well as assuring cost-effectiveness health care, through, for exançle, 
contracts. 

The adoption and use of health technology should be based on well-validated 
information on its benefits and risks first and foremost. Assuming that benefits and risks 
are acceptable, information on financial implications is also necessary. In some cases, 
analysis of the social and ethical dimensions of a particular technological area may be 
helpful to decision-makers. 

Such information can be produced by a process that has come to be known as 
technology assessment, developed because of general societal concerns about 
technology and its effects. By the mid-1970s, such concerns had become very visible in 
the health field, and medical technology assessment (later renamed health technology 
assessment) began to be developed. 

Technology assessment is seen as a comprehensive form of policy research that 
examines short- and long-term social consequences (for example, societal, economic, 
ethical, legal) of the application of technology (Amstein, 1977; Coates, 1977; Office of 
Technology Assessment, 1976). Thus, technology assessment is an analysis of primarily 
social rather than technical issues, and it is particularly concerned with unintended, 
indirect, or delayed social impacts. The goal of technology assessment is to provide 
policy makers with information on policy alternatives, such as allocation of research 
and development funds, formulation of regulations, or development of legislation. 

Technology assessments have been completed in virtually every area of technological 
change, from examining global warming to the placement of nuclear missiles. Since 
1975, the field of health technology assessment (HTA) has been developed. 

HTA deals with the implications of health care above and beyond the single meeting 
between the doctor and his patient. It is also of a wider concern than ordinary clinical 
treatment development in health care itself (i.e., the internal product development), but 
it uses the documentation of clinical developments as a basis for analysis. HTA should 
be used especially concerning consequences outside health care, of how to make 
decisions about using the resources of health care, how to regulate its applications and 
how to protect patients and enhance and empower their own choice of care. 

As a consequence of the "social" aspects, it is of great importance to define and express 
the perspective of the HTA analysis. It may be different in different situations. For a 
formulary committee in a hospital it might be a matter of the population of the hospital 
reception area. For the insurance company it is the current and (especially) future 
policyholders. The basic interest of the Polish government is the Polish population 
(rather than the voters or even the budget of the ministry). Example: The costs to the 
ministry budget of developing a capacity for a certain massive prevention program may 
initially be very high, but for the nation the value in terms of saved future illness can be 
well worth the efforts. 
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Finally, the perspective in terms of social consequences needs to be supplied by 
awareness of the scientific perspective taken. It is a question about not only who's 
values should count and who's not, but what should be valued and what not? HTA is a 
conglomerate of different methodological tools from several disciplines, and every 
discipline has its own intemal scientific discussion. One issue that has been subject to 
discussion over the years is the welfarist or extra-welfarist approach to socio-economic 
evaluation and consequentiy concerning the basis of HTA. The focus of the discussion 
is about what constimtes the society. Is it just a sum of individuals or are there merit 
values also beside the total health effects of these individuals (Brouwer et al. 2(XX)). 
Examples: Has Poland got a better health care system if it can provide equal access to 
health care? Is it a value to society that individuals can work and provide production 
to the nation? 

If such effects should count they should also be recognized in the HTA value system. 
Today many HTA studies include productivity changes in the studies but very few 
include equity issues. 

To assure that assessment information is available to the appropriate decision-makers at 
the time it is needed, many believe that a policy concerning technology assessment is 
needed at the national level. Chapter Three presents the stmcture of such a policy 
framework. Chapter Four sets forth the issues of efficacy and safety and their 
measurement and estimation. Chapter Five presents briefly the evaluation of costs, 
including cost-effectiveness, cost-benefit and cost-utility analysis. For those who wish 
to go into more depth on health economics, Chapter Six gives a more "expert" 
perspective. Lastiy, Chapter Seven introduces social consequences of health technology 
and their evaluation. 
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Decision making in health technology development 

What are the health technology problems that Poland has? 

1 Dependence on other countries for its health technology; 
2 Irrational and wasteful diffusion; 
3 Physician freedom and demands; 
4 Patient demands; 
5 Lack of awareness of problems with efficacy and cost-effectiveness; 
6 Probably great problems with indications of use, maldistiibution, overase, and 

undemse of health technology; 
7 Dominance of industry in adoption decisions; 
8 And others. 

To overcome some of the difficulties, a HTA based process has been proposed leading 
to a straightened and formalised supervision of the proposed Basic Benefit health 
insurance Package (BBP). 

The process of technology development, diffiision and prioritisation in health care is a 
complex system, as depicted in Figure 1 below. 

Ideally the process starts in development: innovations, discoveries and refinement of 
earlier technologies. The technologies are then assessed, either explicitiy by formal 
analyses, or by implicit judgements by professionals, managers or policymakers. The 
assessment results in a policy decision, which in turn is operationalised into actual use 
by health care providers. Finally, management and financial audits control the use and 
feedback information to policymakers. 

Decisions how to direct and control the process is likewise a complex and sometimes 
informal process. Ideally the initiation of a development process emerges from 
patient/consumer needs (demand-pull) or, probably more common, by a 
professional/industry development collaboration (technology push). Typically 
assessment of the new technology is provided by the developers themselves, and if not 
restricted by HTA and price agencies, will be connected close to indusöy marketing and 
professional career making. 

The government sets out policy, but is influenced by the democratic control of citizens, 
industry and professional lobbying, and financial constraints from providing the health 
care capacity. The government also sets policy for insurance funds and health care 
providers, and the latter two execute the demand and supply market of what technology 
should be paid for. Finally, in Poland the audit agency UNUZ executes the financial 
control of the health care use. 
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Figure 1: Decision making in health technology development 
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Arrows in Figure 1 represents information flows. 

Each decision-maker in the system can profit from the use of HTA. Hopefiilly, 
developing HTA will reduce the influence of political factors in policy decisions. 

In summary, the users of HTA methods are: 

Patients 

Industry 

Professions 

HTA process 

Price negotiating process 

Knowledge of HTA principles will help in judging 
new treatment development and to lobby patients' case. 
Many producers of pharmaceuticals and a growing 
number of devices use HTA arguments to promote the 
acceptance into the market. HTA arguments are also 
used in pricing negotiations with insurance or 
government. Transparent and defined methods are 
needed. 
HTA is the accepted professional tool to check health 
care resource use related to health effects. HTA work 
has become a professional merit for management 
positions in health care. 
A national HTA co-ordinating centre is the excellence 
centre of methods and holds the responsibility for 
information, research, updating and adaptation to 
specific Polish circumstances. Regional or hospital 
HTA offices execute the national policy. 
A national (or insurance) centre for price negotiations 
between producers, consumers and financers to 
balance costs and usefulness. Uses information from 
the HTA agency for setting priorities. Regional or 
hospital price setting offices execute the national 
policy if necessary. 
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Government 

Health care providers 

Insurance 

UNUZ 

Responsible for policy, judicial framework, investment 
in health care facilities and efficient use of health care 
resources, based on solid HTA principles. 
Responsible for efficient use of the budget, but also of 
participating in clinical development. HTA principles 
give opportunity to take a resource perspective instead 
of a limited accountancy perspective. 
Balance between health care insurance costs and the 
legitimate claims of value for money. Use of actuarial 
principles in long term HTA assessment. 
Financial supervision of insurance, but also of 
effective use of insurance money. HTA is a valuable 
tool in this work. 

All involved parties need as accurate information as possible about the parts of the HTA 
methods applicable to them and the same methods should be used by all parties. In 
general, the intemational literature, European Union guidelines, Polish 
phannacoeconomic guidelines and this methods appendix can serve as basic references. 
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A System for Health Technology Assessment 

Effective planning requires information on which technologies are beneficial and how 
beneficial each is. It requires that technologies be applied to important health needs. It 
requires an idea of how much each technology will cost. It requires some idea of the 
social context of the technology: will it be acceptable to patients, does it challenge 
ethical systems, will physicians and other providers use it? Ultimately, the 
consequences of technological change must be well understood. The goal is to identify 
important developments and to assess their implications. Ultimately, such information 
could be used in making policy decisions. 

Decisions about today's technologies should be made today. Decisions about 
tomorrow's technologies should be made as early in their respective life cycles as is 
reasonably possible. Both existing and future technology can be dealt with in a system 
of health technology assessment (HTA). 

3.1 What Is Health Technology Assessment? 

Technology assessment arose because of general social concerns about technology. The 
field began formally about 1965 in the Committee on Science and Astronautics of the 
House of Representatives of the United States Congress (Daddario, 1967). One result of 
the reports and discussions of the Committee was the formation of the U.S. Office of 
Technology Assessment (OTA) in the Congress in 1972. Thus, from it beginnings, 
technology assessment had the goal of providing policy makers with information on 
policy alternatives. 

As health technology became an important policy issue, primarily because of the rising 
costs of health, it was natural to attempt to apply these developing ideas to it. The U.S. 
National Academy of Sciences published a 1973 report that examined the implications 
of four technologies: in vitro fertilisation, choosing the sex of children, retardation of 
ageing, and modifying human behaviour (Committee on the life Sciraices, 1975). The 
National Institutes of Health carried out an assessment of the totally implantable 
artificial heart in 1973 (National Heart, Lung and Blood Institate, 1973). In 1975, the 
Office of Technology Assessment established a health program. The establishment of 
the health program may be said to be the birth of the formal field of health technology 
assessment, although studies had begun simultaneously in Spri in Stockholm. 

Within the broader context of technology assessment, differences with health 
technology were recognised. The first was the goal of health: to improve health. In 
addition, health technologies are often small and discrete, as compared to huge 
investments in industry, defence, or energy. The impact of health technology depends 
on its pervasiveness: it touches virtoally everyone's life. Therefore, as it has developed, 
health benefits of technology have been the main focus of health technology 
assessment, with increasing attention to financial costs over time. The main application 
of health technology assessment has been to make specific decisions within specific 
policy areas, to be discussed in the next section. 

It is important to realise, however, that the field of technology assessment encoiiq)asses 
much broader studies. Understanding diffiision of health technology is important in 
effective HTA, and this issue needs more research. The role of technology in society 
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and tiie health system should be better understood. Research on health technology 
inevitably moves into health policy-making and suggestions for improving policy. The 
public role and the public's understanding of technological issues need to be taken into 
account. Technology assessment should develop in such a way as to shed light on these 
broader questions. 

3.2 Using Technology Assessment in Public Policy Mechanisms 

There are a variety of public policy mechanisms dealing with health technology. 
Governments fund health-related research and development. Drugs are regulated for 
efficacy and safety. Medical devices are similarly regulated in some societies. 
Physicians are licensed to practice medicine and, in the United States, they may become 
board-certified in medical specialties; hospitals and other facilities are licensed and 
accredited; health-planning bodies sometimes regulate technology. And payment policy 
may be the most important determinant of technology use. Pa)m[ient for health services 
by sick funds and insurance companies means that patients and physicians use 
technologies either free or at a small cost to themselves. Hospital, regional, provincial 
and even national budgeting systems severely constrain technology acquisition. 

Using technology assessment as an aid to decision making in these programs is a 
relatively new idea. Only in the area of drug regulation is evidence conceming the 
technology systematically collected and used as an important determinant in decision 
making. And in this case, it is mainly used for the initial market introduction and 
labelling, but not for the ultimate use of the dmg. 

Each policy mechanism, each regulation, each decision conceming payment and 
payment levels, could be improved by using the best available information on a 
technology or a group of technologies. The actual information needed varies from 
program to program. In the area of drug regulation, scientific evidence on safety and 
efficacy is the main need; economic and social implications play relatively littie part in 
the decisions. In regulation of facilities, efficacy and safety are important, but costs and 
efficiency are also key variables; costs and cost-effectiveness studies can be very 
helpful at this stage. A number of countries engage in price regulation of new 
technologies. In other countries, prices are determined by the manufacturer or the 
market. In a truly competitive market, prices will ultimately approximate the costs of 
production, but the medical market is far from a traly competitive market. For 
manufactured technologies, patents are awarded to encourage investment in research 
and development, which may permit monopolistic pricing except where pricmg is 
regulated. Nevertheless, in all cases, prices should be reasonable and commensurate 
witii the benefits provided. HTA is also used increasingly in defining health benefits, or 
making coverage determinations for health insurance or health systems; efficacy and 
effectiveness are the first concern in these programs, but other dimensions may also be 
important. 

Today, a serious problem in using health technology assessment as an aid to decision­
making is that information from assessments is often not available when it is needed. 
Assessments are generally not done with strategic purposes in mind. Ideally, 
assessments should be done in phases concurrent to the life cycle of a particular 
technology. 
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Thinking of the life cycle of a technology in five stages may help clarify this point: 
• Fumre technology - technology not yet developed; 
• Emerging technology - technology prior to adoption; 
• New technology - technology in the phase of adoption; 
• Accepted technology - technology in general use; 
• Obsolete technology - technology that should be taken out of use. 

This scheme can make some of the decision points obvious. If a future technology is a 
drug or device, then industry must decide whether or not to commit resources to 
develop it. Industry must then decide if it wants to market and promote it and it must 
ultimately decide whether to maintain, alter, or discard iL 

If a new drug is to be marketed, then the drag regulatory system must decide if it is to 
be allowed on the market. If the new technology is to be used in practice, someone must 
decide whether to provide it, purchase it, or pay for it. Decisions must also be made to 
stop providing obsolete technology. Hospitals must decide whether to purchase, and 
practitioners and their patients must decide whether to use, the technology. Lastiy, 
accepted or existing technology needs to be reviewed for new uses and modifications or 
the possibility of obsolescence. 

If the technology is a medical or surgical procedure, then there are fewer decision points 
(although complex procedures often involve drags and devices). Procedures are not 
regulated and industry is not directiy involved. The main decisions, then, are 
instimtional and practitioner decisions to provide the technology and payment 
decisions. The policy mechanism that can affect procedures is then the payment or 
budget mechanisnL 

To affect the diffusion of technology in a constractive way requires attention to the 
needs for information. Information needs differ for different technologies, but they also 
differ according to such factors as the stage in the life cycle and the importance of the 
technology for society. 

One important stage in the life cycle of a technology is before it has actaally been 
developed or evaluated: when it is an issue for the future. Until recentiy, there had been 
relatively littie research conceming future health technology. However, this is now an 
active area of research in govemment-fiinded HTA programs, and intemational 
collaborative efforts to identify and assess new and future technology have been 
established, especially in Europe (Carlsson and Jorgensesn, 1998; Robert et al, 1999; 
Stevensetal, 1998) 

3 3 A System for Assessing Health Tedmology 

A complete system for technology assessment of all new health care technology would 
monitor technological change at all different stages of technological development and 
diffusion. The following assessments would be part of its activities: 

1 Prospective assessments. Certain technologies expected to be important - in terms of 
costs, impact on health, or impact on the health system - could be assessed before 
they are developed. This is a speculative type of assessment that is concerned 
primarily with social effects of the technology. The attempt is to identify technology 
that is likely to develop. A project in the Netherlands examined five technological 
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areas prospectively: neurosciences, lasers, vaccines, genetic screening, and home 
care technology. One conclusion was that expanding opportunities in human genetics 
raises social issues such as discriminating against people with certain genetic 
susceptibilities for jobs or insurance (Banta and Gelijns, 1988). The suggestion was 
to make the use of genetic tests for this purpose unlawful. Another conclusion was 
that technology can help make home care more possible and more cost-effective 
(Banta and van Beckum 1988). Strategic investments in this area of research and 
development could give great returns to society. 

2 Assessments for efficacy and safety. Traditionally, these assessments are early in the 
life cycle. At present, only drags and biologies are systematically examined in this 
way. Many technologies come into widespread use without such assessments. 
Policies could be used to slow technological diffusion until such evidence was 
available. In addition, the system for identifying future technology would alert policy 
makers when a it was nearing readiness for diffusion, and assessments could be 
required or funded at that point. It is also necessary to assess efficacy and safety as 
the technology diffuses. The technology continues to improve, and it is used for ever-
broadened indications. Therefore, an iterative process of assessment is necessary 
(Banto and Thacker, 1990). 

3 Assessments for cost-effectiveness. When data are available on efficacy, cost-
effectiveness calculations can be made. In many cases, cost data can be collected 
during early clinical trials. Cost-effectiveness studies can be done at any stage in the 
life cycle, but are probably most useful before widespread diffiision (Culyer and 
Horisberger, 1983; Drammond and Stoddard, 1984). 

4 Assessments after diffiision. When a technology has diffiised widely, generally littie 
attention is paid to it. However, there are a number of reasons for examining a 
technology at this stage after it has been widely accepted. The costs of the 
technology tend to come down over time. Medical devices may become easier to 
handle because of manufacturer's modifications. The usefiilness of the technology 
may be quite different in the community than it was in the university hospital. A 
different group of people may receive the technology. Indications may be broader: 
the technology may be used with less severe cases of the disease or with older or 
younger people. The providers may be less (or more) skilful. Patients may be less 
prone to follow physicians' advice. 

In some cases, important technologies would be examined prospectively and then 
examined iteratively (Banta and Thacker, 1990). In other cases, only a few studies to 
demonstrate efficacy and safety might be necessary. The number and type of studies 
would be determined by the importance of the technological decisions to be made and 
by the resources available for assessment. Such assessments should be done without 
preconceptions. The technology might be encouraged; the assessment might show that 
it is valuable enough to be diffused very rapidly. The technology might be discouraged. 
Or it might be left alone to diffuse without active policy intervention. 

An alternative approach has been called "needs-based technology assessment" 
(Bergevin and Tugwell, 1995; Tugwell et al, 1995). The planning process starts with the 
burden of illness, considering how much is modifiable by technology. The technology 
is assessed in controlled circumstances, those in need are identified, and community 
effectiveness is estimated. The cost of a program is put in relation to its benefits. All 
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information is then combined synthetically to arrive at recommendations on facilities 
planning and diffusion of technology. In its early years, HTA dealt almost entirely with 
specific technology. More recentiy, health needs and problems have become an 
increasing focus for HTA. For example, the Swedish Agency for Technology 
Assessment in Health has carried out a large assessment on back pain, and mental 
health services have been assessed in relation to their ability to deal with mental illness 
in a number of countries. 

Such a complicated set of activities requires a systematic approach. A system or process 
of technology assessment may be viewed as an interdependent and nondiscrete flow of 
actions: 

1 Identification: Monitoring technologies and selecting those in need of study and 
deciding which to study. 

2 Priority-setting: Resources for evaluation are insufficient to meet the needs for 
assessment, so priorities must be set between candidates for evaluation. 

3 Sjoithesis: Available scientific literature is identified and characterised. A question 
often asked is "Is the literamre adequate for reaching judgements on the technology?" 
If the answer is "no", prospective research such as clinical trials may be necessary for 
assessment can proceed. 

4 Data collection: This step involves collecting and analysing new data. A frequent 
situation is that cost information is not available in the literature, or is not applicable 
to the situation being assessed. Some cost information must then be collected. 

5 Final synthesis: The information from the literature review is synthesised with the 
information collected prospectively to make conclusions conceming the technology. 
Often, recommendations or judgements about appropriate use are a result of HTA. 

6 Dissemination: The synthesised information, or any other relevant information, is 
provided to the appropriate persons who use or make decisions conceming the use of 
health technologies. 

7 Implementation: Since changing behaviour of clinicians and administrators is 
difficult with information, strategies for implementation are generally necessary. For 
example, linking HTA with coverage decisions will help assure implementation of 
HTA results in practice. 

A system for assessing health technology should include all of these actions. This is not 
to say that one institution must carry out all of these actions. The system could be made 
up of a number of sub-parts. However, the system should be co-ordinated and 
integrated. 

Identification 

A decision to conduct technology assessments must be preceded by the identification of 
technologies that are candidates for assessment. Some identification of technologies is 
carried out routinely. For example, the process of regulating drags as carried out in 
Poland and other countries requires that all drags be registered before they can be 
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marketed. Thus, a complete list of present drags is theoretically available, and some 
information on future drags is available through this mechanism. A similar process 
exists for the introduction of major devices and diagnostic technologies in the United 
States and Europe, especially for invasive devices. 

A technology that is a discrete medical procedure is unregulated. Examples include 
renal dialysis; gastrointestinal endoscopy; heart transplant. Some information is 
available through health planning mechanisms and special studies. However, this 
information covers only a small part of the universe of new and existing health 
technology. In addition, new or expanded uses of existing drags, devices, and 
diagnostic technologies are often not identified. Therefore, special efforts must be made 
to identify procedures. One possibility, more and more used, is to examine lists of 
reimbursed procedures in different countries. 

Priority-Setting 

The setting of priorities among candidate technologies is hampered without a rather 
complete list of technologies, since priorities can only be set among technologies that 
are already known. Thus, although priorities may be set for carrying out health 
technology assessments, these would be improved with more information about 
technologies needing assessment. 

Priorities for assessment might include beneficial technologies that are neglected or 
technologies that are suspected to be useless or dangerous. Technologies that are, or are 
expected to be, either expensive or widely used could also be given priority. For new 
technologies, potentially important advances should be given priority so that they can 
be assessed rapidly. For old technologies, syntheses of available knowledge can indicate 
if the technology has been well-tested or that it might be obsolete. 

Priority setting has received increasing attention (Donaldson and Sox, 1992;208; 
Henshall et al, 1997; Oortwijn, 2000). The most extensive attempt to develop an 
analytic model was done by a committee of the Institute of Medicine (Donaldson and 
Sox, 1992). The model incorporates seven criteria with which to judge a topic's 
importance. It combines scores and weights for each criterion to produce a priority 
ranking for each candidate topic. 

Using the model also requires judgements by a panel, data gathering by program staff, 
and review of a national advisory council. The model was tested during 1991. 
Beginning about 1995, it was used in the HTA program of the Basque Country in Spain 
(Henshall et al, 1997). However, most HTA programs have found the process too 
unwieldy and too dependent on data that in fact are not available. 

The development of quantitative models seems a helpful step in the field of health 
technology assessment. However, all priority-setting programs also include human 
judgement. This is in:q)ortant both because of the inherent limitations of the models and 
because health technology assessment is itself part of human and political processes 
(Banta and Buch Andreasen, 1990). 

Oortwijn (2000) has argued for the incorporation of social indicators in priority setting, 
and she has shown the feasibility of such a step in studies in the Netherlands. The 
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chapter in this report on social implications of health technology may indicate the 
importance of such a development. 

Synthesis 

Synthesis is a critical part of technology assessment (Marcus et al, 1987; Wortman and 
Yeaton, 1987), involving a critical analysis of available data from pre-clinical to clinical 
experience, epidemiological smdies, and experiments and all other available and 
relevant information. 

The advantage of synthesis is that it provides focused, user-oriented information at a 
relatively low cost (Marcus et al, 1987). If done carefully, with attention to limitations 
of knowledge, then synthesis can both guide technological decision-making and 
research to answer important questions (Woolf et al, 1990). 

Until recentiy, reviews of health research have been carried out in an unsystematic 
fashion, often simply reinforcing the prejudices of the author of reflecting the relative 
ease of access of literamre (Liberati et al, 1997). Therefore, traditional reviews have 
usually been based on examination of only some of the evidence. In addition, the 
scientific reliability of studies has not been taken into account when weighing the 
evidence. 

This method has been replaced a systematic review of the literature. The method has 
been pioneered by the Cochrane Collaboration and others (NHS Centre for Reviews and 
Dissemination, 1996; Oxman, 1994). The systematic review has been defined as " . . . 
the applications of scientific strategies that limit bias to the systematic assembly, critical 
appraisal and synthesis of all relevant studies on a specific topic" (Cook et al, 1995). 

