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Measurement of Clinical-Effect: Utility
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The utility approach to assessing health-related quality of life is the most widely used technique for
assessing preferences for health outcomes in the economic evaluation of health care. The scale for utility
scores assigns a value of 1.0 to perfect health and 0.0 to death. The utility scores are employed to weigh time
spent in each health state to estimate quality-adjusted life years (QALYs) gained, which is used as the
denominator in cost-utility analysis and cost-effectiveness analysis. Utility scores are obtained through direct
assessments using techniques such as standard gamble (SG), time-trade off (TTO), and visual analog scale
(VAS), or by using multi-attribute systems such as the Health Ultilities Index (HUI) or EuroQol (EQ-5D).
According to international HE guidelines, the most preferred utility methods are SG and TTO, followed by EQ-
5D, VAS and HUI, respectively. In Thailand, the EQ-5D is the most recommended utility method because it has
acceptable feasibility and validity.
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Many diseases have a negative impact not
only on patients’ survival, but also on their health-
related quality of life (HRQoL), which is not captured
by conventional or biological clinical measures. HRQoL
assessment has been extremely important for under-
standing the impact of diseases and treatments on
patients’ lives. It is a multidimensional construct
including many health concepts, e.g. physical func-
tioning, social and role functioning, mental health, and
general health perceptions. A common approach to
measuring HRQoL is to employ generic and disease
specific health status instruments®®. The generic
instruments can result in a single outcome score (health
index) or a profile of scores (health profile). The index
and the profile represent the two approaches to HRQoL
assessment: the utility approach and the psychometric
approach. Generic health profiles allow a determination
of the effects of the treatment on different aspects of
quality of life without necessarily using multiple
instruments®. In addition, health profiles can be
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applied to a wide variety of conditions, so they allow
comparisons of the effects on quality of life of different
treatments in different diseases. However, generic health
profiles have limitations. They may not be responsive
to changes in specific conditions. For example, the
items of the EuroQoL (EQ-5D) or SF-36 may not relate
to symptoms that improve when antiretroviral drugs
are used: fever, diarrhea, and weight loss. Another
limitation of health profiles is that they do not produce
a single preference score or value to calculate quality-
adjusted life years (QALYs), so they cannot be used in
cost-utility analysis (CUA). Utility measures of quality
of life, such as standard gamble and EQ-5D, are another
type of generic instrument. These measures are reported
as a single index score. A major advantage of utility
measurement is its application to CUA, which will be
described in more details later.

The second approach to quality of life
measurement focuses on aspects of health status
that are specific to the area of primary interest such
as disease-specific measures®. Specific measures
therefore may be clinically sensible to the physician.
The disadvantages of specific instruments are that
they are not comprehensive and cannot be used to
compare across conditions.
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Rationale of utility measurement and its theory

Utility is the value or worth placed on a level
of health status, or improvement in health status, as
measured by the preferences of individuals or society®.
The utility measurement is necessary for the calculation
of QALYs gained to ascertain the most commonly
used health outcome measures in CUA and in cost-
effectiveness analysis (CEA)®9. Gold et al treat CUA
as a specific type of CEA©. The QALY is a measure of
life expectancy weighted by a utility score which is
measured on a cardinal scale between 0 (death) and 1
(full health). It should be noted that the QALY also
permits negative HRQoL wvalues to represent health
states worse than death”. In addition to application in
CUA, a utility can be used for a clinical population to
provide a single summary measure of HRQoL. This is
because the utility score reflects both the health status
and the value of that health status to the patient. Utilities
can also be used as quality weights for calculating
quality adjusted life expectancy as measures of popu-
lation health®. There is no consensus regarding the
most appropriate utility measurement approach. The
recommendation of utility measurement in Thailand
will be discussed in detail later.

The utility theory and its applications to
health outcome measurement has its roots in the
work of von Neumann and Morgenstern®. In 1944,
John von Neumann, a mathematician, and Oscar
Morgenstern, an economist, published their theory of
rational decision-making under uncertainty, now called
expected utility theory or von Neumann-Morgenstern
utility theory. This decision theory described how a
rational individual should make decisions when faced
with uncertain outcomes. The utility approach that is
based on this utility theory is called standard gamble
(SG).

