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SUMMARY

For the purpose of economic evaluation in the health economics, several
analytical techniques that are designed for comparing two or more health interven-
tions in terms of costs and effects are used. Cost-benefit analysis provides the
opportunity of comparing values of alternative health interventions that have very
different health benefits, which significantly facilitates comparisons. The purpose is
to assess the relationship between the cost and utility of health interventions in
terms of the patient’s number of years in full health. The most commonly used
measure in these analyses is QALY (Quality-adjusted life-year). QALY is a measure
of the impact of health interventions and treatment that combines two dimensions
of health outcomes: the degree of health improvement and the time period for
which the improvement of health is exhibited, including the length of life. Deter-
mining the QALY is one of the most effective ways of decision-making about distri-
bution of resources in the health care system. The method is designed to distribute
resources in such a way as to be spent where they will bring the maximum possible
benefit for the patient. If we have to make decisions how to direct funds from limi-
ted budgets, then each and the lowest cost has to correlate to the maximum possi-
ble benefit and these methods are the best tool under such conditions.
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INTRODUCTION

For the purpose of economic evaluation in the
health economics, several analytical techniques that are
designed for comparing two or more health interventions
in terms of costs and effects are used. These techniqu-
es enable decision-makers in health systems to allocate
resources more efficiently and achieve the best possible
results or outcomes for patients with the least possible
cost. Formally, there are three basic techniques of com-
plete economic evaluation: cost-effect analysis, cost-be-
nefit analysis and cost-utility analysis. However, some
authors mention cost minimalization analysis as well.
The difference between these techniques is in the way
the results or outcomes are measured (1).

Cost-benefit analysis provides the opportunity of
comparing values of alternative health interventions that
have very different health benefits, which significantly
facilitates comparisons. The purpose is to assess the
relationship between the cost and utility of health inter-
ventions in terms of the patient’s number of years in full
health. Ultimately, this analysis can be considered a
special case of cost and effect analysis the aim of which
is to measure the impact of intervention on the quanti-
tative and qualitative aspects of health (morbidity and
mortality) (2). Intervention is considered to be producti-
vely efficient in relation to alternative interventions, if
greater or equal benefit for the patient is achieved at a
lower price. Guided by this principle in the area of deci-
sion-making in health system, optimal decision would
be selection of those health interventions that have the
lowest cost-benefit ratio, i.e., the one that will lead to
the best outcome for the patient at the lowest possible
cost (3). The most commonly used measure in these
analyses is QALY (Quality-adjusted life-year).

QALY CONCEPT

Measure of cost/ benefit analysis of health inter-
ventions - QALY was designed by two experts in the area
of health economics in 1956: Christopher Cundell and
Carlos McCartney. This technique has been widely used
in health systems worldwide for the last thirty years.

QALY is a measure of the impact of health inter-
ventions and treatment that combines two dimensions
of health outcomes: the degree of health improvement
and the time period for which the improvement of health
is exhibited, including the length of life. (4) Thus, what
the QALY is meant for is the impact of a health inter-
vention on the quality and length of life of the patient.
This implies that one intervention may help in extending
life, but also leads to serious side effects; on the other
hand, another intervention may improve quality of life,
however, without affecting the life span. By means of
QALY, we can quantify these factors and compare diffe-
rent health interventions under the same or different
conditions. So, it is not only prolonging life that is taken
into account but also appropriate quality of life of the
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patient, which is especially important in the treatment of
chronic diseases. In doing so, the quality of life is mea-
sured by health status of the patient on a scale of O to
1, where O represents the worst possible condition or
death, and 1 the best possible condition. Once the pati-
ent’s health condition is determined using this scale, it
is multiplied with the time period spent under this condi-
tion and the QALY value is obtained. For example, one
year of the best possible health (utility value on a scale
1) is equal to 1 QALY. If the utility value of health is
0.75 for a two-year period, the QALY value is 1.5 or 1.5
years of the best possible health. This method gives us
the possibility of quantifying the monetary value of diffe-
rent health interventions in the same units, that is,
QALY, and thus obtain a universal measure that can be
widely applied (5). That is, QALY provides information
concerning comparative effectiveness of health inter-
ventions within a single therapeutic area and in various
therapeutic areas. For each intervention in which we can
calculate the costs we can perform cost-benefit analysis
and express it in monetary units of 1 QALY. In other
words, we assess how much it would cost to provide the
best possible year of health or one year of prolonged life
after appropriate medical intervention. This means that
this assessment is the measure of the value of the
costs of health interventions. Costs can be expressed as
average or extra. Average costs are calculated when
average costs of an intervention are divided by QALY of
the same intervention. However, in practice, it is much
more useful to express costs per QALY through extra
costs where we focus on additional costs and benefits
compared with other health interventions and thus ma-
ke decisions easier (6,7).