A systematic review should be based on a clear written protocol that defines the 
following elements (Liberati et al, 1997): 

1 The question(s) to be addressed, tiie way in which the literature will be searched, 
the criteria that will be used to decide which types of studies are to be included, what 
outcomes will be measured, and how they may be differentiy treated because of 
variations in validity are the characteristic features of a systematic review. In 
addition, the protocol will outiine tiie methods to be used for extracting data from the 
identified studies and the analysis that will be used. By stating the protocol before 
conducting the main body of the review, opportunities for post-hoc alterations in the 
review process are reduced, leading to a more honest and unbiased assessment of the 
state of research knowledge. 

2 A defined and systematic search strat^y for ensuring the identification of the 
maximum amount of relevant research evidence increases the information available 
and so increases the precision of overall estimates of effect and reduces likelihood of 
bias due to selective identification of research results. 

3 Clear criteria for assessing the validity of studies and deciding which studies are 
included in any qualitative or quantitative syntiiesis. This ensures that the results of 
the review best reflect the evidence rather than the subjective beliefs of the authors. 
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4 Clear process for extracting data from the primary study reports and checking 
accuracy. 

5 Strategies for analysis is important because authors have to decide whether the 
review will include quantitative (statistical) pooling of data or whether this latter step 
is not warranted. If data are too sparse, too low quality, or too heterogeneous to 
proceed with their statistical aggregation, a qualitative summary of evidence is 
appropriate. If quantitative pooling is appropriate, and possible, then authors should 
specify the statistical method(s), the approaches to evaluate heterogeneity, possibly 
declaring the expected sources of it (on clinical/public health grounds), the kind of 
subgroup analyses they intend to perform, and the type of sensitivity analyses needed 
to explore the robusmess of data. Here it should be decided, for example, whether to 
analyse groups of smdies separately according to their quality. 

If all relevant literature is not identified and assembled, the assessment will not be 
scientifically defensible and may be biased. The literature search is best carried out in 
collaboration with librarians/documentalists who are experienced at searching and 
database retrieval. An explicit search strategy is important, and exclusion and inclusion 
criteria for studies are needed. In addition, database searches should be supplemented 
by scanning reference lists of retrieved literature and hand-searching (where possible) 
of key joumals. In addition, it may be helpfiil to consult subject experts and search 
databases of gray literature and conference abstracts. Furthermore, data in different 
languages may be important for the final conclusion. Happily, the Cochrane reviews 
follow these guidelines closely, and if a Cochrane review is available, it is probably 
reasonably reliable. Reports from HTA agencies are not so rigorous, but do generally 
follow these guidelines. 

The question of quality of the evidence will be further discussed in the next chapter. 

There are simations in which there is less reliable evidence available on the effect on 
final health outcomes or when that evidence is difficult to synthesise. Because the 
methods of HTA used in these situations are less well developed and standardised and 
involve more judgement, they often produce more controversial results. Methods that 
deserve particular attention in this respect include, among others, the role of opinion, 
use of modeling, qualitative synthesis, and surrogate endpoints, all to be discussed 
below. 

Data Collection 

This step includes stimulating, requiring, funding, or conducting studies and collecting 
data. Testing can and often should be done at various stages in the life cycle of the 
technology. Obviously, any original data collection, including dinical trials, should 
be guided by what is already known. 

The assessment of future technology is limited (Carlsson and Jorgensen, 1998). The 
technology does not yet exist, so its effects cannot be directly evaluated. Nor is its costs 
known. Thus, only limited data collection can be done. One example would be to 
collect data on existing health practice that the technology is destined to change and 
then model the difference that a particular technology might make. Or perhaps the most 
important data collection done at this stage would deal with social effects. If a 
technology were identified as being potentially very important for the societal or the 
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health delivery system, it might be desirable to monitor its progress systematically or 
periodically. The first stage might be a thorough analysis of what could be projected 
conceming its potential costs, legal, economic and other relevant implications, and so 
fortii. 

Under an ideal model, all technologies would be tested for safety and efficacy before 
they come into widespread use. In practice, that goal is only achieved in part in the area 
of drag regulation. Otherwise, the testing of technologies for benefits by well-designed 
studies is done less often than desirable (Office of Technology Assessment, 1978). 

It would be desirable to collect information on technology costs and economic 
consequences of the use of specific technologies. As ahjeady noted, benefit is only one 
part of what the policy-maker needs to know. "Benefit at what cost?" is the most 
important question. Once the technology exists, cost data can be collected. For example, 
early clinical trials can include collection of cost data; this practice is growing 
(Drammond and Stoddard, 1984; Coyle et al, 1998) 

Social evaluations can also be done early in the diffusion of a technology. As the 
technology begins to be used, the early results can be very important. Ethical 
implications that could only be speculated upon may become clear. The technology may 
challenge certain important societal beliefs. It might be that early in the diffiision of a 
technology is the most important time to collect data on its social effects. For example, 
in organ transplantation, there naay be an unanticipated socio-economic imbalance 
whereby upper-class patients tend to be the donor recipients while lower socio­
economic class individuals or minorities may tend to be the donors. However, there is 
no clear-cut and accepted method to evaluate social effects, so several studies by 
different investigators would often be necessary. 

Once the technology is in the clinical inventory, studies are less frequentiy done. One 
critical question concerns how the technology is actually used in practice. Efficacy 
information has usually been collected in well-controlled studies in academic situations 
~ what might be called "ideal" circumstances, with good facilities, well-trained health 
providers, and highly motivated staff. The results in this kind of study may have littie 
relation to the benefit at the community level. More smdies of the real-life simation 
with technology are needed. This has been called the "effectiveness" of technology 
(Office of Technology Assessment, 1978). Increasingly, the importance of trying to 
assess effectiveness is being recognised (Liberati et al, 1997). 

Overall, insufficient data collection on health technology is done for many technologies. 
Clinical trials of technology are funded by different sources as part of applied research; 
however, the amounts of money are small relative to the economic and health 
consequences of their use. Few cost-effectiveness analyses or other economic studies 
are funded, although their numbers are increasing. 

Synthesis 

Synthesis of the information generated by the prospective studies and during the testing 
phase of the assessment process is necessary to provide a responsible basis for decisions 
made on the technology. Since policy makers and others are not trained in study design 
and interpretation, presenting the raw data may be of little use. Nevertheless, the data 
needs to be used to develop informed decisions. The main purpose of synthesis, then, is 
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to make knowledge relevant to policy. Synthesis reports can be used in such decisions 
as whether or not to pay for a given technology and can be used to examine quality of 
care (Chassin et al, 1987). 

A cost-effectiveness analysis that does not involve the prospective collection of data is 
essentially a form of synthesis. So is a consensus meeting that is based on a systematic 
review. For policy makers such as health planners, insurers and health care providers, 
synthesis as almost synonymous with assessment, and this is generally appropriate. To 
them, assessing a technology means examining available information, summarising and 
analysing it, and arriving at a judgement. Without this step, there is no assessment. 
Synthesis might be considered as the most important step in the assessment process. 

Synthesis varies quite a lot from one part of the life cycle of a technology to another. 
For future technology, the only information readily available may be that generated by 
scientific smdies. Early in the diffusion of a technology, only limited information on 
benefits and costs is available. Later in the life cycle, much more information is 
available. This is one reason, perhaps, that most assessments that have been done have 
dealt with older technology. It is surely trae that information collected later in the life 
cycle of a technology will be more accurate (Yeaton and Wortman, 1985). This is not 
an argument for waiting, however. Decisions must be made during the critical stages of 
the diffiision of technology, and they should be based on the best information that can 
be developed. If mistakes are made in early assessments, they can be corrected if 
assessment is developed as an iterative process. 

The most widespread method of synthesis continues to be the literamre review, as 
already noted. A report from the United Kingdom states, "Basic scientific principles are 
frequentiy disregarded, and, as a result, reviewers and their readers may be misled by 
biases or random errors that are similar in size to the likely effects of the technologies 
being reviewed" (Advisory Group on Health Technology, 1992). Increasingly, good 
assessments make use of meta-analysis techniques, a quantitative process that 
combines results of scientific studies, weighting studies by design characteristics 
(Glass, 1976; Office of Technology Assessment, 1982; Sachs, 1987; Petitti, 1994). 
Thus, double blind studies with large samples are given more weight than unblinded 
smaller studies. Meta-analysis has little possible applications in Poland at this time, and 
will not be discussed further. 

Cost-effectiveness analysis can also be very useful in synthesising data (Office of 
Technology Assessment, 1980). The number of such studies has been increasing 
steadily in the clinical literamre since the 1960s. 

Group decision-making methods are very popular synthesis techniques. They seek to 
evoke expert opinion to aid decision-making. The National Institutes of Health 
Consensus Development Program, described later in this Chapter, is an example 
(Institute of Medicine, 1990). 

Decision-analysis is a method of analysing medical decisions (Weinstein and Fineberg, 
1980). The method begins from a set of symptoms or a definite health problem and 
develops a decision tree to show alternatives. Each decision is then assigned a 
probability, based on such data as expected outcomes following treatment. The entire 
process of diagnosis and therapy, or part of it, can then be evaluated mathematically. 
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Another possibility that is in widespread use in HTA is a method of non-quantitative 
synthesis involving a literature review, expert reviews of draft material, revision(s) of 
the draft, and development of policy options or recommendations. This method can be 
combined with meta-analysis, if time and data are available. Not only is sufficient 
information for a meta-analysis often not available, but the questions asked in HTA are 
such that statistical pooling of results generally does not answer the questions asked, 
such as effectiveness or social consequences. However, the methodological aspects of 
qualitative synthesis are less developed than the quantitative ones (Liberati, 1997). Until 
such methods have been developed, the emphasis must be on making the process 
explicit and transparent. To the extent possible, quantitative synthesis should follow the 
guidelines for any systematic review. 

Another type of synthesis leading to standards for appropriate use has been developed 
by tiie RAND Corporation in California (Brook et al, 1990;Chassin et al, 1987; Fink et 
al, 1991; Hilbome et al, 1991; Liberati, 1997). A detailed literature review is done and 
presented to a panel of experts. After examining the literature, the experts rate different 
indications for a given procedure. A procedure is deemed appropriate for a given 
conditions when the benefits of performing the procedure outweigh the risks by a 
sufficient margin that it is worth doing and preferable to alternatives. 

A type of synthesis that is gaining great visibility in the United States and Europe is 
developing practice guidelines, also sometimes referred to as practice policies or 
practice parameters (Field and Lohr, 1992; Office of Technology Assessment, 1994). 
Guidelines are being actively developed by physician organisations, insurance 
companies, government agencies, and others. Eddy (1990) defined practice guidelines 
as "recommendations issued for the purpose of influencing decisions about health 
interventions." Guidelines can be voluntary or mandatory, they can be flexible or rigid, 
and they can be coupled with rewards and penalties, such as financial penalties. They 
should be based on a systematic review or an HTA. Murphy et al (1998) have discussed 
the use of consensus development methods in making clinical guidelines. Eddy (1991) 
is sceptical about the value of guidelines as a control procedure because of the need for 
information on outcomes and on patient preferences, both of which are lacking. Practice 
guidelines might improve quality of care and avoid malpractice, but evidence that they 
do in fact lead to such improvements is generally lacking. 

The general lack of data means that conclusions will often only be supported by 
uncontrolled clinical data. Such tentative conclusions, reached with the help of experts, 
should be better than policy decisions reached after advice from one or two specialists. 
It is important to emphasize that technology assessment is an iterative process, often 
giving tentative conclusions that may need alteration later (Banta and Thacker, 1990). 

In the long ran, the most important issue in synthesis is the validity of the results 
(Institute of Medicine, 1985). Does any synthesis method reach the right answer? More 
research is needed on methods to assure that the results of a synthesis are unbiased and 
based on the best available data. 

This raises the issue of expert opinion. An extreme position would be that health 
practice should be based on scientific evidence, and not clinical opinion. However, this 
position cannot be supported for a number of reasons. First, clinical opinion does have 
value and often points out problems in scientifically-derived standards. Second, 
evidence from randomised trials and other studies will seldom if ever be adequate for 
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answering important policy questions, such as appropriate indications of use or most 
appropriate siting of technology. Third, the scientific questions conceming efficacy and 
safety may be settled by studies, but questions conceming the diffusion and use of the 
technology will inevitable rest on individual and social values (Liberati et al, 1997). 

The RAND method, discussed briefly above, is an example of the use of expert opinion. 
Consensus conferences, discussed in the next section, are another. The most important 
question concerning expert opinion is if it in fact helps arrive at the right answer; 
unfortunately, although many feel that it does, there is no scientific validation of this 
position. Another question concerns how much the opinion of the experts is swayed by 
panel choice and composition; at least this points out the need for a stracmred and 
explicit approach to the use of expert opinion. It is also interesting to consider whether 
expert opinion helps in the dissemination process. 

Consensus conferences. Consensus conferences are part synthesis, part group decision­
making, using expert opinion. Since this model has been used by number of countries, it 
will be discussed briefly. However, consensus conferences seem to have fallen out of 
favour, and now seem to be used primarily as a method of dissemination of HTA 
results. 

The National Institutes of Health (NIH) in the United States inaugurated its consensus 
development program in 1977, and has conducted more than 1(X) conferences. The goal 
is to bring together various concerned parties - physicians, consumers, ethicists, etc. - to 
seek consensus on the safety, efficacy, and appropriate conditions for use of various 
health technologies (Jacoby, 1985). Judgements are intended to be based on the 
available scientific evidence. The consensus development process is designed to 
produce a written document, called a "consensus statement," that can be accepted by 
clinicians, researchers, and the public. The statement is supposed to identify both what 
is known and not known about the technology. 

A panel of experts is selected by NIH to hear presentations by the leading medical 
researchers addressing a specified set of questions. After a two-day meeting, the panel 
spends the evening of the second day drafting a statement intended to address the 
questions. The next morning, the consensus statement is read to the audience, which is 
invited to comment. The conference concludes with a press conference. A few final 
changes may be made in the statement, and then it is released to thousands of 
organisations and individuals and is published in leading medical joumals. 

The NIH consensus conference model has inspired a number of European countries to 
hold their own conferences. The Netherlands, Sweden, the United Kingdom, Denmark, 
and France have held conferences. Each country, however, developed a model specific 
to its own needs. This section will describe some of those differences. 

In the NIH model, tiie focus is efficacy and safety of the technology. The audience is 
primarily physicians, although implicitiy it is specialised physicians and researchers. 
NIH does not want to become involved in policy issues such as regulation, planning, 
economics, or reimbursement (Institute of Medicine, 1985, p. 132). 

In other countiies, this focus is considered too narrow. In Denmark, for example, a 
health technology is only socially acceptable when it is available to all persons who 
need the procedure (Buch Andreasen, 1988). Therefore, access to the technology is as 
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important as its theoretical benefits. Inevitably, then, financial costs and other 
considerations are a central issue. 

In Denmark experts were purposely excluded from the panel, although a panels did 
include distinguished physicians, as well as administrators, economists, and public 
representatives. Reports were disseminated widely, especially to the policy makers, 
including Parliament. Consensus conferences in Denmark, then, were seen as part of a 
democratic process of dealing with technology. 

The Swedish model followed closely tiiat developed by tiie NIH (Calltorp, 1988). Still, 
in Sweden the panels are broader than in the United States, resulting in an examination 
of other impacts than efficacy and safety, including societal, organisational, ethical, and 
economic issues. The target group for the statements includes physicians, politicians, 
administrators, and the public. Statements were published in professional joumals and 
are extensively covered by the lay press, radio, and television. 

In the Netherlands, consensus conferences are organised by the medical profession 
itself. The meetings are used for the development of criteria and standards for good 
medical practice. Subsequentiy, these standards can be used as the basis for audit 
procedures in hospitals. 

In the United Kingdom, conferences also followed the United States model closely, but 
panels were not experts. They represent a range of interests, including consumers. The 
hope is to foster a societal discussion. The questions put include cost and other aspects, 
but the panels do not receive sufficient information to consider "competing demands for 
services". 

Although the NIH reports are publicly available, the focus is on physicians. In other 
countries, the public has played a larger part. 

Some evaluative studies of consensus development are reviewed later in this Chapter. 
The U.S. Institute of Medicine (1990; Goodman and Baratz, 1990) has made 
suggestions for improving the NIH program, and has also developed standards for any 
program of consensus development. The standards include one important in the context 
of this book: "Prior to a consensus development conference, prognuns should provide 
an ordered and categorised compilation or synthesis or research reports and related 
evidence..." (Goodman and Baratz, 1990, p. 150). 

There are other consensus-type activities to assist in technology decision-making. For 
example, the State of Oregon in the United States has employed population-based 
consensus meetings to set priorities for decision on public preferences for priority 
setting (Eddy, 1990; Office of Technology Assessment, 1992; Welsh and Fisher, 1992). 
In addition, physician organisations in the United States poll their members to reach 
expert consensus on the appropriate use of technologies. 

One of the main reasons for the loss of favour of the consensus model is probably the 
rise in HTA. In its early years, consensus conferences were seen as a relatively 
inexpensive way to develop information about a technology or a class of technologies. 
Later, they came under criticism for not carrying out a thorough and systematic review 
of the available scientific literature. As HTA became more prominent, and it was clear 
that HTA results were in fact based on such a review, the rationale for consensus 
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conferences was weakened. Today, as mentioned above, the consensus conference 
seems mainly for the purpose of gaining professional input or informing the profession 
and the general public about the results of an HTA. 

Dissemination 

Information from HTAs are spread in several ways. Diffusion is a passive process by 
which information is spread to an audience. Dissemination is an active process of 
spreading a message to defined target groups (Granados et al, 1997). 

Diffiision of information is not very effective in implementing behavior change. 
Research has shown that even the most active dissemination of information generally 
has only a modest impact on behavior (Granados et al, 1997; Office of Technology 
Assessment, 1994). 

Dissemination of health technology assessment information is generally done in a rather 
passive way. The main vehicles are the medical scientific literature and meetings 
(Advisory Group on Health Technology, 1992). This presents a number of problems: 

1 The scientific literature is oriented to research smdies, not to synthesis; 

2 There are large time lags in publication of studies; 

3 Physicians and others do not necessarily carefully keep up on the literature; 

4 The medical literature often presents studies that purport to give data on efficacy and 
safety but which are not based on rigorously controlled smdies; and 

5 The joumals have littie interest in cost or other social effects. 

A number of smdies have examined the quality of the biomedical literamre (see 
discussion in Banta and Luce, 1993). These studies, in sum, have shown that reports on 
research in the literamre, even in the best joumals, are not totally reliable and often do 
not conform to generally accepted statistical methods. This problem could be made 
worse by increasing industry support for smdies, if care is not taken. 

This quality problem contributes to the practitioner attitude of scepticism toward the 
scientific medical literature. As a technique of scientific communication, the biomedical 
literature has proved its utility many times over. The issue here, however, is the 
dissemination of information to policy makers and practising physicians, who are not 
able, for reasons of time and training, to analyse the results of smdies. 

This problem is compounded by the explosion in the number of articles and joumals. 
The "publish or perish" syndrome seems still to spreading through the world, resulting 
in a continual expansion in numbers of articles printed, with no apparent improvement 
in the quality of information available. The large number of joumals has made the 
development of computerised indexing systems such as the United States National 
Library of Medicine's MEDLINE system necessary (Office of Technology Assessment, 
1982). 
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These systems, however, give limited information on the usefulness of particular 
articles for defined purposes. One major problem is that joumals require such brevity 
that one cannot assess the methods and weaknesses of studies to critically analyse them. 

Little attention has been paid to effective distribution. That would require making 
contact with the intended audience and convincing the audience of the importance and 
validity of the information. Dissemination as part of a technology assessment process 
should be designed to influence behaviour. An important aspect of dissemination is 
convincing physicians to modify their behaviour. Professional organisations and 
continuing education courses can play an important role. 

Better methods are needed to communication information about health technologies to 
physicians, researchers, and policy makers (Office of Technology Assessment, 1982). 
There has been littie research on methods for engaging in effective dissemination or for 
evaluating the success of dissemination (Granados et al, 1997). What is clear is that 
available good information is not well-used, for example, in determining good medical 
practice. 

Implementation is a very active process of dissemination, including interventions to 
reduce or eliminate barriers to behaviour change and/or activities to promote behaviour 
change. It may involve attempting to influence health policy or the general public, 
including informing the media. 

Obviously, changing policy and practice is a complex process. Unfortunately, there is 
littie empirical research on the effectiveness of dissemination and implementation 
strategies on changing the behaviour of policy makers or the media (Liberati, 1997). 
There is even less examining the cost-effectiveness of different potential strategies. 

HTA has years of experience in influencing policy. In general, the experience can be 
frastrating. One must always have tiie perspective that HTA is only one input into a 
policy decision, which inevitably is made based on many political, social, and cultural 
factors. 

Successful implementation requires attention to barriers to behaviour change. Barriers 
to behaviour change can be categorised using the following framework (Liberati et al, 
1997): 

Environmental barriers (e.g., political climate, lobbying by special interest groups, 
professional practice characteristics, financial disincentives, culmral characteristics); 

Personal characteristic barriers (e.g., perception of risk, clinical uncertainty, 
information overload); and 

Prevailing opinion barriers (e.g., difficulty dealing with acceptance of uncertainty or 
risk, standards of professional practice, opinion leaders, social standards). 

Since barriers to change vary by target group, barriers need to be assessed for each 
target group. Implementation activities should be designed to overcome these barriers. 
Some suggestions for effective dissemination and implementation are given in 
Granados et al (1997). 
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3.4 Impact of Tedmology Assessment Results 

It is often asked, quite reasonably, what is the effect of carrying out health technology 
assessments? Do patterns of care change? Are new policies developed? Because of its 
importance for the field of HTA, this subject will be briefly discussed. 

The prior condition for technology assessment having an impact on either health policy 
or health practice is, obviously, that its results must be used by decision-makers. What 
is not so simple is identifying and measuring such use. Furthermore, many assessment 
programs are not able to require change; they may only reach conclusions or give 
recommendations, which tends to weaken their impact. 

Possible positive results of technology assessment would be to allocate health resources 
more efficientiy; to affect the adoption and use of medical innovations; to hasten 
abandonment of ineffective therapies; and to resolve controversies about competing 
tteatments. Technology assessment may be most useful when either the relative benefit 
of a new treatment is uncertain or the relative benefits of exiting therapies are disputed. 

There are two basic types of uses of technology assessment: 1) direct, program-oriented 
uses, such as in the use of RCT results by the US Food and Drag Administration (FDA) 
in its regulation of drag approvals; and 2) indirect, non-mandated ones that arise from 
technology assessment as part of an information strategy. In the latter case, the 
information generated affects the behaviour of decision-makers independent of any 
mandated use or sanctions for not using it. 

There is littie debate about the effects of direct uses of technology assessment 
information. In the FDA program, for example, the approval of a new drag depends on 
the availability of assessment information. The FDA approves a research plan; the 
industry conducts clinical trials and submits the results to FDA; 

FDA carries out an assessment of the results of the trials; and FDA approves and 
disapproves the new drag. There is little doubt that the process of assessment has a 
great impact. 

Increasingly, technology assessment is used as part of decision-making in insurance 
programs. In the Netherlands, as already mentioned, cost-effectiveness analyses of heart 
and liver transplant and in vitro fertilisation were performed with support from the 
Dutch Sick Funds Council to determine if coverage should be granted (Bonsel, 1991). 
The resulting analyses affected the policy debate, although they could not be said to 
have determined the outcome (Van Rossum, 1990; 1990). In recent years, the use of 
HTA in coverage policy has spread to a number of countries (Cranovsky et al, 1997). 