Sometimes the terms “utility”, “value”, and
“preference” are interchangeably used; however,
they differ. Preference is the overall concept and has
two different types: utility and value. There are two
important aspects of the measurement process. One is
the way in which the question is framed, and if the
outcomes are certain or uncertain. The other is the way
in which a subject is asked to respond: scaling or
making a choice. The methods of measuring utilities
are shown in Table 1®. The first dimension of the
measurement process is question framing. A question
framed under certainty asks the subject to compare
two or more outcomes and to choose between them or
to scale them. The outcome is certain and has no
probabilities. A question framed under uncertainty
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asks the subject to compare two alternatives where at
least one of the alternatives is uncertain. This outcome
contains probabilities. The difference between the two
methods of questioning is that whereas the certainty
method does not capture the subject’s risk attitude,
the uncertainty method does. In the real world future
health outcomes are uncertain, so the utility method
is a more appropriate measurement method than the
value method.

The second aspect of the measurement
process is the response method. A subject can be asked
to determine their strength of preference by giving a
number on a numerical scale. Alternatively, a subject
can be asked to choose between two alternatives. The
first approach is rooted in psychology or psychometric
scaling, while the second method comes from economics
and decision sciences. Many analysts prefer the
choice-based method.

In summary, the methods in cells 1 and 3
measure values, while those in cell 4 measure utilities
(Table 1). The difference between cells 3 and 4 is risk
attitude. The difference between cells 1 and 3 is the
difference between choosing and scaling. The details
of each method are described in the next topic.

Utility Methods
Directly measured utility methods

There are three well-known methods of
directly measuring utilities namely Visual Analog Scale
(VAS), SG, and Time trade-off (TTO).

Visual analogue scale

The VAS is a common rating scale approach
which is based on the information integration theory,
which explains the cognitive process of judgment?.
This theory includes two constructs: integration and
valuation. Other rating scales include the rating scale
(RS) and the category scale (CS). The RS refers to a

Table 1. Methods of measuring utilities

Response Question framing
method  Certainty (values) Uncertainty (utilities)
Scaling 1 2
Rating scale
Category scaling
Visual analogue scale
Choice 3 4

Time trade-off Standard gamble
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scale of numbers, often 0-100. The CS contains a
number of categories, often 0-10. The VAS shows a
respondent a line, often 10 cm in length, with defined
endpoints such as “death” at the lower bound and
“perfect health” at the upper bound. The respondents
are asked to mark the point on the scale to indicate
their value of health. The line can vary in length, and
be vertical (mostly) or horizontal. The VAS approach is
the least difficult direct method of assessing utility,
and takes less respondent time.

Standard gamble

The SG method is based on the utility theory
of decision making under uncertainty proposed by von
Neumann and Morgenstern®, and is the original
method of measuring utility). Using the SG, utility is
determined by the choices respondents make as the
probabilities of immediate death or full health are varied.
For example, respondents are offered two alternatives
between 1) living in a health state with HIV/AIDS for
the rest of their life and 2) taking a risky treatment. If
the treatment were successful, the patients would live
in perfect health. However, if the treatment failed, they
would die immediately, with no pain. The probability of
treatment success (p) is varied until the respondent is
indifferent towards the two alternatives. The utility of
the respondents is the probability (p) they chose. The
SG approach is graphically presented in Fig. 1.

Time trade-off

The TTO is theoretically appealing because it
is conceptually equivalent to a QALY. It was developed
as an alternative to SG and was designed to overcome
the problem of explaining probabilities to respondents'?.
Ina TTO, subjects are asked about the number of years
in a health state (t) they would be willing to tradeoff for
ashorter life span in full health (x). The utility is x/t. For

Healthy

Alternative1
Dead

Alternative2 Current state or state i
Fig. 1 Standard Gamble for a health state preferred to death
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example, the respondents are given a choice between
living with HIV for 10 years or living for a lesser number
of years in perfect health. The utility is calculated by
dividing the lesser number of years by 10 years.

Indirectly measured utility methods

An alternative method commonly used
indirectly derives utility via a multi-attribute health
status classification system. This method involves a
two-step procedure and makes use of health status
instruments such as quality of well-being (QWB), EQ-
5D, and the health utilities index (HUI). Respondents
are asked to rate their level of a particular health state
with several attributes e.g. mobility and pain. These
attribute levels are then mapped to a 0-to-1 quality of
life scale using weights that were previously elicited
from the community by the instrument developers.
Using these methods, respondents indirectly assign
their health states to a quality of life weight or utility.
Hence, these are called indirect methods of utility
measurement.