Calculation and implementation of
QALY

One of the first challenges of such measurement
is @ method by means of which we will perform evalua-
tion of the utility value of the patient's health status and
therefore ranking on the scale from O to 1. According to
Meltzer, there are three basic methods of evaluation of
the utility value of certain health conditions: expert opi-
nion, assessment of the utility value of health status de-
termined by previous studies and research (direct and
indirect). The most frequently used method in practice
are direct and indirect researches (1, 8).

In direct research we differentiate between three
techniques: time trade off, standard gamble and rating
scale. Most often, the first two techniques are used.
Time trade off (TTO) has the scale from 1 to 10, and
the scale value is divided by 10 in obtaining utility va-
lue of health state. For example, a patient in such hea-
Ith condition that enables him to live for ten years lon-
ger with restrictions and life quality provided by such
health state is asked to determine the number of years
in complete health on the scale from 1 to 10 that wo-
uld have the same value as ten years spent in present
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health state. This number is divided by 10 and TTO
value is obtained (9). Standard gamble is a technique
where patients are asked to choose between risk and
certainty. That is, they are asked to choose between
remaining in a state of ill health for a period of time, or
choosing a medical intervention which has a chance of
either restoring them to perfect health, or killing them
(10). Rating scale (including visual analogue scales) is
used for determining or comparing present patient’s
health state. This means that patients are asked to
determine the intensity of pain on the scale from one
to ten (11). These scales are often considered to be
inferior to previous two techniques. However, they are
neither subject to cognitive affection as compared to
SG, nor time-dependant as compared to TTO.

In addition to direct reserach, indirect research
uses questionnaires for health state in several domains
(social, cultural, perception of one’s own health, etc).
On the basis of answers from all domains unique index
is constructed.

Once the utility value of health state is determi-
ned, QALY is calculated according to the following for-
mula:

QALY=t*Q

where Q stands for utility value of health state, and t
stands for the time period spent in a given state (12).
Changing of Q requires that QALY be redetermined, and
for a longer time period where Q would change, we can
determine unique QALY by simple sum-up, for erxample
if t=1 year).

QALY=t*0,5+1*0,8+1t*1=2.3 QALYs

Therefore, the purpose of the QALY value is to
facilitate decision-making to a manager in the health
system and provide a reliable guideline for the allocation
of resources. We shall provide an example how the re-
sults obtained in this way would have impact on deci-
sion making in real situations (13, 14).

Example 1: A patient XY is in a bad and life-thre-
atening condition. If the patient continues to use stan-
dard therapy (standard health intervention) he will live
for one year, and his life quality according to QUALY is
0.4. However, if a patient is administered a new drug
(new health intervention), he will live for one year and
three months (1.25 years) with the life quality of 0.6.
When these two health interventions are compared, the
following is obtained:

e Standard health interventionl (year of prolonged
life) x 0.4=0.4 QALY

e New health intervention 1.25 (year of prolonged
life) x 0.6=0.75 QALY

So, using a new health intervention we obtain the
improvement of QALY for 0.35, and then calculate costs
per QALY. If a new drug therapy costs 10 000 €, and
standard therapy costs € 3,000 we obtain a difference
in costs of 7000 € as is necessary to get improvement
of QALY for 0.35. So, a new drug therapy requires addi-

tional costs of 20 000 € per QALY. And this should be a
useful fact in helping a manager of a health institution
decide whether the available resources can allow such
change of health intervention (15).