A specific example of technology assessment and its impacts concerns preventive 
services, particularly vaccines, in the U.S. Medicare program. Since its inception, the 
Medicare program has not included coverage for prevention. Congress was mainly 
concemed about providing coverage for hospital care and was apparentiy worried that 
preventive activities such as health education could not be limited. They were perhaps 
also sceptical about the benefits of prevention. 

In 1979 the Office of Technology Assessment analysed the cost-effectiveness of the 
(then new) vaccine against pneumococcal pneumonia (Office of Technology 
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Assessment, 1979). One result found was a cost-effectiveness ratio in those 65 years of 
age and older of $1,000 per healthy life year gained, generally considered to be a good 
remm in health CEAs. Congress responded and amended the Medicare law to cover 
pneumococcal vaccine in 1981. OTA also smdied influenza vaccine in 1981 and found 
it to be a net medical benefit and money saving with use of the vaccine in the 
population over the age of 65 (Office of Technology Assessment, 1981). In 1987 the 
Congress amended the Medicare law to cover influenza vaccine as well. Congressional 
decision-makers found the results of these analyses useful, and both House and Senate 
committees requested OTA to examine other preventive measures applicable to 
Medicare. 

After a report on preoperative routine testing was published by the Swedish Council for 
Technology Assessment in Health (SBU) in 1989, a questionnaire was used to evaluate 
the situation before the report was completed and was repeated in the same hospitals 
both in 1990 and 1991 in order to evaluate the impact of the report and the activities 
that have followed. The valuation in 1991 showed a significant decrease in routine 
preoperative testing which continued in the 1991 measurement. The savings in 
economic terms, besides the increase in quality of care, was 50 million crowns per year, 
or five times the yearly budget of SBU. 

The Quebec Conseil d'évaluation des technologies de la santé (CETS, the Council for 
the Evaluation of Health Technologies) commissioned an evaluation of its reports in 
1991. Ten reports were selected, and a wide range of policy makers, clinicians, and 
administrators were asked about the impact of the reports in semi-stracmred interviews. 
Eight of the ten reports had a noticeable iiiq)act on policy, six on the organisation of 
care and two on clinical practice. The financial impact of these reports was found to be 
considerable. The evaluation found that the political choice of the agenda was 
important, in part because available resources allowed assessment of only 5-10 percent 
of technologies needing assessment. 

In the mid-1990, a study of the influence of HTA on a number of technologies was 
carried out in eight countries (Battista et al, 1994). The influence was found to vary 
from great influence to almost no influence. Overall, HTA carried out in Sweden was 
found to make an important conù:ibution to policy decisions. The influence of HTA was 
also considerable in other countries, including the Netherlands. However, in Germany, 
which had no public approach to HTA at that time, the influence of HTA was very 
small. 

A similar smdy of the influence of HTAs on prevention in members of the European 
Union was carried out in 2001 (the results will be published). The smdy found that in 
countries that had an active publicly-funded HTA program, assessments were used in 
making policy decisions. The most successfiil countries included Sweden, France, the 
United Kingdom, and the Netherlands. In other countries, with less activity in HTA, or 
with newer programs, the links between assessment and policy-making were often 
lacking. 

The issue of influence of HTA on management ("meso") decisions and clinical (micro) 
decisions is obviously important. While the literamre on effect of scientific smdies on 
practice is extensive, and generally shows only modest impact, there are few smdies of 
the direct effects of HTA on these levels. 
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The consensus conference model has been extensively evaluated, especially in the 
United States. Wortman and Vinokur (1982) examined the process of consensus 
development as carried out by the NIH, raising a number of criticisms, including the use 
of evidence in the consensus process (756). Wortman and Yeaton (1987) have 
suggested that all consensus conferences could be based on a formal synthesis 
document, for example, since the NIH did not consistentiy include experts on 
methodology in its panels, and it generally did not do a complete literamre review. 
Apparentiy, none of the consensus programs that have recently been initiated in Europe 
carry out an independent literamre review (Buch Andreasen, 1988; Carlsson et al, 
2000). In some cases, recommendations of NIH consensus panels have not been based 
on the best experimental evidence (Instimte of Medicine, 1985, p. 133). 

The RAND Corporation carried out an evaluation of the effects of consensus 
conferences, but also analysed the content of consensus statements, pointing out, for 
example, that they tended to have an academic and scholarly tone that might not be 
ideal to appeal to practising physicians (Kahan et al, 1988). Overall, the statements 
were found to have a modest effect on physician practice (Kanouse et al, 1989; 
Kosokoffetal, 1987). 

In Sweden, the effects of the first five consensus conferences on health policy and 
administration were evaluated by a questionnaire and interviews with leading 
politicians and administrators. More than half of the respondents indicated that they had 
found the statements from one or more conferences to be of practical value. In some 
cases, statements had a direct effect on political decisions (Calltorp, 1988). The effects 
of the first four conferences on physicians were also evaluated. The main target group 
was defined as hospital-based physicians in supervisory positions within relevant 
clinics. A mail survey was sent to 1,668 physicians, and 86 percent responded. 
Awareness of a particularly consensus conference was high. According to 7-10 percent 
of the respondents, a consensus statement had changed clinical practice. However, most 
physicians said that there had been no change, because the consensus statement 
reflected clinical practice prior to the conference (Johnsson, 1988). 

In the Netherlands, too, the effects of consensus conferences have been evaluated (van 
Everdinger, 1988). Conferences on blood transfusion policy in hospitals, melanoma of 
the skin, prevention of bedsores, and diagnosis of deep vein thrombosis were assessed 
by documents, interviews, and questioimaires. The evaluation showed that most 
physicians were aware of the findings of the conferences and applied them in practice. 
For example, in the case of bedsores, the consensus document advised against many 
traditional forms of treatment, including ice, warm air, bandaging, local ointments, and 
soaps. Two years later, a survey showed that the majority of the centres had adapted and 
modified their practices. 

The central point seems to be that information itself is not enough. Any program based 
on this stirategy must also pay attention to such factors as the context for the use of the 
technology, as discussed in this chapter. 

In summary, based on limited literamre, one can conclude that technology assessment 
has had considerable impact on policy making. Consensus conferences seem to have 
had substantial impact in some areas. More information is needed conceming iiiq)act at 
the meso and micro-levels of the health system. 
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3.5 Conclusions 

Technology assessment of health practice seems a necessary policy tool in this modem 
age. Still, existing programs are relatively few in numbers and their resources small. 
This indicates the necessity that they plan their own activities carefiilly. A systematic 
approach to such activities is thus necessary. 

The advantages of a system for identifying and assessing health care technology seem 
obvious. Policy decisions would be improved with better information. Society's 
resources would be better used. Are there dangers in such a process? The main danger 
is that innovation could be slowed. If mistakes were made, this slowing could be 
inappropriate. This is one advantage of tiie iterative approach proposed here: mistakes 
could be corrected. In any case, a cautious approach is called for. Nonetheless, it seems 
clear that developing a system such as that sketched in this chapter offers important 
advantages. 
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Evaluation of Efficacy and Safety 

Efficacy (benefits) and safety are the starting points for evaluating the overall utility of 
a health technology. If a technology is not efficacious, it should not be used, and if its 
efficacy is unknown, statements about its overall value cannot be made. In addition, 
efficacy and safety data are needed to evaluate the cost-effectiveness of a technology. 
Neither the need for a technology nor its appropriate use can be established without 
good information on efficacy and safety. 

The health system and the policy-makers are, or should be, concemed about efficacy 
and safety because of their role as protector of the public health. In addition, the policy­
makers have specific roles in the development and use of health technology. Because 
public funds pay for health, policy-makers have a responsibility to make good decisions 
in health. 

Efficacy and safety have been keystones of medical practice since its beginning. 
However, the standard has been an inmitive one, or based on logical deduction from 
scientific knowledge of that particular time. The scientific evaluation of safety and 
efficacy is a relatively recent development, since the first randomised trials of health 
technologies were only carried out in the late 1940s. 

4.1 Problems with Efficacy and Safety 

Many technologies are not adequately assessed before they come into widespread use. It 
has been estimated that only 10 to 20 percent of all procedures used in medical practice 
have been shown to be of benefit by controlled clinical tiials (Office of Technology 
Assessment, 1978). With the accelerating rate of technological change in health, the 
present situation might be worse. However, the increasing attention to evaluation and 
the large number of randomised trials may also mean that new technologies are better 
evaluated today than previously, but that medical practice is still largely based on older 
technologies that have seldom been evaluated. 

A number of technologies have come into widespread use and then been shown to be 
without benefit. Gastiic freezing for peptic ulcer (Fineberg, 1979) and 
diethylstilbesterol (DES) for pregnancy complications (Apfel and Fisher, 1987) are two 
examples. A number of operations as a treatment for coronary artery disease had been 
in fah-ly widespread use without evidence of benefit before coronary artery bypass 
grafting was shown to be efficacious (Preston, 1977). 

A commonly used technology without evidence of benefit is electronic foetal 
monitoring (EFM). EFM enables evaluation of the foetal heart rate during labour in 
relation to uterine contractions and facilitates detection of certain types of abnormal 
patterns (Banta and Thacker, 1979). EFM was marketed beginning about 1968 and 
quickly spread into use in delivery rooms around the world. It presentiy is beginning to 
diffuse into less developed countries such as China. 

In 1976, the first controlled clinical trials of EFM were published, showing no benefit to 
either mother or baby. These trials have largely been ignored by the obstetrical 
community. By 1988, 9 trials had been completed, including two very large ones, one in 
Dublin and one in Texas, still without clear evidence of benefit (Thacker, 1987). In 
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1988, the U.S. Preventive Services Task Force made the following recommendation: 
"Foetal heart rate should be measured by auscultation . . . in . . labour. Electronic foetal 
monitoring should not be performed routinely on all women in labour. It should be 
reserved for pregnancies at increased risk for foetal distress" (US Preventive Services 
Task Force, 1989). A review by the Cochrane Collaboration in 2000 finds no clear 
evidence of benefit from EFM (Thacker and Stix)up, 2000) Nevertiieless, EFM seems to 
continue to be standard practice. 

This case illustrates a common problem, probably more common than total lack of 
benefits. A technology is developed and seems to have certain benefits, especially for 
those with a severe form of a particular disease. When the benefits seem relatively 
clear, the technology diffuses into use, but is used with more and more indications and 
also with different conditions, without further evidence of benefits. The result is a 
widespread use of technology in sitoations where it is probably not efficacious, or 
where it has a very low level of benefit. The computed tomography (CT) scanner is a 
good example. It is commonly used in people with headache and no other problem, 
although it is known that it is very rare to find abnormalities in this case (Office of 
Technology Assessment, 1978). Some common technologies that are often overased in 
a similar way include laboratory tests; many x-rays; gastroendoscopy; many surgical 
procedures, including tonsillectomy, hysterectomy, and appendectomy; intensive care 
units; many drags (antibiotics are a dramatic example); and many procedures in 
obstetrics, such as Caesarean section. It is particularly difficult to see that newer 
diagnostic methods replace the old ones (Eisenberg, 1989). Obviously, over-use of 
diagnostic and therapeutic procedures can have profound implications for effectiveness, 
safety, and financial costs. 

Balancing efficacy and safety can be a difficult problem. The example of rettolental 
fibroplasia (RLF), a cause of blindness in babies, is interesting (Silverman, 1985). RLF 
was first recognised in Boston in 1941. By the late 1940s, an epidemic of RLJ' was 
recognised in the United States, and to a lesser extent in other countries. The disease 
was seen in premamre infants who had been placed in intensive care after birth. 
Gradually, evidence accumulated that oxygen supplements were responsible for the 
problem and attempts were made to limit oxygen. The rates of onset of RLF fell. With 
the growth of neonatal intensive care in the 1970s, which included oxygen 
supplementation, the survival rate of very small premature infants increased, but the 
rate of RLF also increased dramatically. However, in the 1980s, the oxygen hypothesis 
appeared to be too sim the role of oxygen in the genesis of RLF and in the levels of 
oxygen necessary to sustain life in premature new-boms. This question is still not 
settied (Silverman, 1985, p. 178-179). 

Safety problems seem much more common than is recognised in the clinical simation. 
More than 3 million infections are acquired each year in U.S. hospitals, afflicting 1 in 
18 people admitted to an acute care institution (Haley, 1986). In one smdy of 815 
consecutive patients on a general medical service in a teaching hospital, 36 percent 
experienced an iatrogenic illness, most arising from drags or invasive procedures (Steel 
et al, 1981). 

4.2 The Concepts of Efficacy and Safety 

Efficacy and safety have been defined many times (Office of Technology Assessment, 
1978). In these definitions, four factors can be identified: benefit to be achieved. 
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medical problem giving rise to the use of the technology, population affected, and 
conditions of use under which the technology is applied. Efficacy may be defined as the 
probability of benefit to individuals in a defined population from a health technology 
applied for a given medical problem under ideal conditions of use (Office of 
Technology Assessment, 1978). 

The question of benefits is perhaps the most important in this area. Traditionally, 
outcome criteria have been largely restricted to measurement of mortality and 
morbidity. Less consideration has been given to life expectancy or to psychosocial and 
functional factors. However, quality of life is becoming more and more of an important 
factor. In fact, measuring quality of life has become a central part of cost-effectiveness 
analysis. Furthermore, most valued outcomes have been defined by the health system 
itself, but it seems clear that the patient's preferences and values must play a part. For 
example, some patients will choose higher quality of life, but shortened life expectancy. 

The range of outcomes can be varying a great deal when considering a particular 
technology. Diagnostic technologies are particularly difficult, where benefit may be 
examined at 5 levels (Fineberg et al, 1977): 

1 Technical capability - does the technology perform reliably and deliver accurate 
information? 

2 Diagnostic accuracy - does use of the device permit accurate diagnoses? 

3 Diagnostic impact - Does use of the device replace other diagnostic procedures, 
including surgical exploration and biopsy? 

4 Therapeutic impact - Do results obtained from the technology affect planning and 
delivery of therapy? 

5 Patient outcomes - Does use of the device contribute to improved health for the 
patient? 

In fact, few smdies of diagnostic technologies have gone beyond the level of diagnostic 
impact. Most smdies in the medical literamre either give diagnostic accuracy or merely 
report that diagnoses can be made with the technology. If one assumes that the purpose 
of diagnosis is to improve health, one can readily conclude that this simation is not 
satisfactory. 

The specification of benefit is often difficult for other classes of technologies as well. 
For example, should coronary artery surgery be evaluated for its impact on life 
expectancy or for its ability to relief pain? In the case of electronic foetal monitoring, 
earliest statements were that it would prevent deaths in the foetos and new-bom. As that 
assertion seemed less and less likely, it was then stated that it would prevent 
neurological damage. 

A technology's efficacy can only be evaluated in relation to a particular medical 
problem. It would be meaningless merely to state that a technology is efficacious. Still, 
the specification of medical problems can be complex. Many technologies are 
efficacious for one indication but not for another. Many technologies are baieficial for 
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dramatic cases, but benefit for less dramatic cases of the same condition have not been 
demonstrated. 

The effect of a technology varies, depending on the population affected or the 
individual to be treated. A common practice is to carry out clinical trials in severely ill 
patients, and then to extrapolate the benefits to less severely ill people. Another 
common practice is to test drags in adult males and to extrapolate the results to pregnant 
women and children, where testing is ethically difficult. While such extrapolations may 
produce correct results, strictiy speaking the technology can only be considered to have 
proven benefit in the specific group in which it was tested. 

Conditions of use are critical in a technology's efficacy. The outcome of use of a 
technology depends on the skills and knowledge of physicians, nurses, and other health 
personnel (Feeny, 1995); by the quality of the drags, equipment, and instimtional 
settings; and by support systems used by those personnel. In general, for example, 
instimtions that carry out complex procedures more frequentiy have better outcomes 
(Office of Technology Assessment, 1988). Efficacy is generally estimated from smdies 
done in excellent settings, such as university hospitals. The benefits found from use in 
average settings will usually be less. For this reason, effectiveness is considered to be 
benefits from a technology under average or usual conditions of use. Unfortunately, 
littie information is available on the effectiveness of technology. 

Safety, like efficacy is a relative concept relating to several dimensions. No technology 
is safe. A statement of safety is a judgement of the acceptability of a risk. Risk can be 
defined as the probability of an adverse or untoward outcome's occurring and the 
severity of the resultant harm to health of individuals in a defined population, associated 
with use of a health technology applied for a given medical problems under specified 
conditions of use (Office of Technology Assessment, 1978). 

Efficacy and safety can only be evaluated fully in terms of each other. A technology 
may provide benefits, but tiie value of those benefits depends on part on the risk 
involved in using the technology. Thus, any use of a health technology involves a 
compromise between potential benefit and risk. 

A difficulty in this balancing is that benefits tend to be rather clear, while risks occur in 
low rates and harm is often found much later. When a technology is used, some will 
benefit and some will be harmed. These effects do not divide equally. Some people will 
be harmed without benefit. Since benefit and risk are both probabilistic, the provider 
must be careftil to be sure that undue risk is not associated with the use of the 
technology. In general, physicians seem to pay insufficient attention to risk. 

4 3 Estimating Efficacy and Safety 

Techniques used for estimating efficacy and safety range from the informal judgements 
of individual physicians to large complex randomised clinical trials. No technique is 
universally applicable. In many instances, less complex methods may be more 
appropriate than more sophisticated approaches. It is not possible to do multiple 
randomised trials on every technology. A strategy is then needed to determine which 
method is appropriate in a given case. 
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Preclinical. Many health technologies are evaluated in laboratories and in animal tests 
prior to human use. Such tests are usually required by regulatory agencies in the case of 
drags, and often in tiie case of devices. The major ftinction of animal studies is to give 
an initial idea of toxicity or risk. 

The importance of technical smdies is often overlooked by clinicians and policy­
makers. However, the clinical efficacy of a drag depends on its chemical composition, 
purity, and dosage. The clinical efficacy of a device depends on such factors as its 
raggedness and its reliability. 

Informal clinical assessment. Despite the increasing visibility of formal studies, 
informal evaluation is the norm (Office of Technology Assessment, 1978). Personal 
experience by a provider is key to physician attitades about efficacy. In fact, physician 
experience is a key determinant of diffusion of technology. 

Peer experience and consensus is more explicit than personal experience. Much of the 
medical literamre is made up of such informal experience, without controls. Peers also 
interact in such form as medical society meetings. A community consensus gradually 
develops conceming any technology (Greer, 1988). Consensus development programs 
have the goal of drawing on tiie experience of clinical providers, as well as the scientific 
literamre, in arriving at conclusions on efficacy and safety. 

Informal assessment can seldom give more than preliminary indications on efficacy and 
safety. The development and course of disease is not understood sufficientiy to give 
much credibility to observations made without control groups. At the same time, the 
gradual evolution of medicine has probably depended more on individual impressions 
than on scientific smdies. 

Epidemiology. Epidemiology is the smdy of the determinants and distribution of 
diseases and injuries in human populations. The methods of epidemiology are often 
used to smdy the impact of medical interventions. Descriptive studies have often 
established links between interventions and outcomes. The classic epidemiological 
investigation was that of Snow in 1855, in which he established that contaminated 
drinking water was responsible for an outbreak of cholera. Removal of the handle from 
the pump of the offending water supply ended the outbreak. 

While descriptive epidemiology can give evidence of efficacy, it is more often used in 
determining safety. Controlled studies usually do not include sufficient subjects to find 
risks or to estimate their frequency. Large descriptive studies, for example of a group 
taking a certain drag, can reveal such risks. 

In recent years, there has been increasing attention to the use of large data sets for 
assessing technology, especially effectiveness. Methods to use computerised data sets 
for this purpose are still in development and their results have not been validated (Sisk, 
1990). Nonetheless, the use of large databases offers attractive possibilities for the 
fumre (Moses, 1990; Safiram, 1991). Tiemey and McDonald (1992) have done a useful 
review of eight large practice databases. 

Computer modellii^. Epidemiological and statistical methods are now used frequentiy 
in computer modelling to examine the efficacy of medical interventions. Computer 
models are also developed in cost-effectiveness analyses. Modelling is a way to 
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simulate the futare, including complicated features of a real life process to reveal what 
variables have the greatest effects. Modelling is most useful when based on strong 
empirical investigations. 

Models can be useful to: 

• Deal with sitaations where there are gaps in or a lack of available scientific 
information; using a model can also be a stractared way to include expert opinion. 

• Generalise results to other settings (especially relevant in economic analyses. 

• Extrapolate beyond the data observed in a trial or apply trial information to specific 
populations. 

• Make a link between intermediate clinical endpoints and final outcomes. 

• Bring together evidence from multiple independent sources. 

The principles of developing a model are simple (Institute of Medicine, 1985). First, the 
important factors or variables that influence the benefits of the technology must be 
identified. Then the relationships between the factors must be specified. A mathematical 
model uses mathematics to define the relationships between variables. Mathematical 
models vary greatiy in their level of detail and complexity, and therefore in how much 
time and money is needed to develop them. 

However, it is most important to realise that the model is not a replacement for other 
methods such as controlled clinical trials (Liberati et al, 1997). TTie quality of the model 
depends on the quality of the available data. The model can be flawed or biased. Since 
it usually depends on a number of assumptions, it is relatively easy to manipulate the 
results, depending on a desired outcome. 

A model should be: 

• Explicit and clear. The stracture of the problem needs to be clear and aU relevant 
variables should be included. The decision-maker needs to consider explicitiy the 
possible outcomes whenever more than two final outcomes are possible. 

• Transparent. The rationale of each pathway should be explicitiy described. 

• Documented. It should be explicitiy described where the probability and cost 
estimates come from. Probability or utility assessments and cost estimates may be 
derived from the medical/economic literatare, clinical experience, expert opinion, or 
some combination of these. 

• A comprehensive sensitivity analysis (see next chapter on cost-effectiveness) always 
needs to be performed to assess the degree to which the results are influenced by 
particular variables and assumptions. 

• Any model should, where possible, be validated and comparison made with other 
study or model results. 
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Perhaps the most important point about modelling is that it is not a substitate for 
primary research data. They complement each other. The evidence from clinical trials 
provides the basis for better models. Modelling may point out key questions that a 
clinical tiial might help to answer (Liberati et al, 1997) 

Controlled clinical trials. All subjects who agree to participate in a controlled clinical 
trial are normally assigned to experimental and control groups. A "cohort" stady 
follows a group of people who have received an intervention. Such information has 
limited value without a control group, however, because it is not known what would 
have happened to the group without the intervention. Commonly, historical controls are 
used, that is, the outcome for the group is assumed based on information from the 
medical literature or other sources. However, since many factors others than the 
intervention may be different, this method is not very reliable. Other possibilities 
include making up a contiol group from people who received no intervention or another 
interventions, sometimes in another hospital or clinical. Such groups can be matched to 
each other by parameters such as age and sex. This method is generally more reliable 
than historical controls, but is still not highly reliable, because it is not fully known 
what differences between the two groups might be of importance in the outcome. 

In a randomised controlled trial (RCT), considered the "gold standard" in such 
evaluations, the determination of group is done by random assignment. In a controlled 
clinical tiial intended to assess efficacy, the experimental group would be treated or 
diagnosed by the technology under examination; usually the control group would be 
treated by an established standard technology, although sometimes a placebo control is 
used. 

Randomised controlled trials are most useful when, 1) the benefit of a new technology 
is uncertain, and 2) the relative benefits of existing therapies are disputed. There are 
three major advantages to randomisation. First, bias may be eliminated from the 
assignment of treatment. Secondly, randomisation prevents bias with respect to 
variables that exist in the experiment but are not directiy considered in the design (in 
other words, the control group and the experimental group are comparable in all 
respects). Third, statistical tests of significance that are used to compare treatments are 
only valid in such a design. 