Quality of well-being

The QWB scale includes 4 attributes: mobil-
ity, physical activity, social activity, and the symptom-
problem complex!?. There are 3 categories on the
mobility and physical activity scales and 5 on the social
activity scale. The symptom-problem complex has 27
symptoms. The scoring function is based on CS
measurements from a random sample of the general
public. The resulting scoring function is between 0.00-
1.00. The QWB scale is time consuming to use and
code. Its estimated time to complete is 15-18 minutes,
but a shorter version is available.

EuroQoL

The EQ-5D includes 5 attributes: mobility, self
care, usual activity, pain/discomfort, and anxiety/
depression®. Each attribute has 3 levels: no problem,
some problems, and major problem. The scoring function
was measured using the TTO method on a random
sample of approximately 3,000 adults in the United
Kingdom>!9_ The resulting score was between -0.59-
1.00. The estimated time of completion was about 1
minute. The EQ-5D has been translated into many lan-
guages including Thai (see Appendix).

Health utilities index

The most common HUI methods are HUI2 and
HUI317®, The HUI2 method was initially applied to
childhood cancer. Subsequently, the HUI2 method has
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been modified for adult applications. The HUI2
consists of 7 attributes: sensation, mobility, emotion,
cognition, self-care, pain, and fertility. Each attribute
has 4-5 levels, varying from highly impaired to normal.
In addition, the fertility attribute can be easily dropped
from both the classification system and the scoring
formula if not needed. The HUI2 scoring function
was measured on a random sample of parents of
schoolchildren in Hamilton, Canada using both VAS
and SG methods. The resulting score was between
-0.03-1.00.

The HUI3 method was based closely on the
HUI2 method. The fertility attribute, however, was
dropped, and the sensory attribute was expanded into
three attributes: vision, hearing, and speech. The HUI3
consists of 8 attributes: vision, hearing, speech,
ambulation, dexterity, emotion, cognition, and pain with
5 or 6 levels per attribute. The HUI3 scoring function
was measured on a random sample of general adult
population in Hamilton, Canada using both VAS and
SG methods. The final version of HUI3 employed the
SG method™. The resulting score was between -0.36-
1.00. The questionnaire takes about 10 minutes for
self-administration and 2-3 minutes for interviewer
administration.

SF-6D

The SF-36 was reconstructed into a six
dimensional measure called the SF-6D@%. A sample of
249 SF-6D health states were valued by 611 subjects,
considered to be representative of the UK population,
using the SG method. Models were developed to predict
health state evaluations for all possible health states
defined by the SF-6D. Brazier et al devised an algorithm
for estimating utilities from existing SF-36 data via their
SF-6D classification. The SF-6D was able to explain
about 58% of the variance in the SG scores. The
resulting score was between 0.46 - 1.00.

Other methods for deriving utilities

In addition to directly and indirectly measuring
utilities methods, other approaches that can be used to
derive utilities are as follows:

Expert opinion

Expert opinion can be employed to estimate
utilities. It should, however, only be used when no
other data sources exist or when the parameters are of
secondary importance in the analysis. In addition, it
should be elicited in a structured manner, such as the
Delphi method®.

S$46

Mapping VAS to SG or TTO

Since VAS is easier to administer, cheaper and
less time consuming than SG and TTO, there is an
attempt to map VAS to SG or TTO. However, there is a
lack of evidence of a stable relationship, so SG or TTO
scores should be obtained directly rather than
estimating the scores from VAS.

Willingness to pay

Willingness to pay (WTP) is a technique for
assessing preference for health outcomes of public
health and healthcare interventions. WTP estimates
are used to assess the value of heath gain in monetary
values. In the WTP method, patients are asked how
much they are willing to pay to be free of the disease,
where a higher WTP indicates a worse quality of life.
The method used to measure WTP is known as the
contingent valuation method®?.

Comparisons of the international economic evalua-
tion guidelines

Twenty-nine guidelines from 24 countries are
included in the International Society of Pharmaco-
economics and Outcome Research (ISPOR) health
economic (HE) guidelines including 22 HE guidelines,
6 submission guidelines for formulary listing and one
for journal publication®. The countries that provide
HE guidelines are as follows: Austria, Australia, the
Baltic region (Latvia, Lithuania, Estonia), Belgium,
Canada, China, France, Germany, Hungary, Ireland,
Israel, Italy, Netherlands, New Zealand, Norway,
Poland, Portugal, the Russian Federation, Scotland,
Spain, Sweden, Switzerland, England & Wales, and
the United States of America (USA).