Example 2: Choosing between two health interven-
tions:

Utility
. Health Costs Life-span  value of
intervention QALY
(€) expectancy  health
(HI)
state
HI 1 20 000 4,5 0,60 2,7
HI 2 10 000 3,5 0,72 2,5

Using these data we can perform cost analysis
and use these two interventions per QUALY in the follo-
wing way:

Cost/benefit ratio=20 000-10 000 €/2,7-2,5 QALY=
50 000 € according to QALY

These will be real costs in choosing health inter-
vention number 1. If we use another method of analysis
we will get false picture of real costs, not taking into
account patient’s life quality. If we use incremental cost
effectiveness ratio (ICER) in this case, we will obtain the
following ratio:

ICER=20 000-10 000 €/4,5-3,5=10 000 € per one
year of life

Therefore, the advantage of measuring by me-
ans of QALY is obvious, because this technique combi-
nes patient’s life quality and real costs of health inter-
ventions (15).

ETHICS AND QALY

The method of making decisions based on QALY
or selecting interventions based on cost per QALY was
criticized and considered to be controversial by some
experts, because it implies a quasi-utilitarian calculus
to determine who will or will not receive treatment (16,
17).

In addition, the criticism is based on the prin-
ciple of equality in health care system and the fact that
patients with more severe illness should be prioritised
over patients with less severe illness if both would get
the same absolute increase in utility. Thus, criticism
refers not only to the efficiency of the method but on
ethics as well, because it is considered that in this way
some basic principles of health care such as the
principles of accessibility and equality may be violated
(18-20).
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CONCLUSION

Determining the QALY is one of the most effec-
tive ways of decision-making of distribution of resources
in health care system. The method is designed to distri-
bute resources in such a way as to be spent where they
will bring the maximum possible benefit for the patient.
The method has widely been used and accepted in ma-
ny countries including the USA and the United Kingdom
for a very long time. With limited resources, which are
inevitable, this method represents one of the most po-
werful tools that is a prerequisite for proper decision-
making in the allocation of resources. Still, managers in
health systems are not obliged to use these calculations
only.

Their decisions can certainly be affected by some other
factors such as health care principles and political ob-
jectives. Although it gave rise to ethical debates and
even resistance in some scientific circles, it is evident
that this type of analysis is still one of the most effective
methods. Despite some ethical dilemmas about these
types of analyses, we must face the fact that the provi-
sion of health services is limited by available resources
and that health funds are limited resources. If we have
to make decisions how to direct funds from limited bud-
gets, then each and the lowest cost has to correspond
the maximum possible benefit and these methods are
the best tool in such conditions.
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Sazetak

Za potrebe ekonomske evaluacije, u okviru zdravstvene ekonomike, koristi se nekoliko analitickih
tehnika, koje su dizajnirane za potrebe komparacije dve ili viSe zdravstvenih intervencija u pogledu trosko-
va i rezultata. Analiza odnosa troskova i koristi daje nam moguénost uporedivanja vrednosti alternativnih
zdravstvenih intervencija, koje imaju vrlo razliite zdravstvene benefite, $to znacajno olak$Sava poredenja.
Svrha je da se proceni odnos izmedu cene zdravstvene intervencije i njene koristi u smislu broja godina
Zivota bolesnika u punom zdravlju. Najcesée koriSéena mera u ovakvim analizama je QALY (Quality-adju-
sted life-year) - ,kvalitetna godina Zivota“ ili ,godine Zivota korigovane u odnosu na kvalitet”. QALY je mera
ucinka zdravstvenih tretmana i intervencija koja objedinjuje dve vazne dimenzije zdravstvenih ishoda: ste-
pen poboljSanja zdravlja i vremenski interval za koji se poboljSanje zdravlja ispoljava, uklju¢ujuci i duzinu
trajanja zZivota. Odredivanje QALY-ja je jedan od najefikasnijih nac¢ina odluéivanja o distribuiranju sredstava
u zdravstvu. Metod je osmisljen tako da se sredstva rasporeduju na takav nacin da budu potro$ena tamo
gde ¢e doneti maksimalnu mogucéu korist za bolesnika. Ukoliko moramo donositi odluke na koju stranu da
preusmerimo sredstva iz ograni¢enih budzeta, onda svaki, pa i najmanji troSak, mora sa sobom da povlaci
maksimalnu moguc¢u korist i u takvim uslovima ovakve metode jesu najbolji mogu¢i alat.

Kljuéne reéi: QALY, analiza odnosa troskova i koristi, donosenje odluka, zdravstvena ekonomika
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