Ethical objections to randomised trials are often raised. This issue is discussed later in 
this appendix. 

The method of carrying out a controlled clinical trial and many of its implications have 
been extensively discussed in books and articles (Bailar and Mostellar, 1984; Byar et al, 
1975; Institate of Medicine, 1985; Schwartz, 1992; Liberati, 1997). 

From the standpoint of technology assessment, the main issue in analysing RCTs is the 
validity of the evidence presented. All RCTs are not the same. The method must be 
rigorously applied if the findings are to approximate "trath." Methods can be critically 
assessed by analysing reports and articles presenting trial results. A number of rating 
scales and standards have been devised to judge RCTs. Meinert (1980) has provided 
one comprehensive set of criteria: 

• The source of funding for the trial and an indication of whether the reported results 
are a subgroup of a larger data set; 
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A list of the treatment groups and the rationale for the choice of treatments; 

A description of the method to allocate patients to treatment groups, including 
reference to the blinding used in each group (i.e., none, single, or double blinded); 

The safeguards used in the trial to protect patients' informed consent and privacy; 

The criteria used to include patients in the trial; 

The rationale for the number of patients stadied, including a statement of 
assumptions used in calculating the sample size; 

A statement of the length of time required to complete patient eruoUment; 

A description of the population from which patients were selected; 

A description of the baseline and follow-up examination schedule; 

A specification of the key outcome variable(s); 

The descriptive information on the baseline comparability of the treatment groups; 

The number of patients assigned to each treatment group; 

The number of patients followed to the end of the stady or to death; 

The number of deceased patients; 

The number of patients unable or unwilling to return for followup examinations, 
including a count of the number who could not be located at the end of the stady; 

A description of quality control procedures used in collecting data; 

A description of the methods of analysis, including an indication whether the 
reported p values resulted from a single or repeated evaluation of the data; and 

A discussion of the power of the stady. 

An important issue in clinical trials is the role of surrogate outcomes. It is often 
difficult to obtain information on health outcomes, especially when the final results of 
an intervention may occur at some time in the futare. Trials are sometimes funded with 
time limitations, such as three years. Such factors as these have led to an over-
dependence on surrogate outcomes that are not necessarily related to important clinical 
outcomes such as mortality or morbidity. 

Surrogate outcomes are typically physiological or biochemical markers that are taken to 
be predictive of important clinical outcomes (Liberati et al, 1997). The point is that 
experts assume a relationship between the intermediate and the eventual (health) 
outcome, even when such a link has not been demonstiated. 
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Examples are when the outcome of a treatment for cardiac rhythm problems is assessed 
in terms of its effect on cardiac rhythm rather than on cardiac morbidity or mortality 
and when treatments for enlarged prostate glands are assessed by urine stream rather 
than health outcomes such as urgency and frequency of urination. 

Gotzsche et al (1996) have provided a usefiil set of examples of surrogate outcomes 
being used to assess the effectiveness of medical interventions. The authors describe 
three categories of possible outcomes: 

• Sitaations where the hints provided by surrogate outcomes have eventaally proved to 
be right; 

• Cases where a rapid diffusion of a not yet proven technology has occurred; and 

• Instances where results are still controversial, but the use of surrogate endpoints has 
stopped research on more relevant endpoints. 

There are also examples where use of surrogate endpoints covered up the net harm 
caused by the technology. The negative and controversial cases oumumber the positive 
ones. This points out the need for caution. 

The lesson seems clear: the use of surrogate outcomes should be avoided unless a clear 
link has been demonstiated between the outcome. 

Formal synthesis. Syntiiesis of existing scientific information with clinical experience 
may result in valid estimations of efficacy. Synthesis may be done with the assistance of 
mathematical models, briefly discussed above. 

In synthesising evidence of efficacy, the quality of the evidence is extremely important. 
It may be necessary to reach conclusions in the face of poor evidence, and often clinical 
evidence may be considered to be valid, yet the actaal scientific evidence should ideally 
still be summarised. 

One effective method of dealing with this problem is to make explicit the quality of the 
evidence behind any recommendation. The Canadian Task Force on the Periodic Health 
Examination graded the quality of the evidence and classified its recommendations 
accordingly. Quality of evidence was graded as follows (Spitzer, 1979): 

I: Evidence obtained from at least one properly randomized controlled trial. 

n -1 : Evidence obtained from well-designed cohort or case-control analytic stadies, 
preferably from more than one centre or research group. 

II-2: Evidence obtained from comparisons between times or places with or without 
intervention. Dramatic results in uncontrolled experiments (such as the results of the 
introduction of penicillin in the 1940s) could also be regarded as this type of evidence. 

n i : Opinions of respected authorities, based on clinical experience, descriptive stadies 
or reports of expert committees. 
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Recommendations were classified as follows: 

A: There is good evidence to support the recommendation that the condition be 
specifically considered in a periodic health examination. 

B: There is fair evidence to support the recommendation that the condition be 
specifically considered in a periodic health examination. 

C: There is poor evidence regarding the inclusion of the condition in a periodic 
health examination, and recommendations may be made on other grounds. 

D: There is fair evidence to support tiie recommendation that the condition be 
excluded from consideration in a periodic healtii examination. 

E: There is good evidence to support the recommendation that the condition be 
excluded from consideration in a periodic health examination. 

These "decision rales" were accepted with little modification by the United States 
Preventive Services Task Force (Woolf et al, 1990). 

4.4 Experiences with Assessing Efficacy 

As indicated in other parts of this report, the assessment of efficacy is not new. What is 
relatively new is the application of statistical principles, instead of individual 
judgement, in such assessment. The first randomised trials were carried out in the late 
1940, showing that using such methods is relatively recent. 

Science is not enough in assessing a technology. The scientific base may be perfectiy 
sound. The test, though, is does the technology work? This can only be tested in 
practice. Learning from controlled experimentation is central to progress in health care 
(Institate of Medicine, 1985). 

One problem is that physicians often value their own experience more than 
experimental results (Geertsman et al, 1982). Physicians need more training in the 
importance of prospective evidence on efficacy. 

Unfortunately, there are not enough experts in controlled experimentation, nor enough 
money, to support the careful assessment of all technologies. The present problem for 
health care is that most technology has never been adequately assessed. The randomised 
controlled clinical trial began to gain visibility in the 1960s and 1970s. Since that time, 
more controlled experiments have been done, and the quality of the evidence for many 
newer technologies is good. An important remaining problem is the lack of evidence on 
older technologies. 

4.5 Conclusions 

Limited assessment resources means that optimal studies cannot be done in many cases. 
This means that decisions must often be made without data from controlled stadies. 
While the methods mentioned above, especially the application of epidemiological 
principles, can give suggestive evidence, one must always question its validity 
(Wortman and Save, 1982). The lack of good evidence is a serious problem. OTA 
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estimated tiiat only 10-20 percent of commonly used medical and surgical procedures 
had been subjected to conttolled clinical trials (Office of Technology Assessment, 
1978). An examination of the syntiieses done by the Office of Healtii Technology 
Assessment, which presentiy gives advice to the Medicare program, found tiiat evidence 
of efficacy was insufficient in from 63 to 76 percent of the technologies reviewed, 
depending on the year (Lasch et al, 1987). 

One important iirçlication is that more primary research is needed. More research 
physicians with training in quantitative methods are needed. More epidemiologists and 
statisticians are needed. More research teams are needed. Synthesis is of limited value 
witiiout data, and may be dangerous if its conclusions are not firmly based. 
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Introduction to Costs and Their Evaluation 

Increasingly, health cost is a policy issue. As the percentage of the gross national 
product spent on health reaches and exceeds 10 percent, societies are questioning the 
value of such care. Economists have long warned that resources always are limited. 
Now, the health system is traly faced with those limited resources. 

It is this background that has given health technology assessment its primary impetas. 
During the 1970s, most policy makers expected technology assessment to be helpful in 
containing costs. Gradually, they have realised that costs must be contained by financial 
means, such as budgets and prospective payment. The issue for the 1980s has become 
choice: how does a society determine how to spend its limited resources? Technology 
assessment seems definitely useful in aiding such choices. 

Thus, the basic issue with health technology is not the absolute amount of resources 
spent on health, but how much benefit is obtained from such expenditures in 
comparison with other possible expenditures. 

The methods of economic appraisal can help determine the answer to this question. A 
number of sources have been instramental in helping to standardise the concepts and 
methods of economic appraisal as it is or may be used in HTA (Drammond et al, 1997; 
Gold et al, 1996; Office of Technology Assessment, 1980). Drammond et al (1997) 
have provided a source that is not only clear, but gives useful advice on how to actaally 
carry out certain operations, such as using a discount rate or performing a sensitivity 
analysis, only touched on in this chapter. For a more technical discussion on the 
economic analysis see Chapter 5. 

5.1 The Role of Technol<^ in Health Expenditures 

A number of stadies have tried to quantify the impact of healtii care technology on 
costs. These analyses have been somewhat controversial, in part because of the 
complexities of the subject. The first corrçlexity is that the definition of health care 
technology is broad. Using a broad definition, it seems rather obvious that technology 
must account for a major part of the expenditares. The second is that stadies analyse the 
issue of costs from a number of different perspectives. 

This issue has been reviewed by Banta and Luce (1993). Only a brief discussion will be 
provided here, focusing on the aggregate impact of technology and the impact of 
particular technologies or classes of technology. 

Total expenditares for health reflect 1) changes in population and health needs; 2) 
overall wage and price inflation; 3) wage and price inflation in health in excess of 
general inflation; and 4) changes in service intensity, that is, the quantity of inputs per 
unit of health (499). The last two factors are technology-related and provide a general 
indication of changes in health technology and its effects on costs. Using such methods, 
analysts have concluded that new technology accounted for 21-24 percent of the rise in 
hospital costs in the United States during the 1970s and 1980s (Banta and Luce, 1993.) 
Another starting point is to consider particular technologies or classes of technology. 
For example. Redisch (1992) looked at the cost and operating data of 7 types of 
ancillary services (pathology, pharmacy, nuclear medicine, laboratory, diagnostic X-
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ray, therapeutic X-ray, and blood banks) in approximately 1,5(X) hospitals. He found 
that about 40 percent of the increase in operating costs was due to a higher use of these 
facilities per admission. 

The costs of equipment are a relatively modest part of the overall expenditares for 
health. A typical figure might be that pharmaceuticals account for around 10 percent of 
health expenditures in industrialised countries, while medical equipment accounts for 
half of that amount or less. 

An active debate has gone on for years concerning whether so-called "big ticket" 
(expensive) and "small ticket" (inexpensive) technology contributes more to costs. Big-
ticket technology includes CT scanners, open-heart surgery, and megavolt therapy. An 
example of small-ticket technology is the auto-analyser in the clinical laboratory. Groot 
(1986) estimated that big ticket technology in the Netherlands accounted for 14.3 
percent of total costs. He concluded that small ticket technologies might raise costs 
much more. However, botii Showstack et al (1982; 1985) and Scitovsky (1985) found 
that between 1971 and 1982 small ticket procedures appear to contribute less than 
before. Laboratory tests did not contribute to rising costs and new imaging techniques 
were mostiy substitated for older, more invasive procedures. Both stadies found that 
some new and relatively expensive technologies, however, did increase costs. Some 
studies conclude that increased costs may result more from diagnostic than from 
therapeutic procedures (Banta and Luce, 1993). 

Some stadies have examined the cost of specific technological programs, such as 
treatment of end stage renal disease by dialysis, a major contributor to expenditares in 
many countries. Some other major contributors to rising expenditures include surgery 
for people admitted for myocardial infarction; delivery of a baby by Caesarean section; 
respiratory distress syndrome of the new-bom; and the provision of other intensive 
treatments for the critically ill (of course, the clinical laboratory test is an important part 
of intensive care). 

One problem with the literatare cited is that these are stadies of past technology. New 
and futare technology can, in many cases, be cost-reducing. For example, new methods 
of surgery make shorter lengths of stay in hospitals, and even outpatient surgery, 
possible. Miniatarisation means that complicated diagnostic technology, heretofore only 
available in large hospitals, can be made available in peripheral hospitals and clinics. 
Drag delivery devices make it possible to control drag therapy much more closely, 
making expensive hospitalisation often unnecessary. A variety of technologies make 
home care more feasible for both medical and functional problems. Future analyses will 
need to examine such technologies. 

Overall, there seems littie doubt that new technology raises health expenditures. 
However, as will be discussed further below, this fact is not very relevant. The question 
is: what has been obtained from these expenditures? 

5.2 Evaluating Specific Tedmologies 

The formal techniques of comparing costs and benefits have been applied to health 
programs only since the late 1950s. Cost-benefit analysis (CBA) and cost-effectiveness 
analysis (CEA) are designed for programs that receive an insufficient evaluation in the 
marketplace. The marketplace fails to reflect the full effects of using a health 
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technology for a number of reasons. Unintended side effects occur. Knowledge is 
incomplete. Technologies such as immunisation have broader consequences than those 
for the individual because of herd immunity. But the most significant reason that market 
evaluation is insufficient in health is because of the natare of the health system. 
Consumers do not pay directiy for health, or pay only a small part of the cost, in many 
industrialised countries. They are then unable to make rational choices that take into 
account all anticipated costs and benefits. Furthermore, many decisions are now made 
by the policy stracture and by the health system. These decisions also need guidance. 
Increasingly, cost-benefit analysis, and especially, cost-effectiveness analysis, is the 
tool used to aid these decisions. 

The terms cost-effectiveness and cost-benefit analysis refer to formal analytical 
techniques for comparing the negative and positive consequences of alternative 
projects. These terms are used in different ways by different people, and they may 
encompass a range of techniques from large prospective experimental stadies that 
include collection of cost and effectiveness data to partially intaitive, best-guess 
estimates of costs and benefits done to assist a pressing policy decision. The main point 
is that some technique of this natare must be part of any rational decision. People use 
such techniques in their own personal decisions. For public policy purposes, the 
techniques may be more formal, but the philosophy is similar. 

Both cost-effectiveness analysis and cost-benefit analysis analysts to identify, measure, 
and compare all of the relevant costs and consequences of alternative ways of 
addressing a given problem. Costs are the monetary valuations of resource inputs 
required to produce a health outcome. Consequences are the monetary and non­
monetary results of applying a particular intervention. It is vital to recognise that socio­
economic evaluations are grounded in the clinical efficacy of the interventions, which 
they evaluate; the clinical effects of a medication must be clearly understood before the 
relevant socio-economic hypotheses can be generated. The objective of these 
evaluations is to stractare the information so that it is helpful to the decision- or policy­
maker. 

Through socio-economic evaluations, it is possible to make better-informed decisions 
regarding the use, distribution, and financing of health services and technologies. 
Although socio-economic evaluations are not a panacea for rising health costs, they 
provide information which health decision-makers can use to optimise their resource 
allocation decisions. 

An ideal socio-economic evaluation must deal with the clinical sitaation. The clinical 
intervention normally is intended to change the health statas of a patient, which is 
roughly analogous to the safety and efficacy or effectiveness, including quality of life 
impact of the technology. A change in health statas has an intrinsic value; that is, people 
are willing to pay, and do pay, for better health. However, the intervention can directiy 
change health services resource use, and also for instance labour force utilisation, 
without impacting health status. For instance, a new laser technique may permit 
outpatient instead of inpatient cataract surgery without affecting efficacy, or an oral 
formula of a medication may replace an intravenous formula of that same medication. 
That is, different sets of health care and other resources can create different sets of 
health effects. Chapter Six will discuss the importance of separating resources from 
effects in more detail. 
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5.3 A Brief Review of the Literature 

The volume of cost-benefit (CBA) and cost-effectiveness (CEA) stadies in the scientific 
literatare has been increasing at a rapid rate since the mid-1960s (Office of Technology 
Assessment, 1980) and the pace shows signs of picking up. Overall, there has been an 
historical trend toward more CEAs (Elixhauser, 1992). Whereas the majority of stadies 
from 1979 to 1990 were of U.S. origin (66 percent), that gap has been decreasing 
rapidly since 1986, probably mainly due to an increase in the volume of the European 
literatare. 

It has commonly been said that CBA/CEA stadies are primarily for administrative 
decision-making, such as decisions to regulate, cover (for insurance purposes), 
reimburse or set price and purchase. Also, it is common wisdom that physicians are not 
particularly interested in costs. Yet, most stadies are published in clinical journal rather 
than in the non-clinical health joumals. Why this publication pattern? Physicians are 
still critical to the acceptance of a technology. Perhaps the clinical literature may be 
considered to include more influential joumals. Finally, physicians themselves are often 
the authors or co-authors of CEA/CBA stadies. 

The literatare was also analysed by class of technology. Between 1979 and 1990, 20 
percent of the stadies concerned preventive interventions, 36 percent concemed 
diagnostic technologies, and 45 percent concemed medical or surgical procedures. 
Thus, it is clear from a gross look at the health literatare that there is a growing demand 
and interest in cost-benefit and cost-effectiveness stadies internationally. However, the 
overall volume and quality of this literatare is disappointing. For example, the US 
Prevention Task Force (1996) commented on the small number of stadies and their poor 
quality in the area of prevention. A report from the United Kingdom conceming 
interventions to reduce the burden of disease made a similar remark (NHS Centre, 
1995). A review of reports from the Intemational Network of Agencies for Health 
Technology Assessment (INAHTA) carried out by the author of this appendix found 
that direct analyses of cost-effectiveness were rare, presumably in part due to lack of 
good literatare, and tiiat comments on costs were generally rather superficial. 

5.4 Types of Socio-economic Evaluation 

There are a number of evaluations that can estimate the socio-economic effects of 
medical technologies. They are distinguished primarily by whether and how costs and 
consequences are measured. Three types of studies assess both the costs and 
consequences of medical interventions: cost-benefit, cost-effectiveness, and cost-utility 
analysis (Drammond et al, 1987). 

In cost-benefit analysis, the costs and the consequences of a technology are expressed in 
monetary terms. This often entails placing a dollar value on health outcomes. Because 
all consequences are valued in the same metric, cost-benefit analyses allow 
comparisons of disparate types of interventions with widely divergent outcomes. For 
example, it would be theoretically possible to compare the constraction of a hospital to 
the constraction of a dam. One drawback of CBA, however, is that not all consequences 
are easily estimated in monetary terms, and placing dollar values on human lives can be 
problematic. Furthermore, consequences that are not easily expressed in monetary terms 
may be ignored in a CBA, thus potentially mis-estimating the trae consequences of an 
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intervention. In addition, policy-makers and health professionals may find it distasteftil 
to explicitly place a monetary value on life and limb (Drammond et al, 1987). 

Cost-effectiveness analysis was developed to address this limitation of CBA, and it has 
been used extensively in medical care. In CEA, the value of all resources consumed are 
measured in monetary units, but health outcomes or consequences are measured in their 
nataral units, such as number of lives saved, years of life saved, cases diagnosed, or 
cases prevented. The stiength of CEA lies in the fact that no dollar value is placed on 
human life or health outcomes. Instead the value of the technology is compared to other 
technologies with the same kind of outcome and the cost per achieved outcome can be 
assessed. Although CEA allows researchers to examine the costs per unit of health 
outcomes, only interventions whose outcomes are measured in equivalent units can be 
directiy compared. For example, in a CEA, it is assumed that all years of life are 
equivalent: adding ten years to one person's life has the same value as adding one year 
of life for ten people. A year in the life of a debilitated cancer victim is considered the 
same as a year in the life of a patient witii simple high blood pressure. 

Cost-utility analysis (CUA) addresses this limitation of CEA by measuring the "utility" 
or value of years of life rather than just enumerating them. Outcomes are measured in 
terms of their quality or states of consumer preference. One drawback of this method is 
that the field of utility analysis is relatively young and the methodology is still 
developing. Unlike CEA, which can examine a number of intermediate health outcomes 
such as cases found or cases prevented, there is only one outcome measure in CUA: 
quality-adjusted life years (QALYs), healthy years equivalents (HYEs) - or a variant, 
disability-adjusted life years (DALYs). For the choice of what technology to apply this 
gives a simpler answer, but fails also to recognise possible multidimensional aspects of 
the technology. The uncritical use of QALYs has come under increasing criticism in 
recent years (Nord, 1999). Although increasingly used in HTA oriented and economic 
stadies, CUA has not found much application in policy decisions. 

Together with the three main techniques above another method termed cost-
minimisation analysis (CMA) concentrates solely on netting the direct health costs 
associated with interventions. This technique is generally useful only when efficacy is 
similar or identical for each of the interventions being compared, and that is in many 
cases difficult to show unless a proper CEA is done (Briggs and O'Brien 2000). 
However, this method is relatively simple and has been widely applied in HTA. 

Collectively, these types of socio-economic evaluations attempt to measure the social 
and economic effect of diseases and their treatments. They step beyond an assessment 
of the clinical efficacy of a treatment and attempt to understand the effects of treatments 
in a much broader sense. The specific formulation used in a stady depends on the 
problem to be analysed, the data that are available, and the valuation methods that will 
be used. One type of socio-economic evaluation is not inherentiy better or worse than 
another. However in any particular case, one method is likely to be more appropriate 
than another based on the types of questions asked and the types of data, which are 
available. 

Although there is no single "correct" method of carrying out a CEA, there seems to be 
an agreement on general principles (Office of Technology Assessment, 1980; 
Drammond, 1997; Warner and Luce, 1982). OTA (1980) has summarised the principles 
as follows: 
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1 Define the problem. The problem should be clearly and explicitiy defined and the 
relationship to health outcome or statas should be stated. 

2 State the objectives. The objectives of the technology being assessed should be 
explicitiy stated, and the analysis should address the degree to which the objective 
are (expected to be) met. 

3 Identify alternatives. Alternative means (technologies) to accomplish the objectives 
should be identified and subjected to analysis. When slightiy different outcomes are 
involved, the effect this difference will have on the analysis should be examined. 

4 Analyse the benefits/effects. All foreseeable benefits/effects (positive and negative 
outcomes) should be identified, and when possible, should be measured. Also, when 
possible, and if agreement can be reached, it may be helpful to value all benefits in 
common terms in order to make comparisons easier. 

5 Analyse costs. All expected costs should be identified, and when possible, should be 
measured and valued in currency units (dollars. Zlotys). 

6 Differentiate the perspective of the analysis. When private or program benefits and 
costs different from social benefits and costs (and if a private or program perspective 
is appropriate for the analysis), the differences should be identified. 

7 Perform discounting. All futare costs and benefits should be discounted to their 
present value. 

8 Analyse uncertainties. Sensitivity analysis should be conducted. Key variables 
should be analysed to determine the importance of their uncertainty to the results of 
the analysis. A range of possible values for each variable should be examined for 
effects on results. 

9 Address ethical issues. Ethical issues should be identified, discussed, and placed in 
appropriate perspective relative to the rest of the analysis and the objectives of the 
technology. 

lODiscuss the results. The results of tiie analysis should be discussed in terms of 
validity, sensitivity to changes in assumptions, and implications for policy or 
decision-making. 

This list should guide anyone carrying out an economic analysis. It is also a handy list 
to use in evaluating an economic analysis carried out by other investigators or HTA 
programs. 