The utility approaches that many countries
(9 countries) prefer to use for economic evaluation are
SG and TTO methods. These countries include Poland,
Belgium, France, Switzerland, Sweden, England &
Wales, Italy, Portugal and China. EQ-5D ranks as the
third preferred utility method. There are countries which
employ the EQ-5D: Hungary, Poland, Sweden, Portugal,
New Zealand and the Baltic Region. There are 4
countries that allow the use of the VAS or the rating
scale. These countries are Poland, France, Switzerland,
and China. Poland and the Baltic region are the only 2
countries that recommend the use of HUI. In addition,
France permits the use of a WTP approach, but it must
be justified. None of the countries recommend using
expert’s opinions. Most of the countries do not give
the reasons for selecting their preferred utility methods,
but a number of countries have described that the SG
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and the TTO have been chosen because they are
choice-based methods or based on the utility theory,
which is the sacrifice of length of life for better health,
while the VAS is not appropriate because it measures
value rather than utility.

Nevertheless, many countries (10 countries)
do not state specifically which utility methods should
be applied for HE evaluations. These countries are: the
Russian Federation, Germany, the Netherlands, Austria,
Ireland, Scotland, Spain, Canada, Norway, and the
U.S.A. The guidelines of Canada and Austria state that
the selection should be justified and those of Scotland
and Ireland state that the utility methods need to be
outlined and qualified. Spain and the USA have just
said that generic measures should be used without
specifying the preferred methods. Similarly, the
Netherlands has said that direct and indirect methods
should be utilized but it did not specify which methods.
Germany has said that the index and profile approaches
should be employed. The Russian Federation has not
stated anything about the preferred utility methods.

Specifically, Norway has proposed trans-
forming utility to value (not the same as value, which
is another type of preference) and supplementing
this with cost-value analysis. Nord, a well-known
Norwegian health economist, has reported that valuing
health programs in terms of QALY's disregards societal
concerns for fairness in resource allocation®. Thus,
obtaining estimates of value incorporating concerns
of fairness, based on the degree of severity of the
illness, allows a more comprehensive and valid cost-
value analysis of health care.

The submission guidelines of Belgium, Israel,
and the USA do not state the preferred method to
derive utility, while those of the British Medical Journal,
Australia, and England & Wales say that the details of
the methods used need to be given. Only Canada’s
submission guidelines originating from the Canadian
Coordinating Office for Health Technology Assessment
(CCOHTA) state a preference for the use of indirect
approaches including HUI, EQ-5D, and QWB. Most
guidelines suggest contemporary use of valid and
reliable generic and disease specific instruments for
assessing HRQoL.

Recommendations for Thai Health Technology Assess-
ment (HTA) Guidelines

Based on international HE guidelines, the most
preferred utility methods are SG and TTO, followed by
EQ-5D, VAS or RS, HUI, and QWB, respectively. Which
utility method should be recommended in Thailand?
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The following criteria for determining performance of a
utility method can be used®.

1. Practicality: Its acceptability to respondents.
Such acceptability can be a function of length of time,
complexity and respondents’ interest in the task.

2. Reliability: The ability of a measure to re-
produce the same values on separate administrations
when there has been no change in the health state
being valued.

3. Validity: The extent to which an instrument
measures what it is intended to measure.

4. Responsiveness: Its ability to measure
changes in health.

According to the psychometric criteria above,
for Thai people I would recommend EQ-5D as the most
preferred utility method. The reasons for choosing the
EQ-5D are as follows:

In terms of practicality, compared to other
direct methods (SG, TTO) and indirect methods (HUI,
QWRB, SF-6D), EQ-5D is shorter and easier to administer
and to understand. The SG and TTO techniques are
quite difficult and need well-trained interviewers. As for
the HUIL, QWB, and SF-6D, they are also time-consuming
to administer, and thus causing respondent burden.
As for VAS, it is viewed as the least difficult direct
method. My study (n=120) compared the performance
of EQ-5D, VAS, and SG. It was found that EQ-5D was
slightly easier than VAS but the difficulty rating scores
were not significantly different (p > 0.05)?%. One reason
why the EQ-5D method was easier than the VAS method
was that it provided interviewees with the dimensions
of health, so they did not need to integrate them like
using the VAS method.