As mentioned above, cost-effectiveness analysis can be carried out prospectively or 
retrospectively. Until the last decade or so, studies have been predominantiy 
retrospective, based on clinical data and estimates of economic effect. However, there is 
a strong trend toward carrying out such stadies prospectively, so that economic data is 
collected as part of a clinical trial, making direct calculation of cost-effectiveness 
possible. 
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5.5 The Research Question 

A socio-economic evaluation begins with a clinically-based hypothesis and a research 
question which states the objective of the study. The research question outiines the 
alternatives that will be examined, the perspective taken, and the pathway of clinical 
management that will be considered. 

To develop relevant sodo-economic hypotheses, one must first understand the clinical 
effects of the technology. For example, hypotheses that are designed to test the costs 
and consequences of a medication are derived from clinical information on the efficacy 
and safety of the drag. The clinical efficacy and safety profile is the basis for any socio­
economic advantages or disadvantage. A technology with socio-economic advantages, 
when applied appropriately, may lead to lower costs for outpatient care (fewer 
concomitant medications, fewer outpatient visits), lower inpatient costs (fewer 
hospitalisations, shorter lengths of stay), lower costs in the non-medical sector of the 
economy (fewer days absent from work, longer productive life), and greater quality of 
life (improved social and emotional fiinctioning, greater sense of well-being). 
Conversely, a poor safety profile can lower quality of life and increasing health 
utilisation. When applied appropriately, a technology can induct costs, lower quality of 
life due to side effects while producing few health and economic benefits. 

Most socio-economic evaluations compare one treatment alternative with another, 
even if the comparison is "no treatment." Ideally, socio-economic evaluations should 
examine those alternatives that are actaally available or that would be realistic options 
in the clinical setting. It is important that the choice of alternatives is not too narrow. 
For example, there may be a tendency to compare one drag against another drag when a 
feasible and possibly illustrative option is to compare a drag to a non-drag therapy such 
as surgery or behavioural/educational approaches. 

The choice of alternatives can introduce unacknowledged biases into the stady: the 
cost-effectiveness of a particular technology depends to a large extent on the alternative 
analysed. Thus, the analyst should justify why specific altematives were chosen and 
why others were not. 

Perspective refers to the viewpoint from which the stady is performed; in other words, 
whose interests are considered in the evaluation? Perspective largely defines the types 
of costs and consequences that will be assessed and is also a powerful determinant of 
the conclusions that will be drawn from the stady results. The most common 
perspectives are society, the third party payer (insurance companies or national sickness 
funds), and the health provider. Studies are rarely performed from the perspective of 
patients alone. Generally, the societal perspective is preferred because it considers the 
general social welfare rather than only the well-being of a specific player in the health 
arena. Because stadies conducted from the point of view of a specific player will tend to 
examine only those costs and consequences that are relevant to their budgets, the 
solutions from these narrower perspectives are almost always suboptimal and may lead 
to wastefiil decisions when examined in the context of the general social welfare. 

For example, a government agency in charge of decisions about reimbursement for a 
new imaging technology may wish to examine the impact of that device on its own 
health expenditares. Such a narrow analysis would ignore a vast array of costs and 
consequences that should be considered in making a judgement regarding the adoption 
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of imaging technologies. Such costs might include non-reimbursed costs home by the 
patient, the costs covered by other third party payers, and the costs absorbed by health 
providers. 

Inclusion of these costs and consequences provides a much richer base of information 
for decision-makers, allowing them to understand the varied effects of a technology, 
those costs that are often hidden, and those consequences which fall outside the limited 
scope of the agency's perspective. Ignoring these costs and consequences can result in 
decisions, which are not optimal for society in general. One agency's budget may 
benefit, but overall costs may increase. It is often erroneously assumed that the 
government's perspective is necessarily societal. Although in some instances this may 
be the case, when a specific component of the government is concerned with the impact 
of a new program or technology on its budget to the exclusion of all other budgets, a 
definite non-societal perspective has been taken. 

The research question also sets the parameters for the pathways of clinical 
management and epidemiology of disease that will be assessed in the evaluation. 
These pathways define the clinical stream and epidemiologic of events which form the 
basis for estimating the socio-economic stream. It is at this point that the potential areas 
of resource use are defined. The results of the stady can be altered considerably by the 
addition or deletion of a particular category of costs or consequences, for example, by 
including one pathway of clinical management, rather than another. Clinical knowledge 
is absolutely vital at this stage of describing the pathways of clinical management 
because without it important inputs and outcomes may be neglected. The same is trae of 
the epidemiology of chronic disease such as diabetes or osteoporosis. 

5.6 Fundamental Concepts of Economic Analysis 

Two fundamental concepts lie at the heart of all economic analyses: opportanity cost 
and marginal analysis. 

Opportunity Cost: The trae economic cost of an intervention is the value of the 
benefits that would be derived from using the resources required for that intervention in 
their next best use. This is termed the opportanity cost. The concept of opportanity cost 
is the basis of the valuation of medical resource use. 

In a traly competitive market, prices will equal economic or opportanity costs. The 
medical care market, however, is not a traly competitive one because of a number of 
influences such as lack of consumer sensitivity to prices (due to health insurance 
coverage) and providers' control of demand for services. As a result, the prices or 
charges affixed to goods and services do not generally reflect their trae economic value. 
In the case of resources in global budgeted systems such as those found in hospitals 
outside the United States, neither costs nor charges for resources are routinely 
encountered at aU. Because of the difficulty of estimating opportanity cost, many socio­
economic evaluations use prices, charges or per diem values as a proxy for costs. To the 
extent that the purpose of the analysis is to assist in making choices between 
altematives rather than to determine trae societal value these substitated values may be 
an acceptable proxy for costs. 

Mai^jinal Analysis: The second fundamental concept of economic analysis is marginal 
analysis, which is a consequence of the opportanity cost principle above. Generally, the 
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basic question assessed in socio-economic evaluations is not whether to employ a 
particular intervention, rather, it is when to employ it, how often, under what clinical 
conditions, and in what specific circumstances. Thus, the question is "what is the 
additional cost of producing one more unit of that good or service and how much 
additional benefit will be derived from that level of investment?" This question deals 
with the marginal or incremental costs of an intervention and the marginal benefits that 
are expected. 

Although socio-economic evaluations should ideally examine marginal costs and 
consequences, a major limitation faced by these stadies is that generally only data on 
average costs and consequences are available. By using average rather than marginal 
costs and consequences, it is much more difficult to determine the optimal use of a 
technology. 

5.7 Measuring Costs and Consequences 

Ideally, socio-economic evaluations should include all potentially relevant costs and 
consequences over all time. However, practical compromises must inevitably be made. 
Because of limitations in money, time, and data availability, many stadies examine only 
those particular costs and consequences that are expected to be most salient. 
Researchers must use judgement in simplifying a broadly stated research question into a 
workable stady plan. Treatment costs include the value of actaal changes in resource 
use that are attributable to the technology and also the patients own costs for 
participating in the tteatment. It is important to examine not only those direct medical 
costs that are associated with tiie technology, but to look beyond technical-related costs 
to other sectors of the health market. Other nonmedical costs include resource 
expenditares outside the medical care market, such as costs borne by patients in getting 
health related information and seeking care. 

Costs are often subdivided into fixed and variable costs. Variable costs vary with the 
volume of services rendered while fixed costs remain constant across the entire range of 
service volumes. By definition, variable costs such as medical supplies or medications 
are gained or lost depending on whether they are used and in what volumes. On the 
other hand, fixed costs are "fixed," that is, they cannot be "saved," at least not in the 
short ran, regardless of whether or not they are used. From a policy- or decision-maker's 
standpoint, it is critical that costs be examined carefuUy to estimate, which are traly 
variable to the program that is affected by the medical technology under stady. 

The consequences of medical interventions are the clinical, psychosocial, and economic 
outcomes of employing that intervention. Clinical consequences include measures of 
death, disability, and illness. Psychosocial consequences include personal outcomes 
such as pain and anxiety, and social effects such as work days lost and job changes 
resulting from illness. Many of these outcomes were considered intangible until 
methodological advancements such as utility analysis and quality of life assessment 
were made. Of course, very important economic consequences of a medical intervention 
are the changes in health costs themselves: savings or additional expenditares that result 
from the use of particular interventions in different points in time. But these 
consequences should be regarded as different ways of using the health care and other 
resources in order to achieve the health effects. Although the goal of socio-economic 
evaluation is to assess the full range of consequences that result fixim the use of a 
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technology, such a broad approach is often not feasible, practical or sometimes even 
necessary. 

Measuring consequences is a challenging issue. Many important outcomes are not 
quantifiable in monetary terms, and thus cost-benefit analysis is not always possible. 
Clinical consequences such as morbidity and mortality may be appropriate for a given 
research question. However, these measures often do not captare the full range of 
outcomes that result from treatment. 

Quality of life assessment and utility analysis are means of measuring those effects that 
have previously been considered intangible. In quality of life stadies, patients are asked 
to respond to a series of questions about their social, psychological, physical, and 
intellectaal well-being in order to identify precisely what aspects of a patient's life are 
affected by a disease or intervention. Such stadies can result in detailed accounts of the 
impact of interventions and can provide the basis for choosing among interventions 
which have very similar costs but which can have different effects on patients' personal 
well-being. These consequences of therapy are not assessed using typical clinical 
measures. Some of the quality of life assessment issues will be discussed in detail in 
Chapter Six. 

Utility analysis seeks to compress these psychological effects into one summary 
measure in order to compare vastiy divergent outcomes in terms of a common metric, 
usually expressed on a scale that ranges from 1 (perfect health) to 0 (a sitaation equal to 
death). Life-years weighted by utility values form the denominator of a cost-utility 
ratio, a measure that is easily grasped and which effectively summarises health effects 
information. As already mentioned, this method is widely used in literature but has 
rarely been used in decision-making and is frequently criticised. 

In general, researchers should begin a study by enumerating the full range of 
consequences that are based on the clinical evidence that is available. They should 
evaluate which consequences are most relevant and which are most likely to differ 
between the altematives compared. They should examine these consequences to 
appraise which are measurable in monetary terms, which are measurable in nataral units 
and which can be valued using quality of life or utility measures. Finally, in reporting 
results, researchers should make explicit which potentially important outcomes are not 
included in the final results and what the impact of these omissions might be on the 
interpretation of results. A qualitative description of the consequences that have been 
excluded from the analysis is often helpful. 

5.8 Sensitivity Analysis 

Researchers face significant challenges in accurately estimating the itr^act of 
interventions on costs and on patients' well-being. These challenges often mean that 
relatively gross estimates must be made and that these estimates are subject to 
considerable uncertainty. Assumptions must often be made regarding resource use, the 
costs of resources, or the health effects of an intervention. When such assumptions are 
made, researchers cannot be certain that their conclusions are tenable, that is, whether 
the conclusions are "sensitive" to changes in these assumptions. Sensitivity analysis is 
an important analytical tool, which can be used to test whether the conclusions of a 
stady change as assumptions are altered. It should always be performed whenever there 
is uncertainty about key variables. 
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When faced with uncertainty about the trae value for some costs or consequences, 
researchers will generally begin by choosing a value that is a "best estimate." They will 
then vary that estimate, usually suggesting a high value and a low value and then repeat 
the calculations to see whether their results change under the high and low assumptions. 
If the conclusions drawn from the study do not change as these values are altered, the 
results of the analysis are "insensitive" to changes in tiiis variable and one can be 
comfortable with the conclusions. However, if the conclusions change with the 
sensitivity analysis, tiien one's faitii in the analysis is less certain. 

5.9 Discounting 

When costs or consequences do not occur within a relatively short time frame, or when 
costs and consequences do not occur at the same time, the results of the socio-economic 
evaluation should be adjusted to reflect the positive value of time preference. This 
means that costs and consequences incurred in the present have greater importance than 
those that occur in the future, even if inflation and bank interest would not exist. 
Basically, discounting reduces futare costs and consequences to their present value by a 
discount rate, commonly between three to five percent annually. 

5.10 Other Study Design Issues 

As mentioned above, socio-economic evaluations can be conducted by using 
prospective or, more commonly, retrospective data. Prospective data might be collected 
in conjunction with a randomised controlled tiial (RCT) of a medication whereas a 
retrospective study uses data from existing sources, such as the clinical and economic 
literatare or a claims data base fiY>m a third party payer (Drammond and Stoddart, 
1984). 

Inclusion of economic measures and quality of life surveys within a clinical trial is a 
relatively recent phenomenon, but this practice can be expected to increase in the futare. 
Such prospective studies can supply highly valid information because of the strength of 
the RCT design. However, there may be problems in generalising the results to otiier 
patient groups. Because RCTs are expensive, they are often performed on relatively 
small and specialised groups of patients, therefore it is not clear tiiat tiie results can be 
generalised to otiier populations (Coyle et al 1998). 

On the other hand, retrospective stadies often make use of large population-based data 
sets, or they use "best estimate" values in conjunction with analytic modelling 
techniques to simulate general population values. These stadies suffer from a different 
kind of uncertainty. Because the data are seldom derived from well-controlled stadies, 
the precision of values may suffer. Sensitivity analysis as discussed above, is 
particularly helpful in analysing the results and improving the "believability" of 
retrospective stadies. 

5.11 Conclusion 

One of the principal reasons tiiat health technology assessment is an issue today is due 
to its impact on the cost of medical care. Health technologies tend not only to be 
expensive tiiemselves, especially new technologies, but their use is apt to have 
significant economic and health consequences. 
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Socioeconomic evaluations can be important tools for decision-makers in the health 
field. Health decision-makers face increasingly difficult choices between competing 
altematives, such as choices between imaging modality or medications with apparentiy 
equivalent efficacy. If these choices are based simply on a comparison of the monetary 
costs per scan or dose of the drags, other iiapomat costs and consequences may be 
disregarded: these include costs such as those associated with the utilisation of medical 
resources to treat significant adverse reactions, or consequences such as differences in 
quality of life. 

Socioeconomic evaluations can provide balanced and impartial appraisals of the relative 
costs and efficacy of interventions and are increasingly essential tools for decision­
making. 

However, health economic evaluation is still developing. In the last 10 years, analyses 
of costs and cost-effectiveness have been increasingly used as an aid to public policy 
making. This trend is probably due to the increasingly severe budget constraints and 
high costs of care in all countries. The analyst has a heavy responsibility to present all 
relevant information conceming the economic consequences. Policy-makers often seek 
the easy decision. They have more interest in the "bottom-line" than in the actaal 
framework of the analysis and in simple cases that might be enough. But the methods 
described in this chapter are crade, and to base decisions on them without the input of 
human judgement would not be wise. 

Although socio-economic evaluations attempt to measure and evaluate the costs and 
consequences of a medical treatment as accurately as possible, they face restrictions of 
having to gather data in the real world and having to draw conclusions on the basis of 
incomplete information. As a result, the costs measured in economic analyses are 
sometimes not trae opportanity costs. They represent either an imperfect price set in a 
non-competitive marketplace or an arbitrary price set by a government commission or 
other proxy. If this imperfect price deviates markedly ftt)m the trae price is in some 
cases not known. And even though marginal analysis is a critical goal of an economic 
evaluation for optimal decision-making, average costs and consequences are usually the 
only costs available. The same lack of knowledge prevails: are there a large difference 
between the marginal and the average prices? In many cases maybe not, in other -
possibly. The important thing is if it would make a difference for the decision to be 
taken. 

Furthermore, socio-economic evaluations generally collect data on only the most salient 
costs and consequences on a few altematives, and do so over a relatively restricted time 
frame. As a result, some important costs and consequences may be neglected and some 
important altematives ignored if not the analyst can correctiy identify and discriminate 
between economic essentials and non-essentials. Once again a great responsibility lies 
on the analyst to do a professional job. 
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An Expert Presentation of Concepts and Methods of 
Economic Appraisal 

The previous chapter has attempted to provide a basic introduction to financial costs 
and economic analysis. In this chapter, many of the same concepts are discussed, but in 
more depth and with examples. Those curious to know more about economic appraisal 
are encouraged to read this chapter. 

The methods and techniques of economic appraisal are comparably well standardised, 
as mentioned in the previous chapter. Efforts are made all over the world to agree on 
how to do these evaluations in a manner that make the results comparable. This chapter 
will review some of the most important concepts and definitions and will also give an 
indication of the underlying rationale. It will concentrate on the social parts of HTA, 
and how to balance the health effects to the use of resources. 

6.1 Costs Versus Resources 

One of the most important concepts of HTA stadies and the central concept in all 
economic stadies is the cost: the value of the amount of one kind of resource used to 
produce a health result or effect. 

A resource is an asset that can be used as an input to produce a result. That means that 
not only money is a resource. Staff, equipment, energy, food, diagnostic tests, assistive 
devices and many other things and services are resources. Also time and simple human 
efforts are resources, sometimes not exchangeable to money. "I would like to go to the 
doctor. It doesn't matter what it costs but I don't have the time." 

The price is the cost for one unit of the resource. That means that the price is dependent 
on how the amount is measured (i.e. in this case price per mg, ml or DDD). Example: If 
140 mg of a certain chemotherapeutic is used to treat cancer in the induction phase, and 
the price of the drag is 5.10 PLN per mg, the cost of this treatment resource will be 714 
PLN. 

Very often costs are not what they seem to be. In many countries health insurance 
makes immediate healtii care cost less, or even disappearing to the patient. It is often 
not recognised that the patient on average already has paid for the care by his insurance 
premiums. Thus, the financial cost to the patient of a doctor's visit is lower than the 
actaal resource cost of the doctor to the hospital. Also, if the government subsidizes 
certain activities, like highly qualified procedures, the cost to the hospital will be lower 
than the actaal resource cost. 

Furthermore, if the tax system uses income taxes and/or pension schemes there is a 
difference also between the hospital resource cost and the salary to the doctor. In this 
case the financial cost is higher than the resource cost. That is also the case for cost 
where VAT taxes are laid upon the selling price. If a hospital purchase a set of patient 
beds, the cost for the hospital is greater than the benefit to the bed producer, because the 
government will have a certain fraction of the price per bed as a tax. Often the evaluator 
will need to consider if tax or subsidy issues play a significant role or if they can be 
neglected. If taxes or subsidies shall be included or not in the evaluation is a matter for 
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experienced evaluators. Some guidance can also be found in for instance Sugden and 
Williams (1978). 

To sum up: charges are not costl 

In the following discussion, the difference between the two perspectives will be called 
the resource perspective and the financial perspective respectively. This has 
consequences for the correct assessment of costs, and it also leads to two consecutive 
kinds of decision-making. The first one (resource cost) answers the question "What 
treatment is the best choice, considering benefits and resource use?" The second one 
(financial cost) is conditional on the first and answers to tiie question "How can this 
chosen treatment be financed?" If the second question can not be answered, for instance 
because there is no budget available, the decision has to go back to the first question 
and find a second-best choice. 

The primary goal for the economic analysis is to be helpful to the decision-maker. It is 
there obviously important, both from the efficacy point of view, but also from the 
resource point of view. Cost data are mainly available in accounts and are collected 
from an accountancy perspective. It follows from above that economic stadies can only 
use such data after careful scratiny and often cost data has to be adapted and 
supplemented with data especially collected for the purpose of tiie economic stady. This 
should be done under supervision from a professional with economic expertise. 

6.1.1 The Opportunity Cost Principle 
One of the most important issues in HTA is the concept of opportanity cost The 
opportunity cost principle answers the question conceming the alternative use of 
resources. If a new and costly treatment method is used for a certain diagnosis the 
opportanity cost measures the resource use in the perspective of how much should have 
been used in the best altemative case (the control group), most probably the existing 
general accepted routine treatment method. In the case of a new treatment for a 
previously non-treated diagnosis only, the altemative of a placebo treatment could be 
considered. Should there be treatments of another kinds, for instance a new primary 
care drag treatment aims to replace an old hospital based expensive machinery 
treatment, the latter is the proper comparison. 

The opportunity cost principle can also be applied to other altematives than variations 
in treatment. Consider a program for screening of children for having celiac disease 
(gluten intolerance). The illness can be silent for years but still lead to serious secondary 
problems like infertility, osteoporosis and some forms of cancer. By finding silent cases 
early, recommending strict non-gluten diet, the secondary consequences may be 
reduced. The two altematives are consequentiy on the one hand the screening cost plus 
the cost of the diet, and on the other hand the cost of treating secondary consequences 
later in life. 

6.1.2 Cost Checklist 
Many HTA analysts have problems of identifying resources involved in a health care 
process. The resource concept itself is confiising, the relation to altemative actions and 
the distinction between the financial and the resource perspective does not make 
identification easier. 
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Example: 
Costs and health effects of relatives and friends are frequently neglected as a resource 
use of "informal care" resources. The reason is that such services are seldom paid, they 
do not appear in any registers, and the opportunity cost, that is what these informal 
caregivers should have done otherwise, is not very clear even to themselves. Besides, 
time is in many cases not seen as a resource. As a consequence such resources are 
undervalued, for instance in home care programs. 

A checklist of different kinds of resources may be of some help. The different 
altematives may be mapped in an economic matrix. Here are two different interventions 
listed, half and full dose of a new pharmaceutical, and one control, the current routine 
treatment. Also, the health effects in terms of function, length of life and quality of life 
has been listed in a similar manner. The HTA researcher is supposed to fill three copies 
(a, b, and c) of this matrix with a) the identification of what resources and effects are 
affected or changed by the program, for instance by just assigning tick marks in the 
appropriate cells, and b) assigning quantities (days, amounts, doses, numbers) to the 
ticked cells and then c) by multiplying the price to the quantities getting the cost for 
each cell. Then the matrix or matrices can be summarised and aggregated to the 
necessary level (patient group, hospital, geographical region, etc.) 
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6.1.3 Marginal cost 
One of the consequences of the opportanity cost principle is the focus on marginal 
costs. The marginal cost is the cost it takes to irwrease the treatment with one extra 
patient (or one day, hour or minute for one patient). It can be proven that in an ideal 
situation the short-term marginal cost is the minimum amount of resources required to 
achieve a certain result. That means that if we attempt to estimate the differential 
marginal cost for the intervention and the control we would also know the minimum 
cost for achieving a change in the treatment results. 

Figure 2. Fixed cost, variable cost, average cost and marginal cost. 

Cost 

N u m b ^ of 
treated patients 

In most cases the total cost looks like the curved line in the figure. Before any patients 
can be treated the capacity has to be built: buildings, administration, "hotel services", 
supporting laboratories etc. Those are the fixed costs. Often they are referred to as 
"overheads". This investment period is followed by a "breaking in" period when 
systems are tested, equipment calibrated etc. with a small number of patients. Every 
patient cost extra resources to treat and the sum of these treatment costs is the variable 
cost. The cost curve makes its way to the right in the figure, increasing the number of 
treated patients but also to an increasing variable cost. The total cost is the sum of the 
fixed cost arui the variable cost. At normal throughput the cost is rather low per patient, 
but then, close to the capacity limits, cost will increase again due to congestion 
problems. Finally, when costs are ranning high (far to the right in the figure), a 
rebuilding has to take place and the cost curve starts from another beginning. 

The slope of the cost curve is called the marginal cost. It is the extra cost it takes to 
treat an extra patient. The average cost is the total cost divided by the number of 
treated patients. In the figure both marginal and average costs are shown as angles to 
the curve and the origo respectively. Clearly the variable cost is larger than the marginal 
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cost all along the curve except for the point where they coincide, before the capacity 
limits. 

This shows an important fact: 

In some cases the desired marginal cost may be hard to assess or even define. If the 
average cost is used instead of the margiruil cost it implies an overestimate of the true 
cost. It can not be an underestimate. 

Finally, the time perspective plays a role for the marginal cost. In a short term 
perspective (days) only the time use of staff, certain materials and e.g. hospital bed use 
is variable (and then have an opportunity cost) and thus can be included in the marginal 
cost. In a longer-term perspective (years) almost all facilities are variable. Even 
buildings can be demolished or rebuilt, and the marginal cost will be larger since the 
variable cost will be a larger part of the total cost. 

6.1.4 Economic effects 
One of the most widespread misunderstandings of economic appraisal, and also an 
important cause to erroneous policy decisions is the perspective that economic 
evaluations are limited to the financial costs and effects, how to use health care money, 
and also only recognising effects that can show up in a budget. 

This is not correct. Economics recognises economic consequences (in contrast to 
financial consequences), that is the usefiilness of the resources for health care, and it 
aims at measuring our summarised satisfaction of the results in relation to these 
resources. There is a whole spectram of consequences, which have different contents, 
from extreme financial to extteme economic perspectives. Consider the following. 

Figure 3. Narrow and wide economic perspectives. 
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Cost offset: This is a perspective where the effects of the health care are not explicitiy 
recognised. The only thing, which is explicitiy at stake, is the short-term costs, how to 
economise and how to keep the budget. If the quality of care is affected no explicit 
measures are taken to control this quality. 
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Example 1: A new treatment is proposed for certain rheumatoid arthritis. The new drug 
is by far more expensive than the current treatment, but the results are also 
dramatically improved in terms of suppressed inflammation. However, the hospital 
management decides that the treatment is too expensive and should not be used The 
improved treatment results are not discussed 

Even with possibilities to transfer costs over years, long term costs, the effects of the 
care are not in focus. The only concern is if investment can lead to lower futare 
treatment costs. 

Example 2: A national screening program for early detection of coeliac disease has 
been discussed. The cost of the screening program, for all children at the age of two, 
will be expensive, but a long-term reduction of secondary consequences, such as 
infenility, cancer and osteoporosis, can be expected. However, the program can not 
pay for itself even in the long run and is turned down by the government, in spite of the 
increased quality of life of the patients. 

Social costs: The introduction of socio-economic evaluations and especially cost-
benefit analysis came as a response to the need of prognoses of what was likely to 
happen when a large social project started, like a water irrigation project, underground 
railway, vaccination programs, etc. At the time the motivation was that many social 
projects had different costs and effects for different stakeholders in the project, but that 
the decision about how to perform the project should be made from its total merits, for 
the society in general. 

Example: A new methodology is proposed at a neonatal intensive care unit. The costs 
per day for the new technique is marginally greater than the current technique, but the 
discharge can be done earlier. The hospital accepts the new technique. Unfortwiately 
the new method leads to a slightly higher number of handicap. The cost for these 
handicap (special education, training and assistance) falls to a large extent on the local 
authority and rwt in the hospital budget. Socially the cost is greater with the new 
method compared to the current. 

Welfarist perspective: Here is a clear dividing line. The earlier views only took into 
account how costs are distributed between individuals and over time. The welfarist 
perspective, however, recognise the health effects, as the goal of the health care, and 
the costs, i.e. the resources, as the means to reach this goal. Now, at first, it is 
meaningfiil to talk about a formal HTA stady where costs are related to effects, the goal 
fijlfilment of the treatment. Also, a cost-effectiveness analysis (CEA) or a cost-utility 
analysis (CUA) cannot be done in the previous settings. The health effects, in terms of 
physical or mental function, are compared to the resource use in a ratio measure as in 
CEA and CUA. 

Extra-welfarist perspective: If the goal of the health care can be defined also to care 
not only for your own health but also for others, which is the case in a tax based system 
or in a health insurance system with equal premiums, the health care follows the extra-
welfare perspective. This has not a very different perspective from the welfarist view 
but there are some differences in the way quality-of-life issues are measured. Some 
researchers claim that the widespread QALY measiu-e does not measure trae 
preferences and therefore cannot be used in extra-welfare decisions. 
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For daily purposes and uncomplicated HTA stadies it has littie importance, but in cases 
where ethical issues are important it might be necessary to explicitiy make a choice 
what scientific perspective to take. It will also have some infiuence on the choice of 
HTA technique, since those are not ethically neutral. See section 6.3.4 on evaluation 
techniques for comments on this issue. 

6.1.5 Discounting 
Costs and effects of health technology fi:equently do not appear at the same point in 
time. Typically the costs are in the beginning and the effects come many years later. 

Example: Consider again the previously mentioned screening program for early 
detection of coeliac disease, thereby avoiding secondary consequerwes of undiagnosed 
and untreated gluten intolerance. The screening, all children at two years of age, is 
rather expensive, about 14 million PU^. The main benefits are less frequent cases of 
infertility, lymphomas, osteoporosis etc. These effects will appear 30 or more years 
ahead, causing intensive treatment of 29 million PLN not counting the loss of lives. It 
thus seems cost-effective to introduce the screening program. However, costs arui 
effects need to be discounted to present value. This will reduce the value of the future 
positive effects considerably, to just over 2 million PLN. The screening turns out not to 
be possible to pay for itself. 

The reason why costs and effects have to be valued differentiy, depending on the time 
they appear is that all individuals are more or less impatient. In economic terminology it 
has been described as if we all have an intiinsic "impatience rate". People would like to 
receive a benefit, money or otherwise, earlier than later, given a choice. People would 
also like to postpone sacrifices/costs if possible, also in a hypothetical world with ru> 
inflation arui no bank interests. It is perceived as better to save a life today than to save 
one tomorrow in health care (also not the same life). This impatience, the individual 
time preference, seems to be different among people. Some people are very patient, 
they have a low time preference - some people are very impatient, they have a high time 
preference rate. 

In the economising of taxpayers' or policyholders' money and other resources, as well as 
the legitimate claim of a speedy health care without unnecessary waiting lists this fact is 
recognised in economic appraisal by using a social discount rate. This simulates the 
effects of patient waiting times on costs and health effects. 

The method of aggregation of individual discount rates to a social average has been 
discussed over time. There has been a certain agreement that the discount rate should be 
somewhere around five percent. Later some countries have made a poucy statement that 
it should follow the long-term national bank interest (which can be interpreted as an 
extta-welfarist perspective). This idea, changing priorities of the health care according 
to the change in the national bank interest can be discussed, with the argument against 
that people have a long-term interest in an efficient health care system and to a great 
extent independent of current economic political fiuctaations. 

The discount rate is used as follows: 

(I + r)' 
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where P is the present value, Â  is the nominal value of the cost or effect, r is the 
discount rate and t is the number of years until the cost/effect appears. For costs/effects 
appearing over a number of years each year should be valued separately. 

In the infancy of economic appraisal, debate about discounting of effects took place. 
Some readers claimed that there was no need for discounting health effects, mainly 
because they could not be sold or bought. Others maintained that the marketing of 
health effects was not the issue, but the representation of the intrinsic inconvenience to 
postpone effects was. It seems like there is now a common agreement that both costs 
and health effects should be discounted with the same rate. For economic stadies the 
choice should therefore follow national guidelines if any, or intemational 
recommendations. If any deviations from such standards are made, they should be 
clearly stated, and in any case be supplied with a sensitivity analysis of the stady results 
variation as a consequence of changes in the discount rate. 

6.1.6 Efficacy, Effectiveness, Cost-Effectiveness and Efficiency 
Efficacy has been discussed in Chapter Four. Companies applying to register 
pharmaceuticals in a country (or in the EU) are obliged to supply efficacy information. 
Most meta-analyses would supply compilations of efficacy information. 

Long-term adverse reactions do generally not show up in efficacy stadies since data 
gathering required to determine these would be too expensive. Therefore, special 
effectiveness stadies need to be done to catch effects in routine use. 

The altemative in an efficacy study may often be a placebo. In an effectiveness stady 
there should be a relevant altemative, answering the question how much the effects are 
changing compared to the routine first treatment choice. Cost-effectiveness is then the 
routine effectiveness related to the cost difference of the altematives. 

What about the concept of ejficiencyl It is often used in contrast to the concept of 
productivity. The latter answers to the question if something can be done faster than 
before or with fewer people, which, in other words, is cost containment. But the concept 
of productivity does not say anything about the desirability of tiie treatment effects. For 
that the concept of efficiency has to be introduced. Efficiency deals with the question if 
resources are used for the right purpose. This is known as goal fulfilment. 

Thus, productivity is a prerequisite for efficiency but not the other way around. Low 
productivity can never lead to good efficiency. Good efficiency always means good 
productivity. 

6.1.7 Need 
It is sometimes said that tiie health care resources should go to the people with the 
greatest need. This sounds like an agreeable position. However, this statement has to be 
qualified if it is not to be misunderstood. 

The philosophical base for HTA and economic appraisal is utilitarianism. That means 
that economic appraisals give recommendations about how to put resources to the best 
use. "The best use" means in this case to give treatment to the patients that can utilise 
the treatment, but also not to give treatment to those who can not utilise it, because that 
would mean that some resources would be used without giving any or low effect. 
Consequentiy someone else could use them better. 
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This perspective is sometimes contrary to medical ethics, which states the need of the 
patient as the basic rale. The need is independent from the utility of the treatment. You 
can have a great medical need even if no treatment exists. Therefore, if the concept of 
need is used in economic stadies, a statement should be added (ü)out needs possible to 
address. But the basic principle is still that the resources should go to those who could 
benefit the most, and not only to those who may benefit. 

6.2 Effects of health care 

As was stressed above, health economics stipulates that the costs for some health care 
activity or program should be related to the effects of this treatment and then compared 
to a realistic altemative. This is no different from other socio-economic evaluations like 
stadying water irrigation or traffic safety. The need for this type of calculus emerged 
from the fact that there would not be a socially acceptable solution if all people acted in 
their own self-interest in such large-scale activities. Early cost-benefit analyses 
concentrated therefore on the economic aspects like difference between public and 
private values, pollution problems etc. There was littie interest in the more subtie 
aspects like quality of life or utilities of broader values like a person's possibilities to 
participate in society or to execute his political rights. However, such broad effects are 
important in health care activities and there has been a continuous discussion how to 
handle them and to make tiiem explicit for instance when handicap or rehabilitation 
activities are assessed. 

Several early analysts had the opinion that CBA did not reflect the real valuations of 
health care programs if the utilities could not be given an even broader definition. The 
concept extra-welfarism came up in contrast to the common welfarist perspective, 
which started the socio-economic movement (Culyer, 1989). The key difference 
between the two perspectives came from the way the utility fiinction was defined. In the 
welfarist perspective utility was defined in the traditional way. It was defined only by 
goods or services consumed. A massive criticism of this "consumerist" approach was 
raised in the public debate and in the late 1930s Bergson (1938) recognised also other 
extra-welfarist aspects, which also may be important to a person's utility, for instance 
being painless, free to choose, physically mobile etc. It might even contain aspects of 
relationships between individuals. 

Later the extta-welfarist so-called "decision-maker" approach was taken (Sugden and 
Williams, 1978), which lies upon the HTA analyst to do the stadies using the decision­
maker's perspective. In this approach such immaterial values could be included under 
the plea that in a democratic society the decision-maker (e.g., the Minister of Health) is 
selected to make such non-consumerist choices and to make them deliberately. 

Maybe the final outcome of health care is too subtie for the human mind to grasp but 
unfortanately decisions still have to made about how to use resources in health care to 
achieve as much health effects as possible. A number of different proxy or intermediate 
measures have been used. 

• More care activities (e.g. operations) per year are a measure of higher productivity 
if the cost does not increase at the same percentage. Productivity does not necessarily 
imply increased cost-effectiveness because that requires also that the quality of care 
not be jeopardised. 
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• Increased number of treated patients is of the same kind as above. 

• Decreased number of treated patients could be a measure if the tteatment or 
program leads to fewer patients (example: preventive screening). 

• Lower treatment costs per patient is less use of resources and not a health care 
effect. 

• Lower future treatment cost is still less use of resources but in a longer time 
perspective. 

• Increased income of the government as a consequence of paid taxes (from income 
and value added tax) because the patient can work more than before. 

• Increased income of the patient because the patient can work more than before. 

• Increased productive ability at work leads to better income. 

• Increased productive ability at home does not discriminate those who prefer to 
work outside the labour market. 

• Increased leisure ability includes also the time gains in normal activities for retired 
and other unemployed. 

• Successfully treated patients according to established clinical standards. 

• Satisfied minister of health who decides over investments in health care. 

• Satisfied patients who are the main target group. 

• Increased patient length of life values important lifesaving activities. 

• Increased patient quality of life values patients' informed satisfaction. 

• Informed willingness to pay for the treatment values what the patients actaally 
think the care was worth. 

• Patient utility measures the total value of the treatment in a full context of the 
patient's life sitaation but does not express the value in money terms. 

In this list, there is a stractare from the low validity measures in the top of the list to 
high in the low part. The scientific and financial possibility to find quantitative data to 
stady the HTA problem will decide how far down the list is possible to go. 

6.2.1 Health effects 
As a community, we pay money and other resources to the health care and we require 
that the health care system use these resources to 1) prolong the length of life and 2) 
improve the quality of life - compared to a sitaation without the health care. 
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What is the value of life? The question is tteacherous and misleading. In one 
perspective it speaks to the overall question of human values, purpose of life and human 
dignity. That is not what is asked for in economic appraisal. Instead, it is a question 
about how one can compare tteatments where, in the one case for instance 100 people 
die per year and in the other 110. In some way or another the society has to value saving 
lives. If not, saving of lives will not be an issue in the decisions conceming how to use 
health care resources. 

What is the value of prolonging life? Some attempts have been done to answer the 
question. In an English stady (Jones-Lee et al., 1985) a number of people were asked to 
state how much money they were willing to offer to reduce the risk of being killed in 
traffic. The answers could be used to estimate the total social value of saving one 
statistical life, which was about £lm. In 2001 values it would be about 7.5m PLN. 

The issue about the value of someone else's life is more difficult and also cultarally 
dependent as of the value of healthy children, avoiding miscarriage, etc. This issue will 
not be discussed here. It is sufficient to recognise that the area (contingent valuation 
stadies) is under development. 

Consequentiy, if a society needs to assess health care or technologies in health care, it is 
necessary to stady how many resources are at stake in a community, and what total 
effects in terms of length of life and quality of life is obtained from the use of these 
resources. 

So far nothing is said about the desirability of a specific distribution of health effects 
among the population. For instance, is it more important to see to the health of children 
tiian to that of the elderly, or vice versa? Neither is tiiere a notion of some public good 
other tiian individual health effects to be pursued. Should the gross national product 
increase as a result of health care? In that case, resources should be allocated to specific 
programs for the working population and care of tiie elderly reduced. If it is considered 
that care should be based on "merit", such "merit wants" have to be specified in separate 
evaluation procedures. 

Two measures of a combination of length of life and quality of life have been proposed: 
tiie QALY and tiie HYE. QALY (Quality Adjusted life Year) measures tiie lengtii of 
life, but reduced according to the healtii related quality of that life. One year of full 
health is one QALY. One year with half healtii (however measured), or one half year 
witii full healtii is 0.5 QALYs. 

The HYE (Healthy Years Equivalent) measures the number of years of perfect health a 
person would find comparable to the probability of a certain illness for a specific time 
span. 

For practical purposes there is not a great difference between the two measures. They 
will give roughly the same result. The HYE is theoretically more motivated than that of 
QALY but the QALY measure seems to be somewhat easier to use. In most cases the 
QALY or HYE has to be retrieved from questionnaires or interviews. Only occasionally 
such data is collected routinely in general registers. In this appendix we concentrate on 
the most common, the QALY. 
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In many cases it is impossible to use tiie QALY or HYE type measure to reflect the 
primary health effect. One example is rettospective studies. The analysis in many case 
has great problems getting reliable answers when people are asked about health 
backward in time. Another case is when intermediate, clinical data is collected instead 
of collecting long-term health effects. For example, in inttoducing a new hypertension 
pharmaceutical, the effect in terms of mmHg reduction is measured instead of the long-
term reduction in futare cardiovascular disease. The evaluation then has to take a more 
limited CEA perspective instead of the CUA perspective, and the conclusions of the 
stady will also be different and more limited. 

6.2.2 QALYs and TTO 
In the Time-Trade-Off (TTO) technique, QALYs are made operational. It can also be 
used in other frameworks but its application to QALYs is one of the most common. The 
idea of the QALY is simple and intuitive, though hypothetical. A person is asked to 
think about the following scenario: Consider one year of full health. It is reasonable to 
assume that if you were ill, one year of illness would be less valued then one year of full 
health. Thus if you hypothetically could choose, you would probably choose the full 
health year before the reduced health year. However, the question is not as simple when 
one fiiU health year would be compared to two years of illness. The question then is: "Is 
it better to live two years with an illness X and then die, than one year of ̂ / / health and 
then die?" 

There are two dimensions, time and levels of health. Both are positive to the patient. 
But can an increased lengtii of life compensate a reduced level of health? Maybe. In that 
case - the choice of a) the fiill health case or b) the increased time case depends on the 
perceived level of health (often compared to health related quality of life). For a very 
severe illness a length of one extta year would not suffice. For some minor health 
problem an extra year would make a large difference. In the figure two hypothetical 
perspectives are considered. A, which is full health for two years followed by instant 
death, and B, which is a reduced health valued to 50 % but five years length of life. To 
measure the QALYs the two dimensions are multiplied. 

Figure 4. The QALY concept. 
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The total healtii content will be for A: 1.0 X 2 =2 QALYs, and for B: 0.5X5 =2.5 
QALYs. 

The difference between health and health related quality of life is somewhat blurred. 
There is an obvious difference between the two concepts. 

Health is measured between a state of no value = 0, compared to being dead, and a ftill 
health value, which is valued 1 (100%). The quality-of-life scale has the same 0 value 
but basically no intrinsic upper limit. It thus has to be assumed that fiill health also leads 
to fiill health-related quality of life, an assumption that may be too presumptaous. On 
the other hand, tiie designer team of the TTO technique state that health states are 
conceivable being "worse than death ... and indeed states better than perfect health, if 
tiiey exist" (Drammond, O'Brien et al., 1997, p. 171). 

But there is also an ongoing discussion about the difference between quality of life 
values, utilities and preferences. This issue cannot be discussed here, but the interested 
reader can consult Drammond, O'Brien et al. (1997), page 146, for an inttoduction. It 
may be sufficient to know that the term utility should be reserved for states that 
incorporate uncertainty about the futare. 

6.3 Evaluation Techniques 

This section will review the current assessment practice in the economic appraisal. It 
will concenttate on the dominant three techniques used in such appraisal and leave out 
experimental approaches. 

In many cases an assessment has to take the perspective that resources are limited and 
that no extra money is available for new technologies (or for re-assessments of existing 
technologies). This will force decision-makers; either they are doctors or administtators, 
to set priorities - to choose, to decide what is going first and what has to wait. It will 
also lead to the problem of choosing what technologies should be used for the treatment 
of one diagnosis and what tteatment needs to be abandoned. In the basic benefits 
package as well as in hospital formulary committees this leads to the conunon problem 
that if something comes in, something else has to go out. 

If only the cost is considered no expensive treatment would be undertaken, not even if it 
could save lives. It would even be discussed if such tteatments should be undertaken 
which would lead to further illness, for example saving people fix)m dying in 
cardiovascular disease. The result would be that the prolonged life would lead to 
increased risks of getting cancer later in life, and probably more expensive health care. 
Only considering the costs of care will not lead to optimal health care. 

On the other hand, one could go by the extreme Hippocratic oath and only regard the 
health effects to be important. The patient in front of the doctor would have total access 
to his/her expertise, and the patients in the waiting room would be basically 
disregarded. No restrictions would be put on the expensive tteatment the doctor can 
prescribe. Only the good results would be counted. It is likewise believed that this 
sitaation would not lead to optimal care. 

In economic appraisal, both the resource use and the health effects are appreciated in a 
dual estimate, most often a ratio between costs and effects (for instance "Cost per 



74 /109 TNO report 12002.0191 January 2002 

successful operation", "Cost per quality adjusted life year"). Thus, it takes into account 
the resources used for a proposed technology and relate them to the medical results that 
can be achieved. Then the same procedure is done with other, already existing 
technologies and the priorities can be set. 

The costs, the resources needed for applying a health care technology are measured in 
money terms. But the medical results, the health effects, are most often not directiy 
measurable in money terms. They have to be measured in physical terms or immaterial 
terms like number of saved lives or years of life, number of healthy days or even quality 
of life. There is a certain risk if the evaluations are not done properly of comparing 
"apples and pears". The three techniques shown below handle the problem of 
comparison in three different ways, and the need for different treatments of tiie 
comparison problem is also why the three techniques are needed. 

Two related concepts should be mentioned. Firstiy, the Cost-of-illness or Burden-of-
illness technique is not an evaluation at all. It quantifies and values the consequences to 
society of a disease (but also other phenomenon like smoking or traffic accidents); how 
much it costs in total, and in most cases draws the conclusion how much could be saved 
by reducing the cause of the illness. This analytic technique could be defended to draw 
attention to the ftinding of research programs or screening activities, but it does not 
compare realistic altematives. 

The second example is the cost-minimisation analysis (CMA). It only compares the 
costs for two or more ways of getting to the same result. In this appendix we will 
consider this case being a special case of the CEA. It has all the characteristics of a 
cost-effectiveness analysis below, but it regards the effects being equal. The problem 
with this approach is that it is not wise in some cases to state, already before the stady 
design, that the effects are going to be equal. It might tam up that so is not the case, and 
then the research project has been to narrow, and a new study has to be done. It is better 
to start fi:x)m a CEA point of view and then, maybe, conclude that the effects happened 
to be similar. 

6.3.1 Cost-effectiveness analysis (CEA) 
This technique presents results as a ratio between costs in money terms and effects in 
physical terms. The effects could be of any type as long as they are quantitative. 

Example: In a stady of a new treatment for reducing blood pressure the costs for 
tteatinent A can be 820 PLN per patient and another treatment B 780 PLN per patient. 
Li treatment A the average reduction of diastolic blood pressure is 6 mm Hg, and in 
treatment B the reduction is 12 mm. Using a CEA the A treatment shows a ratio of 
820/6 =136.7 PLN per mm. Treatment B shows a ratio of 65 PLN per mm. Treatment B 
is then more cost-effective than A. 

This technique is the most common. The popularity stems from the fact that many 
clinical outcomes can be presented and related to the cost for achieving these effects, 
and compare the result with other tteatment methods. The atttactiveness is also 
reinforced by the increasing number of CEA stadies published, which makes new 
stadies even more comparable, at least on the surface. 

However, there are some shortcomings with this evaluation technique. In the example 
above, the CEA technique regards every millimetre equally important, regardless if it is 
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from 120 to 119 or if it is from 85 to 84, even though each millimetire contiibutes 
differing proportions. If it is believed that it is more important to reduce high blood 
pressures then moderate, another evaluation technique might be a better choice where 
the values are better expressed. Actually CEA does not value the effects at all. It is just 
a counting of the physical numbers. 

Furthermore, tiiere are some mathematical properties of ratios that will cause problems. 
If a tteatment leads to no change in the result for one patient but still draws considerable 
treatment cost the result will be a non-defined ratio. It may help if the ratio is tamed 
upside down. Then the result will be defined and equal to zero, but still there will be 
problems of evaluating this individual's result in comparison with other patients. In such 
cases the solution is to sum all costs and all effects respectively for all patients in the 
group and then take the global ratio between costs and effects. This reduces however 
the possibilities of statistical reliability testing. 