Regarding validity, SG is undoubtedly the
most theoretically appealing of the utility techniques
because it has foundations in the expected utility
theory which is the dominant theory of decision-making
under uncertainty®. However, there is evidence that
respondents violate the axioms of the utility theory
(such as risk attitude)@”. There is also evidence show-
ing that SG values can be influenced by the frame of
the gamble and the manner in which the task is
presented®. The specific probabilities that are used
may influence the SG scores as well®.

An alternative method to the SG method is
the TTO method. There is evidence to suggest that
duration effects (a period of time of a health state) and
time preference effects (the rate at which a decision
maker is willing to trade a present for a future outcome)
can have an impact on the elicitation of TTO values©?.
Elderly people under severe conditions often refuse to
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trade off length of life because they place a greater
value on survival than on their quality of 1ife®*2, Some
reasons for refusing to trade life time in exchange for
health improvements are expressed in the following
words: “I choose to live day by day”, “time with my
family is too precious”, “the question is too hypothetical
so older patients failed to grasp what was asked.”
In addition, both SG and TTO may be influenced by
indifferent point searching procedures®®.

Even though VAS is not a choice-based
technique like the SG and the TTO methods, it does
not consider attitude toward risk or incorporate time
horizons. The rating task can be also influenced by
upper and lower bounds®?. Subjects also tend to shy
away from using the ends of the scale®®. A rating task
depends on a subject’s numeric or quantitative
reasoning skills©®. If respondents have little experience
with rating their health in relation to numbers, they
may perform rating tasks like VAS poorly. In addition,
cognitive abilities and emotions can also be a threat to
the validity of the elicitation of SG, TTO, and VAS®?.

Because of the problems described above of
the direct methods of deriving utilities, there is an
alternative approach: discrete-state health index
models or the multi-attribute health status classification
system. As described before, this system works by
attaching fixed utility weights to observable health
states. Respondents are not required to make judgments
or decisions about their utilities. Commonly used
methods include EQ-5D, HUI, and QWB. Most inter-
national guidelines prefer EQ-5D to HUI or QWB. Also,
the most frequently used instrument for calculating
QALYs based on actual measurements of patients’
HRQoL is EQ-5D¢®,

Moreover, the EQ-5D method has acceptable
reliability, validity, and responsiveness®®*), even
though some studies reported that the EQ-5D method
had poor responsiveness“?. It also has the problem of
high ceiling effects®4. The high ceiling effects and
lack of sensitivity to change problems may be caused
by having only three degrees of severity in the EQ-
5D’s dimensions. I have been told that the EuroQoL
group is developing a new version of EQ-5D with five
levels of severity. For now, one approach to coping
with these problems is to develop a disease-specific
utility instrument. This method can estimate the EQ-5D
scores from disease-specific measures or map clinical
data to the utility values. However, the disease-specific
utility instrument does not allow for comparison across
diseases, only among different strategies within the
same disease.
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A summary of the recommendations of utility
methods in Thailand is as follows:

1. If a researcher collects a primary data of
utility, EQ-5D is the most recommended utility method
(the Thai algorithm version is preferred when available).
Other algorithms that we can use include the UK!,
US®), and Japanese“® versions. Other direct and
indirect utility methods such as VAS, SG, TTO, HUI,
QWB, SF-6D, WTP can also be used but should be
justified. The utility method selected should have data
supporting the practicality, reliability, validity, and
responsiveness among Thai people.

2. For a secondary data of utility, if there are
Thai utilities available, the Thai utilities should be used.
But if Thai data are not available, utilities from other
population groups, whose characteristics are similar to
those of the Thai people, should be applied. Alter-
natively, a systemic approach including meta-analysis
should be employed to combine utilities taken from
different studies. It is also recommended that they
subject the results to sensitivity analyses to utilities.

3. Expert opinion, mapping VAS to TTO and
SG are not recommended.

4. Disease-specific measures should be used
contemporarily with utility measures.

5. A perspective of utility measurement
depends on the objectives of the study. Use a patient’s
perspective when making treatment decisions for the
individual patient; use a societal perspective (general
public) when making program funding or policy
decisions and generating Thai population-based utility
weights for indirectly measured utility methods. A proxy
can also be used when the subjects such as children,
the elderly, and disabled cannot answer. A proxy can
be parents, family members, or care givers. Whichever
perspective or subject is applied, we must be sure that
the subjects are well-informed and unbiased.
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