Another nominator/denominator problem, which is common in the CEA stadies, is the 
choice of what should be included as an effect and what is not. For instance, a 
rehabilitation program shows better result than ttaditional care in terms of health 
effects, but also in terms of reduced convalescence time (CT). Depending on how the 
convalescence time is defined - either as a reduced tteatment resource (R) (it is a part of 
the tteatment), or as a gained effect (E), we will get different CEA results. Say that CT 
is five in some units, R is 50 in the same units and E is 10. Then clearly if CT is seen as 
a result: 

^ ^ . E + CT 10+5 ^ , 
CEratio, = = = 0.3 

' R 50 

but if SL is seen as a reduced resource/cost: 

E 10 
CEratiOj = = =0.22 

^ R - Œ 5 0 - 5 

It is therefore important to be clear about tiie definitions of the costs and effects. In this 
methodological appendix the view is taken that costs are items that can be used to 
produce something valuable and that have an altemative value. 

Less convalescence time could certainly be used to produce either salaried work or 
homework or even leisure time. Effects on the other hand are seen as primary health 
effects. They can not be used for production. (We have to disregard tiie sublime case 
that good health can be used to produce a "good life", a concept used by Becker (1965) 
and Lancaster (1966)). 

A fourth problem could be elucidated by another example. A meta-stady was done of 
different treatment methods for smoking cessation (SBU, 1998). The result showed tiiat 
a "minimal intervention" strategy was the most cost-effective. At a doctor's visit the 
patient is recommended to stop smoking in a simple identification and counselling 
session, less than 5 minutes. With tiiis method nine percent of the patients stopped 
smoking compared to other methods, leading to 12 - 17 percent cessation. However, 
although a less favourable result using this simple technology is so cheap that the 
minimal intervention therapy shows to be cost-effective. The reason can be shown in 
the following figure. 
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Figure 5. The cost-effecüveness of smoking cessation. 
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The example shows that the minimal intervention strategy is inferior to other methods 
in the effects, but the cost is also almost negligible. As a result the ratio between costs 
and effects is more favourable (tiie arrow has a lower inclination). This does not 
necessarily mean that all other methods for smoking cessation should be banned. An 
analysis of subgroups, for instance pregnant women, may show other results. 

The CEA technique leaves a simplified picture of the problem of choice but that may 
often is sufficient. It often leaves a large discretion to administrative and political 
bodies to set limits and express values. For exaiiq>le it is a cumbersome task to 
investigate from a scientific point of view how much money a saved life is worth. 
Likewise, it is no scientific ways the limit can be set were to stop the acceptance of 
cost-effective treatment. In several such cases it have to be a political decision. From a 
certain point of view this can be regarded as leaving important issues to less scientific 
judgements, but on the other hand it may also reduce the claims to the formal 
evaluations of pretending to be more scientific then they are apt to. 

Cost-utility analysis (CUA) 
In many cases there is a need for a more elaborated analysis. In CEA political decision­
makers have to state where to draw the line, i.e. what to treat or not to tiieat. Also, CEA 
has the disadvantage of not being very comprehensive and global. It is hard to find 
common measures to compare for instance tteatment of decubitas with heart 
ttansplants. Instead we would like to quantify the effects, not in just any quantities, but 
in a value that can be used globally for several illnesses, and would hold its value 
between hospitals and also over time. In tiie beginning of the HTA movement the Cost-
benefit analysis (see below) was the economists' answer to such needs, but then* 
enthusiasm was not shared by the medical profession, who regarded CBA as a dubious 
and even unethical technique. 

Instead, some efforts were made to find altematives that did not use money values and 
willingness to pay for subtie treatment effects, saved lives and quality of life. One of the 
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most successful attempts was created by Torrance (1972), developing a technique 
(TTO, Time-Trade-Off technique) to ask people about their values of time instead of 
money (see section 6.2.2). At about the same time the synthetic measure of a QALY 
was invented by H. Klarman (1968). QALY staruisfor Quality Adjusted Life Year and 
attempts to compare the hypothetical time a person is spending in an illness or a 
treatment to the value of the corresponding (also hypothetical) time having full health. 
Thus one QALY is equivalent to one year of full health. One half QALY is 6 months in 
full health or one year of reduced quality of life to 50 %. In this way, it is thought, the 
concept of quality of life can be given a more quantitative meaning. 

If these or other similar values are used for evaluation purposes the term Cost-utility 
analysis is used. The idea is that the QALY values represent the individual's utility or 
quality of life, and that priorities, i.e. the policy choice among treatments should be 
made according to such (well-informed) individual preferences. The CUA technique 
has gained great importance and is now the preferred technique in some countries for 
example to inttoduce new pharmaceuticals into subsidised insurance schemes. 

CUA combines the simplicity of a single measure for health care effects with the global 
applicability of many health conditions. However, it is not simple to use and to interpret 
and it also has to be used with some discretion not to overestimate its importance as a 
single effect measure. 

CUA is especially useful when the effects of a tteatment are multiple, for instance 
several clinical outputs and/or effects in social life and participation, and also if they 
include negative effects from adverse events and reactions. CUA has the ability to 
measure all effects in one single measure, generally the QALY, and also to weight the 
different effects against each other in a way that reflects the relative importance of 
them. 

Example: A stady was made of zanamivir, an antiviral drag for treatment of influenza. 
The aim was to investigate if a high-risk population would benefit from the drag and to 
what cost. Both the tteatment group and the current therapy conttol group included also 
other ttaditional symptom-alleviating tteatments and optional hospital tteatment. A 
population model was constracted and the results show that the cost for the treatment 
with zanamivir is on average $A148 and for the control group $A112. Using a quality 
of well-being scale a utility measure of 0.5579 was assigned to "a day with influenza 
symptoms", assuming a utility of 1 with no influenza synq)tom. The number of 
influenza days in the tteatment group and control group were 5.55 and 8.08 
respectively, which results in an incremental cost per QALY gained by treatment of 
$A11,715. However, a sensitivity analysis shows that the results are sensitive to 
assumptions about the trae number of influenza cases, the hospitalisation rate, the onset 
of symptom relief and the utility "normal" value assumption about perfect health. 

A number of instraments exist for estimation of quality of life. Figure X shows the 
different categories (Brodin & Persson, 1995). 
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Figure 6. Categories ofqucdity-of-I^e instruments. 
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Primarily Quality-of-Life instraments are classified by the application. Global or 
generic instraments are intended to use in several situations where quality of life needs 
to be assessed. Disease specific instraments, on the other hand, are designed to pick up 
the essential qualities in a limited set of diagnoses for instance the St. George's 
Respiratory Questionnaire (SGRQ), which concenttates on lung-related illnesses like 
asthma and COL. 

Secondly the generic instraments are grouped into profiles and utilities. The profiles 
give a number of aspects important to your quality of life, for instance mobility, 
sleeping problems, energy etc. But often the profile can not weight the different 
dimensions into one single value, and this property is needed to do the CUA-ratio. This 
is on the other hand the big advantage of the utility instraments. A problem with these 
instraments is allegedly that they often are insensitive to small changes and should not 
be taken all too seriously. 

Thirdly, the utility instraments are grouped into decomposed and holistic approach. The 
former uses a reference population in a calibration procedure to assess general scores to 
the different questions. This is done using any of the instraments in the holistic group. 
The instrament is then used with these predetermined scores as a proxy to assess the 
quality of life of the HTA population sample. This two-step procedure is rather 
inexpensive and does not try the patients' patience. The holistic approach, on the otiier 
hand, uses the instraments like the TTO above to get a trae and real value of the quality 
of life of tiie patient directiy. This is a tedious procedure and the logic and rationale is 
often difficult to communicate to the patient or others involved in the questionnaire. 

Very often a CUA is accompanied by a CEA. Although more expensive the advantage 
is that the probably less specific quality-of-life instrament is combined with a more 
clinically oriented instrament to pick up effects closer to the concept of production 
effectiveness. In this way both the productivity aspects of a smooth operating health 
care activity and the consumer appreciation of a desired effect can be mapped better 
than only using a simple CUA. 

6.3.3 Cost-benefit analysis (CBA) 
The cost-benefit analysis measures both costs and health effects in monetary terms. 
Thus, in CBA all conceivable costs and consequences could be encompassed in the 
same units. It gives CBA the strength of not only presenting ratio measures of different 
treatment altematives, but also actually telling how much one altemative is preferred 
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before others. In other words, CBA like CUA can encompass a larger span of activities 
than the CEA technique. CBA helps to set even broader priorities than just the choice 
between two methods of tteatment for one diagnosis. In an ideal world the CBA 
technique would give the necessary global information to make decisions also how to 
allocate resources to health care in general. The political judgement would be reduced 
to executing the will of the people expressed in WTP terms and subject to the budget 
available. 

CBA often concentrates on financial effects, like for instance increased income due to 
increased working capacity, in tam due to tteatment of a disease. But also more subtie 
effects can be included, like the values of avoiding lethal traffic accidents - values far 
beyond the tteatment of the accident itself (see section 6.2.1). How much should be 
included in a cost-benefit analysis depends on the perspective of the stody, which the 
client is, and who is the financer. 

Often it is a sttaightforward process to identify and quantify the costs and effects, but 
sometimes it takes quite some efforts, especially when the consequences have no 
market prices. Examples of such non-market values are loss of lives, years of life or loss 
of quality of uves. It can also be the costs of recraiting and replacing bumt-out staff in a 
hospital, cost that you will not see in the annual accounts but in decreased performance. 

In many cases such values can be revealed by asking people in a stractored way what 
they would be willing to pay for avoiding such a (statistical and hypothetical) event. 
The common term for such interviews or questionnaires is Willingness-to-pay (WTP) 
stadies. A rarely used variant of this is a Willingness-to-accept (WTA) stady - to ask 
what a person would accept in compensation to get deprived of a certain health care 
service. 

But the theory does not correspond to practice. Apart from often having statistically 
poor reliability (as also the CUA) the validity can be questioned. The questionnaire 
generally asks for the sum of money the respondent hypothetically would accept to pay 
for a certain tipeatment, but frequently neglects other restrictions to produce die health 
effect, like the patient's time, physical and mental suffering of the treatment etc. To only 
ask for the money price would give an answer but would in some cases still not result in 
a realisation of the treatment if the patient could choose, because lack of time or feeling 
uneasy about the pain. 

Some promising research is devoted to CBA. Interesting concepts are for instance the 
contingency valuation techniques (for a short review, see Drammond et al. section 
7.2.4). 

6.3.4 Conclusion 
The three techniques for compiling HTA results are all different in their applications. 
Four aspects will be mentioned: 

Effect focus: CEA provide a rather narrow focus. Only closely related effect can be 
thoroughly assessed. CUA works best in sitaations of pronounced wellbeing or utility 
aspects. CBA has still a tendency to focus on the budgetary consequences and 
financially measured effect. 
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Scientific power: All three techniques are inflicted with uncertainty. However, CEA 
can be assessed better than CUA and CBA because of better validity. Also the 
reliability is defined in a better way since the "normal" statistical techniques can be used 
without problems. When it comes to CUA and CBA it is more uncertain how the 
reliability should be checked. 

Degree of instrumentalism: In theory the decision-making process can be made 
entirely mechanic in the CBA case. The decision needs no democratic process or 
supervision from political levels to make the decisions about what health care activities 
or even how much of each, should be performed. CUA still needs the political level to 
state the value of a QALY, but the technique is a fiill value technique. CEA on the otiier 
hand needs political decisions to be decisive about the volumes of different health care 
activities that should be done. 

The assessment techniques are not ethically neutral: Depending on which technique 
is chosen, the four ethical principles of autonomy, beneficence, non-maleficence and 
justice will be met differentiy. Probably CUA is the one technique that satisfies 
autonomy the most due to the way utility is derived dnectiy from the patient. CEA may 
be more sensitive to the beneficence and non-maleficence, and finally CBA may 
address the justice clause differentiy (not necessarily better) than the others, especially 
if justice is defined in a utilitarian sense. 

Thus, the use of one particular technique is guided by the way data can be achieved and 
what assumptions have to be made about the cost and effect causal relationships. 
Furthermore, the choice will then have implication not only for the interpretation of the 
results and the policy following these results, but also which ethical aspects will be 
affected, harmed or promoted. There lies a large responsibility on the users of HTA 
(policy-makers) how to use these instraments and how to instract producers of HTA 
what analysis to perform. 

6.4 How to collect data 

6.4.1 Outcome data 
The collection of outcome data has been discussed in chapter 4 and in other parts of this 
appendix. Relevant and appropriate methodology is the first requirement for doing a 
trastworthy assessment of health care procedures, and relevant and appropriate data is 
the second. Data about the effects suffer from both validity and reliability problems. In 
general the preferred metiiod of getting effect data is to use a randomised conttolled 
trial (RCT). This design attempts to measure the outcomes in an efficacy type sitaation, 
where all possible factors affecting the outcome needs to be conttoUed and the effect of 
the change in technology can be certified. 

In many cases it is not possible to do formal RCTs. hi that case several second-best 
choices can be made: 
1 Randomised conttolled trial; 
2 Conttolled trial with pseudo-randomisation; 
3 Conttolled trial without randomisation; 
4 Cohort prospective stady with parallel conttol; 
5 Cohort prospective stady with historical control; 
6 Cohort rettospective stady with parallel control; 
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7 Epidemiological rettospective case/conttolled stady; 
8 "Before/After" stody. 

For an HTA stody, however, also otiier needs should be met. The effectiveness as it is 
defined in this appendix focus on the routine use of the technology. In some cases, 
therefore, separate HTA studies have to be done to check effectiveness. 

In many cases the RCTs are used to draw conclusions about the probable fiitore 
outcomes of disease or disease tteatment. Using probabilities and statistical techniques 
likely prognoses can be done of fiitore outcomes, although no such outcome has been 
measured. Every prognosis uses a statistical model and these techniques have 
consequentiy been grouped under the common term "modelling". On example is the 
decision ttee. It details different possible outcomes of a treatment, attaches 
probabilities, costs and effects to each branch and then calculates likely end outcomes. 
In Figure 7 such a model is done for the possible outcomes of a treatment with or 
witiiout a certain DNA marker, which identifies the patient's alleged fimess for the 
tteatment. 

Figure 7. Decision tree for use of a DNA marker. 
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6.4.2 Cost data 
Experience shows that cost data is not a great problem from a methodological point of 
view, but that knowledge about the right way of collecting and use cost data could be 
improved. In section 5.6 and 6.1.1 the need for an opportunity cost framework was 
stressed, and also for marginal costs for estimations of the trae resource consumption. 
What has not been discussed so far is how to get close to the marginal cost if important 
checks are not fulfilled. 

6.4.3 Fixed cost, variable cost, marginal cost (again). 
The following actaal example is slightiy arranged but shows a general pattern of 
hospital costs. 

A certain surgical operation method has been changed, so that it can be shortened from 
six to five hospital days. The decrease has been possible through a more precise check­
up in the postoperative days. See Figure 8. 
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Figure 8. Hospital stay for operation. 
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The costs are composed of the following parts: 

Hotel cost: This is the cost that can be attributed to one patient being in the hospital 
without treatment. It includes the ward administration, e.g. registtation of the patient, 
and also meals, laundry etc. It does not include general hospital administtation, which 
can be judged not to be affected by the stay of one extta patient. 

Diagnosis: This is the cost for primary diagnostic procedures like the inttoductory 
blood tests, the specific tests for the operation, x-rays etc. 

Operation: This is the marginal cost for the operation theater, the staff involved, the 
wear and tear of instraments and equipment and supplies. The capital cost of the 
operation theatre is not included unless it reflects the actaal opportunity cost of the 
space. This may be the case if the operating theatre is fully booked, but it is probably 
not equal to the rent of the space. 

Postoperative recovery: This is the cost for recovery in intensive care or special units 
not at the normal ward. The same principles hold as for the operating theatte. 
Tests: In this case secondary diagnostic procedures for monitoring the health statos of 
the patient during the stay and also the postoperative tests. 

Antibiotics: In this case antibiotics was a major cost and it was reported separately. It 
includes the cost of the pharmaceutical, the cost of inttavenous equipment and staff for 
operating this equipment. However, the cost for the test of the right dosage is included 
in the test costs. 

Other costs: Some consultancies from specialists from other departments are included 
here, as well as a preoperative intravenous catheter. 

The total cost for six hospital days is 7,150 PLN. The average day care cost is 1,192 
PLN before the change. The cost reduction from six days to five is 900 PLN. The new 
average day care cost is 1,250. 

The operating surgeon fails to recognise the marginal cost. He claims that by saving 
one day the clinic can save the average cost of 1,192 PLN (a considerable annual save, 
which would be used to buy a new diagnostic device). However, the marginal cost of 
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the last day is only 900 PLN, and the actoal savings thus 24 % less. Another thing that 
also surprised the surgeons when they saw the annual economic report after the change 
was that the average day cost had increased with almost 5 % despite the change. They 
failed to recognise that the first days now had a greater inçact on the total cost (and 
consequentiy on the average cost) tiian before. The higher productivity in treating this 
group of patients led to a higher cost per day, a false representation of the trae cost per 
case. 

Definitions: 
Total cost is the cost for the entire treatment period. Total cost per day is consequentiy 
all costs for one day (and not the average total cost). 

Average cost is the total cost divided by the number of days, patients or other units of 
interest. 

The margiruil cost is the change in total cost by increasing (or decreasing) the tteatment 
with one day, one patient or other unit of interest 

6.4.4 Direct and irulirect costs, taxes. 
Ever since the end of the sixties the HTA community has used to categorise costs as 
being direct and indirect. This distinction is nothing but a convention and stems from an 
accountancy habit, describing direct costs as those directly involved in the production 
process. The cost of an aspirin pill would be a direct cost for treating headache. Indirect 
costs are not involved in the treatment but may be a secoruiary consequence. The most 
common example is a patient who takes time off ftom work for health care treatment. 
The lost income is then an indirect cost of the tteatment. 

The convention of dividing costs into direct and indirect has caused discussion and 
confusion. Some economists have gone into details about the actaal value of lost 
production, supplying techniques for valuing conq)lex corporate organisations were 
individual productivity can be hard to assess (e.g. in teamwork). Also, the salary as a 
measure of productivity has been criticised. In most cases, however, it has become the 
standard to value lost productivity to the patient's salary, sometimes gross of income 
tax, sometimes net of tax, depending on whose values are to count, the society's, the 
company's or the patient's. 

The simplistic division of direct and indirect costs sometimes has led to analytical errors 
and even flaws in decision making. Despite a resistance to change habits, a movement 
is going on to get out of this logical sttaitjacket (see Drammond et al. (p. 23-24)). 

The tax value problem has been a problem in many HTA stodies. For instance income 
taxes leads to a problem of tranter costs. The employer pays a salary tax in Poland and 
many goods and services are also imposed with considerable VAT taxes. In the health 
care sector many goods and services get reduced VAT taxes, from the stipulated 22% to 
only 7%. Some goods and services can even get a tax of 3 or even be totally relieved 
from VAT. But if the original 22 % holds the patient or the insurance company will 
experience a considerable expense rise due to taxes. It is generally assumed that taxes 
will be redistributed to tiie taxpayers, maybe even to the patients, and if so the problem 
is reduced. However, the original price effect of the tax is still there, see Figure 9. 
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Figure 9. The effects of taxes on utilizcttion- the case of energy 
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The case above shows a general economic "law" that says; If the price goes up the 
consumption will go down. That is, when the unit cost rises, regardless if it is a rise in 
production cost or a governmental tax, the utilisation of this good (or service) will 
decrease. The same law applies not only for energy, other goods, but also services. A 
rise in the salary of employed people will have the same effect, but also a rise in the 
employer's labour tax and pension premiums. All these extta costs will decrease 
consumption. 

What is even more important from the HTA point of view is that also co-payments in 
the BBP will have the same effect. This is a reduction of the part that would have been 
accepted by HTA based insurance but would not be realised It will thus have effect in 
the sense that it wiU not supply efficient health care to the appropriate number of 
people. Once again: 

Figure JO. The effects of co-payment on health care consumption 
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Furthermore, co-payment will be especially critical to people with low income. 

Another effect of a tax is also that the patient and the provider will meet different 
prices. The HTA assessment then comes into the problem of choosing which price to 
use; the provider's or the patient's. According to the economic theory there is an 
argument for choosing a point in between but in most cases the analyst tend to neglect 
the problem and use gross-of-tax values. 

According to the economic theory there is an argument for choosing a point in between. 
This point should be proportional to the demand and supply elasticity of the good in 
question, according to the formula 

aiGOT) + (l-a)iNOT) 

where GOT is the gross-of-tax price and NOT is the net-of-tax price, and 

\ - a e s 

where e^ ed and ê  are demand and supply elasticities respectively. 

For special purposes, when tax issues can be regarded as a main analytical problem the 
technique above could be useful but for small health care programs tax effects probably 
play a less important role for incentives and the success of a new health care 
technology. 

6.5 Conclusions 

It seems obvious that use of resources in health care is the key policy question at this 
time, both in Poland and in the world. Therefore, economic appraisal, as a part of HTA, 
has an important part to play in policy decisions. 

Assuming that a technology is efficacious and (relatively) safe, questions conceming its 
costs and resource use are inevitable. An HTA that does not bring costs into stady may 
be of littie use to the policy-maker. 

Economic methods are fairly well-defined and validated, and are becoming more so. 
Therefore, expertise in health economics is definitely needed in Poland to help guide 
decision-making throughout the system. 
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7 Assessing Social Implications of Health Technology 

The social implications of a new or existing health technology can be the most 
challenging and difficult aspects of evaluation. Any decision to develop of use a health 
technology inevitably rests on value judgements. Social and cultaral factors are 
completely intertwined in questions conceming the place of technology in health. At the 
same time, the methods for assessing social implications of health care technology are 
relatively undeveloped and few mechanisms exist to take action based on the results of 
such evaluations (Heitman, 1998). 

Society does not seem to have enough confidence in social scientists and other dealing 
with social issues to ensure that results of this type of assessment are used in policy 
making. 

It can be forgotten, in this rational and scientific age, that cultare and society underlie 
all actions in health. Life is obviously an inq)ortant value in all societies, yet different 
societies value different lives differentiy, as indicated that some countries have had age 
cut-offs in dialysis programs, assuring that some young and some old people with 
serious kidney disease would die. The attitade toward life is also expressed in the 
conttoversy surrounding abortion in some countries. Such social values explain much 
that occur in health care that may not appear to be rational. 

Technology assessment itself cannot be totally objective or value-free. As an activity 
carried out by human beings, it too is influenced by social and cultaral values. 

This Chapter will give a brief introduction to what should be a much more active and 
dynamic field of assessment. 

7.1 Some Interactions between Social Values and Health Technology 

The interaction between technology and the broader environment is very dynamic. 
Cultaral factors such as intellectaal curiosity, tolerance for new ideas, and social values 
favouring efficiency and productivity have obviously greatiy influenced the course of 
technological change (Cassell, 1986). Cultare has affected tiie "ideas, facts, modes of 
thought and observation, instraments, images, language, values, synibols, and ritaals of 
biomedical science and technology" (Fox, 1986). Technology has also influenced tiie 
broader environment. For example, it has led to changes in work and leisure, sexual 
behaviour, and nutrition. 

As the rate of technological change has increased dramatically during the last decades, 
individuals and social systems show signs of not being able to adapt. Some have 
accepted any technological change uncritically, and have later seen that technology 
adoption was associated with unanticipated, and often indirect, implications (Illich, 
1976). On the other hand, some have become anti-technology, and have ignored the 
many benefits that modem technology has brought to humans, including the benefits of 
health technology (Pirsig, 1975). 

Some scientists see modem scientific knowledge as totally tiransforming our ways of 
being and of seeing ourselves. The discoverer of the stractare of DNA, Francis Crick, 
for example, says, "we are here because we have evolved from siniple chemical 
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compounds by a process of natural selection . . . ". He goes on to conclude that this 
desttoys the "Christian" and "literary" "nonsense" that has guided our lives (quoted in 
Kaye, 1986). Genetics and brain research seem to be leading to the power to 
"reconstract ourselves." What kind of human beings would then be good? The 
discoveries of modem biology " . . . seem to force upon man a ttansformation . . . of his 
self-understanding and his view of his place in the whole" (Kass, 1971). 

Health technologies and their patterns of use reflect subtie interactions among various 
social values, such as the value a society places on health, on innovation, on financial 
security, on technological progress itself. Why do societies provide health care or health 
insurance, for example? One important factor is clearly the need for a sense of 
solidarity, in the face of decline in the importance of the family and religion. We need a 
sense that we are willing to take care of each other. 

The definition of health and illness shape a society's conceptions of necessary or 
desirable technologies (Cassell, 1986). The changing view of mental illness is an 
example. Debates over how to care for those with AIDS is another. Cultural forces have 
led to a widening of the definition of health, so that the World Health Organisation now 
says that it is a "state of complete physical, mental and social well-being." The danger is 
a redefinition of human problems to make them problems for professionals, the process 
of "médicalisation" (Fox, 1977; Woolf et al, 1985). 

Another important concept is the "right to health" or the "right to have care". In 
European societies, including Poland, such concepts as equity and solidarity have meant 
that the entire population has relatively good access to health. The United Nations 
Commission on Human Rights has sought in recent years to promote the idea that basic 
human rights include social, cultaral and economic rights, including the right to health 
(UN Commission, 1999). Recentiy the Commission has analysed the issue of health in 
some details. 

One of the most visible aspects of the interaction between values and health technology 
concerns resource allocation and the possibility of rationing (Cookson and Dolan, 1999; 
Daniels, 1993; Hall, 1997). Some have characterised the present health system as overly 
oriented to "rescue", meaning dealing with serious and life-threatening illness as a 
priority, which inevitably means less en:q)hasis on primary care and preventive 
sttategies (Heitman, 1998; Hadom, 1996). A related argument is that priority must be 
given to the young, since tiie old have already lived long lives and have relatively little 
to contribute to futare society (Callahan, 1990). Some have argued that costs and cost-
effectiveness inevitable will play a larger role in allocating resources (Drammond, 
1990). Others have advocated using practice guidelines as a way to allocate resources 
(Giacominni et al 2(XX)). All of these altematives are obviously related to the values and 
ethics of health. 

7.2 Social Values and the Development of Health Technology 

Social values affect which technologies will be developed, and, through the resources 
available for that development, the speed with which they will be developed. Social 
values are one factor determining the questions to be addressed. The special concept of 
the heart in Westem society, for exeunple, delayed research on approaches to heart 
disease for many years (Swazey and Fox, 1979). 
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A common effect of social forces on technology development occurs during the early 
stages of clinical investigation (Fox, 1986; Fox, 1974). Who is to be tiie first recipient 
of a possibly dangerous innovation? If potential risks are high, it may not be possible to 
continue the investigation. This helps explain why investigators have often been the 
subjects of their earliest experiments. It also helps explain why prisoners have often 
been subjects of experiments. With increasing concern about such issues, it is often no 
longer acceptable to use captive populations such as prisoners. 

The question of human experimentation, brought to the fore so poignantiy by the 
actions of the Nazis in World War n, has led to increasing protection of subjects of 
research. For example, the Declaration of Helsinki, a formal code of ethics for the 
guidance of doctors in clinical research was adopted by the World Medical Association 
in 1964 and extended in 1975 and 2000. Many national organisations have developed 
their own codes and guidelines, including the National Institates of Health, the British 
Medical Research Council, and the Association of American Medical Colleges 
(Silverman, 1985, p. 155). For example, the Helsinki Declaration calls for a specially 
appointed independent committee to review the protocol in advance of any 
experimental procedure involving human subjects). 

Witii adequate safeguards, the public in Westem countries (at least) supports human 
experimentation. In the United States, studies have shown that a large majority of those 
with serious illnesses such as cancer and heart disease, as well as healthy members of 
the population, believe that patients should serve as research subjects (Silverman, 1985, 
p. 164). One serious issue is how to recrait patients for a human experiment. The 
burden should ideally be distributed over the entire community. In practice, however, 
human subjects of research are often the disadvantaged, such as prisoners or the 
economically deprived. 

7.3 Social Values and the Assessment of Health Technology 

Technology assessment itself is a social and cultaral activity and is a part of social and 
cultaral institations. This has many implications. Perhaps the most important is that the 
tools of technology assessment - which can give the illusion of objectivity and 
rationality - must be applied with great caution. 

Assessment inevitably selects aspects of a problem to consider. In this process, 
problems can be reduced to terms that mistake their underlying stractare and their 
fundamental natare (Office of Technology Assessment, 1982). The collection of data 
implies selection of what data to collect; the analysis requires value judgements of 
which aspects to emphasise. And the limited attention to social values in assessment 
itself indicates cultaral priorities. 

The Umited place of assessment of health technology in the past is a reflection of social 
values: the value that lay people placed on the role of the physician and the conviction 
of physicians that their success was in large part a personally-based art. As the 
technology of much of health practice has increased, evaluation itself natarally has a 
larger place. Publicised failures in health technology have promoted assessment. 
Successes have helped ease pressures for assessment. 

The ethics of the processes of evaluation have developed rapidly during the past 
decades. The ethics of conttolled clinical trials have been hofly debated (Barber, 1976; 
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Silverman, 1985; Heitman, 1998). One frequent statement by some clinicians is that it is 
not ethical to test an "established" technology, even if there is no clear evidence of its 
benefit. Those who believe in assessment answer that clinicians cannot just do as they 
feel best; their practice must be based on sound scientific evidence (Lambert, 1978). Is 
it ethical to subject a patient to a tteatment whose effect is unknown and which may do 
harm? 

Bradford Hill, one of the developers of the method of the randomised controlled trial, 
wrote (Quoted in Burckhardt and Kienle, 1978): 

It must be possible ethically to give every patient admitted to a trial any of the 
tteatments involved. The doctor accepts, in other words, that he really has no 
knowledge at all that one tteatment will be better or worse, safer or more dangerous, 
than another ... If the doctor does not believe that, if he thinks even in the absence of 
any evidence that for the patient's benefit he ought to give one treatment rather than 
another, then the patient should not be admitted to the trial... 

The problem for clinical trials, as in all human research, is balancing the welfare of the 
individuals in the trial against the potential benefit to future patients. The Helsinki 
accords raise a particular problem for clinical trials. The accords state that each subject 
should be adequately informed about the aims, methods, hazards, and benefits of the 
stady and should grant freely-given consent in writing. However, in a randomised trial, 
for example one involving a placebo, the benefits and hazards are not predictable for the 
individual patient. Still, the very justification for a randomised trial is insufficient 
information to permit a rational informed choice (Silverman, 1985, p. 166). Other 
problems arise when the community or the parents must give approval. Current opinion 
conceming children is that parents cannot consent, but can give permission; still, older 
children should make their own decisions in this case (Levine, 1981). 

7.4 Sodai Values and the Use of Health Technology 

Use of a technology depends on the complex interaction of many forces. A sick person 
visits a physician seeking care. The physician, based on the complaints and an 
examination, uses knowledge from experience and medical science, to prescribe a 
diagnostic and therapeutic plan. The care is provided in an institation, and will usually 
be paid for by a public program that includes certain consttaints. Educational programs 
attempt to change physician behaviour to certain interventions. Patient demands are 
stimulated by press coverage of certain treatments, and physician responses are 
conditioned by such public demand. But the entire decision-making process occurs in a 
social and cultaral context that may be very difficult to define. This is indicated by 
variations in use of technology within a country and from country to country (Paul-
Shaheen et al, 1987; Wennberg, 1984). 

The major test for the medical profession is whether the ends of the profession are so 
humanitarian that experts may be given autonomy (Freidson, 1972). Ideally, actions are 
based on reliable evidence and patients and physicians define "good" in the same way. 
Physicians often choose for patients, however, raising the possible problem that the 
patient would define good in a different way. McNeil (1985), for example, has shown 
that some patients prefer radiotherapy for larynx cancer even though the outcome in 
terms of life expectancy is worse than with surgery because radiotherapy preserves the 
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ability to speak normally. In the conflict between value judgements of a health provider 
and a patient, surely the patient's values should ordinarily determine the treatment. 

A particular example conceming technology is focusing on the physical symptoms and 
biological problems a patient has and ignoring the human being. Disease occurs in a 
human being, and information and knowledge bearing on it also can be psychological 
and social (de Vries, 1981). 

One obvious reflection of social values is laws and regulations dealing with technology. 
In Sweden, interventions that can be made available to large sub-groups of tiie 
population are favoured over tiiose of benefit to few people, for example. Sweden was 
rather late in accepting brain death as the standard for declaring that a person was dead. 
For these reasons, Sweden offered heart ti-ansplant rather late, compared to other 
developed countries. 

The values of the individual may conflict witii the values of society in tiie case of any 
technology. For example, vaccines produce "herd" immunity that protects the entire 
population from epidemics. From the standpoint of the individual in a society with 
adequate immunisation rates, however, tiie most rational course is to refuse the vaccine. 
For this reason, most societies require immunisation of children, for example, before 
entering school. 

Social values seem to have tiieir greatest effect when the technology deals witii 
processes with deep human meaning. Thus, technologies dealing with birth, death, and 
reproduction have been most conttoversial in recent years. Technologies in tiiese areas 
interfere, or seem to interfere, with nataral processes, and may be very distarbing to 
moral feelings. 

There has been considerable progress in the field of bio-ethics during the past few years 
(Engelhart, 1996; Gillon, 1994). One usefiil formulation has been put forward by 
Beauchamp, in what he called "the four principles approach" (1994): 
1 Beneficence (the obligation to provide benefits and balance benefits against risks); 
2 Non-maleficence (the obligation to avoid the causation of harm); 
3 Respect for autonomy (tiie obligation to respect tiie decision-making capacities of 

autonomous persons; 
4 Justice (obligations of fairness in the distribution of benefits and risks). 

Beauchamp states that these principles are considered prima facie: they are always 
binding unless they conflict with obligations expressed in another moral principle, in 
which case of balancing of demands of tiie two principles is necessary. The principles 
often do not give clear guidance. Rules must also be formulated to operationalise tiie 
rales. Filling in of details to overcome apparent moral conflicts. 

7.5 Nature of Social Implications 

Social effects of a healtii technology can take place at any time in its life cycle: when a 
new technology is inttoduced, when a technology is in general use is (especially if it is 
applied to a different purpose, or when its use for the same purpose is significantiy 
increased, or late in its life cycle). 
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A social impact or implication can be characterised best by specifying certain aspects of 
its effects. The most obvious is the natore of the effect itself. For example, a change in 
societal sex ratios, an increased amount of adolescent sexual activity, or an unresolved 
legal and moral confusion over the definition of life or death are examples of effects 
that could have (and have) resulted from widespread use of certain health care 
technologies. Beyond the effect itself, one can ask, what individuals or groups are 
affected? Which are benefited? Which harmed? Another issue is the conditions giving 
rise to the effect. Such conditions could be technical, or they could be social and 
cultoral. For example, brain death has been defined for some years through use of the 
electtoencephalogram (EEG), but some countries, including Sweden, have come to 
accept this definition rather later than others. 

Social implications often are indirect effects, they may occur in the long ran, and they 
are generally unintended. They may also occur as the result of other effects, thus are 
especially indirect. These have been called "higher order" effects. For example, the first 
order effect of a contraceptive pill might be considered to be the ability to prevent 
conception reliably. A second order effect might be loosening the tie between women 
and the childbearing function. A higher order effect might be increased participation of 
women in the labour market. Another higher order effect might be loosening of societal 
attitudes toward sexual behaviour, the "sexual revolution." 

A particular type of social effect in today's world of limited resources concerns access 
to and distribution of health services. In many countries, new technologies diffuse first 
into private institotions, meaning that the poor are left with less access. To a significant 
extent, any technological advance fed into a delivery system that discriminates against 
some people is likely to heighten such discriminatory practices. Thus, technology can 
worsen problems of equity and help to break down solidarity patterns. 

7.6 Techniques for Assessing Social Implications 

The techniques for assessing social implications are varied, but generally fall within the 
area of social sciences such as sociology. Given the natore and complexity of these 
effects, such assessments will almost always be multidisciplinaiy efforts. The social 
scientist must clearly understand the technical natore of a technology to assure that an 
analysis is sound. This means that engineers and physicists, and as well as physicians 
and nurses, have part to play in such assessments. 

The assessment of social implications has lagged in all countries, and there is no 
validated metiiod for assessing values or ethics in health care (Heitman, 1998). The 
Office of Technology Assessment, working with several social scientists, suggested a 
number of questions that could be asked regarding a specific technology to reveal its 
effects (Office of Technology Assessment, 1976). The questions were intended to be a 
guide to thinking about such effects. Social assessments involve more than applying a 
certain method or tool; they also involve creative thiiiking and "brain-storming." 
The list presented here is illustrative and not exhaustive. 

- What are the medical aims, technical characteristics, and developmental state of 
the technology in question? 

- What medical problems is the technology designed to solve, and how severe are 
these problems? What contribution will be technology make? Diagnose an early 
form of disease? Treat a life-tiireatening condition? Correct a functional problem? 
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- Is the technology a major or minor innovation? Will it radically alter medical 
practice or will it modify and improve established procedures? 

- How soon can development and adoption of the new technology be expected? Can 
development and adoption be speeded or slowed by policy mechanisms? 

- How effective is the procedure? Has its medical efficacy been assessed? How will 
efficacy be assessed? Are there reasons to think (animal evidence, e.g.) that the 
technology will be efficacious? Are conttolled clinical trials possible? Underway? 
If conttolled trials are not possible, what methods will be used to assure 
effectiveness? What are the potential or proved dangers of the technology to 
individuals using it? 

- What are the implications of the technology for the patient's life? 
- What will be the quality of life of the patient? Normally active? Moderately 

restricted? Physically crippled? 
- What psychological effects can be anticipated? Guilt? (because of burdens on the 

family) Anxiety? Feelings of dehumanisation? Dependency? 
- What are the implications for the patient's family? 
- What will be the costs to tiie family, both financial and non-financial? How will 

the technology affect family stincture? Will there be any physical dangers to the 
immediate family? Will the device or procedure be psychologically acceptable to 
the family? Will active co-operative or assistance of family members be necessary 
on a continuing basis? 

- What are the implications for society in general? 
- Will the technology affect demographic characteristics of the society? For 

example, can changes in sex ratios or age distribution in the population be 
anticipated? Will the technology affect reproductive capability of patients and thus 
change the genetic pool and the prevalence of genetic disease? 

- Will use of the technology by an individual create threats to the environment? 
- Will inttoduction of the technology challenge important beliefs and values of the 

society about birth, gender, bodily integrity, personal identify, marriage and 
procreation, respect for life, right to live, right to die, responsibility for each other? 
Will inttoduction of the technology result in changes in any of these values? 

- Will the technology alter any basic institutions of society (e.g. schools, 
recreational facilities, prisons)? 

- What are the implications for legal and political systems? 
- Will problems of justice, access, or fairness arise? Will they lead to legal action? 
- Will the manufactorer be liable for damages resulting from failure of the 

technology (in the case of devices or drags)? Will liability extend only to damage 
to the individual or will it cover envkonmental effects as well? 

- Will use of the technology require changes in legal definitions of such concepts as 
death or suicide? 

- What are the implications for the economic system? 
- What is the projected or present overall monetary cost of adopting the technology? 
- What are the implications for programs of disability or life insurance? Pension 

funds? 
- Who will pay? Will government support be required for development and/or use 

of the technology? 
- How will the technology affect the national economy? Will development and use 

produce jobs? How will this affect overall productivity? Will productivity in 
health be affected by the technology? Will the tax stractorc and rates be affected? 
WiU imports or exports be affected? 
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If all of these questions were answered for a new technology, the result might be called 
a "comprehensive technology assessment," since technology assessment refers to any 
policy-oriented stody of the implications of technology (Office of Technology 
Assessment, 1976). 

7.7 Conclusions 

Usable information on social implications of health technology is not easy to find. 
Information on social implications is generally not quantitative, and much of it is not in 
professionally published sources. Much of the available information has been developed 
by the lay press, both newspapers and joumals. This information seems surely to 
heightened consciousness of social impacts in the public mind, yet there is no definitive 
evidence that it is so. Still, except for economic implications, there is littie research-
derived, organised knowledge on the social implications of health technology. 

Certainly, consideration of social implications has played a part in policy decisions in 
the past (Reiser, 1988). Debates on the tteatment of end stage renal disease and the 
frequent exclusion in early days of elderly people from such programs is an example of 
serious ethical issues coming into the public debate. The issue of treatment of very low 
birth weight infants is another example (Gould et al, 2000; Hack et al, 1996). More 
recentiy, genetics has been the subject of a great amount of political debate. Still, there 
is no body of literature that could be characterised as a serious attempt to stody the 
social aspects of health technology. 

Increasingly in the fiitore, as technology increasingly interferes with such processes as 
life, death, and reproduction, and as resource pressures raise problems of solidarity and 
equity, systematic considerations of social aspects of technology will be necessary. 
Such stodies seem to deserve much more emphasis in the futore than tiiey have received 
to the present (Office of Technology Assessment, 1982; Liberati et al, 1997). 
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8 Guidelines for HTA studies (Liberati et al, 1997; Polish 
Pharmacoeconomic Guidelines) 

Definition of the policy question. The assessor should engage in a process of 
communication with the commissioner of the study to better articulate the policy 
question. Communication with user groups is necessary at an early stage. Generally 
speaking, the Ministry of Health will be an important user group. The timing of the 
study is a key issue, since an HTA that comes after the policy decision has been made is 
of littie use. The relations between study performer and the commissioner of the stody 
should be transparent. 
Definition of the research question. The policy question must be specified in terms 
of research questions. These research questions then need to be related to specific sets 
of scientific evidence, specific tools, and specific measures of effectiveness. The extent 
or quality of tiie knowledge base relevant to tiie problem, including epidemiology of the 
health problem and natural history of the relevant condition, just is examined. For an 
HTA to be relevant to all users, the communication with them mentioned in point 1 is 
critical. 

Current stage of development and use of the health technology. An HTA needs to 
describe the technology clearly. It should include a description of the current pattern of 
use, ttends in use, and current indications for use. Where possible, the assessment 
should attempt to identify what factors might be determining uses, such as clinical 
perceptions, lack of altematives, and market pressure. 

Technical cliaracteristics of a drug or device may be needed in an HTA. The 
content, stractore, and importance of this information depend on the type of technology 
and the goals of the assessment. 

Efficacy, safety, and effectiveness of the health technology. The evidence of efficacy 
and safety will usually be based on a systematic review of the published results of 
research. Ideally, HTA studies should focus on effectiveness and not of efficacy. Data 
should be collected as close as possible to routine use. Clinical research often uses 
surrogate endpoints, instead of trae health outcomes; such endpoints need to be 
viewed with scepticism unless they have been empirical validated. Psycholt^cal and 
sodal effects are seen as increasing important as outcomes of health technology, 
although these are not widely used in HTA at present. The patients to whom the new 
treatment is directed must be clearly defined. Although prospective research is 
increasingly being done as part of HTA, the results need to be viewed in the context of 
existing knowledge. Until recentiy, reviews of health care research have been carried 
out in an ad-hoc fashion, and the results of such reviews have been of questionable 
validity. A review must be systematic in order to make it more informative and less 
susceptible to bias. Guidelines for carrying out systematic renews are available. 
Systematic reviews carried out by HTA agencies and others should be very helpful in 
examining these issues. 

Qualitative synthesis. A qualitative review or synthesis considers all results of research 
and experience, taking into account the reliability of these stadies, but also helping to 
highlight and explore differences. A qualitative analysis of evidence is an essential step 
in the assessment of the effectiveness of an HTA. It is within the framework of the 
qualitative overview that any quantitative synthesis should take place. Expert opinion 
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can be an important part of this synthesis process. In many cases, existing knowledge 
will not be adequate for settiing important policy questions. In other cases, the ultimate 
question will rest on individual and societal values regarding the costs and benefits of a 
technology. In both instances, systematic elicitation of informed opinion can be a 
valuable part of HTA. 

Economic evaluation. The economic evaluation component of an HTA should be 
conducted within a common methodological framework. Except for prospective clinical 
trials with simultaneous collection of economic data, there may be little motivation to 
undertake the economic analysis until some evidence of efficacy is found. Clear 
guidelines for carrying out economic analysis are available. It is desirable to use a 
social perspective in HTA studies. The patients to whom the new tteatment is directed 
must be clearly defined. Subgroup analysis, e.g. by patient groups, subdiagnoses, 
severity or co-morbidity, should be performed. The economic analysis should be done 
over all defined populations. Altemative treatment should be analysed. The current 
standard treatment, that is the tteatment seen as the routine everyday first choice, should 
be the conttol altemative. Costs and effects should be reported as incremental, as 
differences between two or more altematives. Total values should also be presented if 
possible. Cost identification: From a social perspective the treatment costs inside and 
outside the health care sector is the basis of the analysis. Also other costs, secondary to 
the treatment, inside and outside the health care sector should be reported separately. 
Cost estimations: The use of human and other resources may first be described in 
natoral units, for instance hours, activities, nursing days, doses of medicines. All 
intemational reports used for estimation should be validated for Polish use. Cost 
valuation: Economic definitions should be used, and also commonly agreed unit price 
data, to facilitate comparisons. Discounting future costs and effects: Future costs and 
effects should be discounted with the same percentage. If no other guideline can be 
motivated, use 5 percent. A sensitivity analysis is always an important part of the 
economic evaluation. 

Analytical period: The period of analysis should be long enough to give a valid and 
reliable judgement. If modeUing needs to be done stractore, assumptions and technique 
should be presented. Modelling is used especially in two cases: a) to get effectiveness 
results from efficacy data and b) transfer of results from stodies in other countries. 
Assumptions in the modelling should be carefiilly explained and motivated. Modelling 
must be used with caution. It is not a substitate for reliable data obtained from clinical 
trials but is complementary. 

Reliability and validity: In reporting the methods of analysis all assumptions should be 
described, ordered and motivated. Weak points in the assumptions should be discussed. 
A sensitivity analysis should be used to show the influence of assumptions. 

Effects on the organisation of health services: Health technology both affects and is 
affected by the organisational stracture and other aspects of health services. When new 
health technology is introduced, organisational stractare may change or need to be 
changed, for example, to accommodate new routines. Efforts to educate and motivate 
the staff members are frequentiy necessary. No validated methods are available in this 
area; analysis of experience and "brain storming" are the main approaches to such 
issues. 
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Ethical and sodal aspects: In some cases, despite evidence that technology is 
efficacious and cost-effective, ethical and moral perspectives make it difficult to reach 
agreement on the preferred course of action. Therefore, an HTA often must frame 
claims and concerns in such a way that ethical dimensions are explicitiy articulated. 
Although methods are lacking in this area, it is becoming increasingly important. 
Reporting results: All results should be presented in a detailed manner, and thereafter 
aggregated in a standard form issued by the government. The use of clear, simple 
language is important. Present condusions, options, and (sometimes) 
recommendations. The sdentific basis for condusions and recommendations must 
be dear. 

Fully reference all sources of information, including published literature and tools 
such as evidence tables. 

A dear-cut strategy for dissemination and implementation is essential. 
Development of the strat^gr should begin early in the assessment process. 
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