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Abstract
Background: Deciding which health technologies to fund involves confronting some of the most difficult choices
in medicine. As for other countries, the Israeli health system is faced each year with having to make these difficult
decisions. The Public National Advisory Committee, known as ‘the Basket Committee’, selects new technologies for
the basic list of health care that all Israelis are entitled to access, known as the ‘health basket’. We introduce a
framework for health technology prioritization based explicitly on value for money that enables the main variables
considered by decision-makers to be explicitly included. Although the framework’s exposition is in terms of the
Basket Committee selecting new technologies for Israel’s health basket, we believe that the framework would also
work well for other countries.
Methods: Our proposed prioritization framework involves comparing four main variables for each technology:
1. Incremental benefits, including ‘equity benefits’, to Israel’s population; 2. Incremental total cost to Israel’s health
system; 3. Quality of evidence; and 4. Any additional ‘X-factors’ not elsewhere included, such as strategic or legal
factors, etc. Applying methodology from multi-criteria decision analysis, the multiple dimensions comprising the
first variable are aggregated via a points system.
Results: The four variables are combined for each technology and compared across the technologies in the ‘Value
for Money (VfM) Chart’. The VfM Chart can be used to identify technologies that are good value for money, and,
given a budget constraint, to select technologies that should be funded. This is demonstrated using 18 illustrative
technologies.
Conclusions: The VfM Chart is an intuitively appealing decision-support tool for helping decision-makers to focus
on the inherent tradeoffs involved in health technology prioritization. Such deliberations can be performed in a
systematic and transparent fashion that can also be easily communicated to stakeholders, including the general
public. Possible future research includes pilot-testing the VfM Chart using real-world data. Ideally, this would involve
working with the Basket Committee. Likewise, the framework could be tested and applied by health technology
prioritization agencies in other countries.
Keywords: Health technology, Prioritization, Basket committee, Multi-criteria decision analysis, Points system, Value
for money
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Background
No health system in the world has sufficient resources
to be able to afford all available health care technologies
– i.e. pharmaceuticals, medical procedures, equipment,
devices and health services. Inevitably, therefore, technologies must be prioritized. Deciding which technologies to fund (and which not to) involves confronting
some of the most difficult choices in medicine.
As for other countries, the Israeli health system, which
is committed to an explicit prioritization process for
new technologies, is faced each year with having to make
these difficult decisions. The National Health Insurance
Law determines a basic list of health care that all Israelis
are entitled to access, known as the ‘health basket’ [1].
New technologies are added to the health basket once a
year depending on the funds available, which is just a
small fraction of the total amount requested for new
technologies. For example, in 2010 the Committee had
to decide how to allocate a budget of 300 million shekels
(approximately US$85 million) across 430 candidate
technologies – mostly pharmaceuticals, and with a combined total cost of more than a billion shekels – resulting in 61 being added to the health basket [2].
The Israeli mechanism for updating the health basket
comprises two main elements. First, health technology
assessments are performed by the Health Technologies
Forum at the Ministry of Health. The added value of
each technology submitted for addition to the basket is
assessed with respect to its clinical, epidemiological and
economic characteristics, including its predicted impact
on the available budget. Second, and as discussed in
greater detail in the Discussion section below, informed
by these assessments, the Public National Advisory
Committee, known as ‘the Basket Committee’, selects
new technologies for the basket based on the application
of pre-defined criteria related to the technologies’ costs
and benefits as well as ethical and legal considerations
[3,4]. This prioritization process is considered by many
health policy analysts, both in Israel and abroad, to be
internationally ground-breaking [1,5-7]. It is unique with
respect to its comparison of all proposed technologies
together (numbering in the hundreds, as in the example
above) subject to a budget constraint, and for its integration of professionally-performed technology assessments
with pre-defined criteria and ethical and legal considerations [5].
The criteria used by the Basket Committee [8] are
mostly universal, as we established in an earlier study [9]
in which we surveyed the literature (using PubMed and
Google) to discover the main criteria and other considerations for prioritizing new technologies in use internationally. Encompassing 11 countries and the US state
of Oregon, we were able to distinguish three main
groups of criteria: need, appropriateness and clinical
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benefits; efficiency (including cost-effectiveness); and
equality, solidarity and other ethical or social values. As
well, the quality of clinical evidence and factors related
to strategic issues and procedural justice were explicitly
considered in several countries.
Although these criteria and other considerations are
qualitatively similar across countries, their relative importance is different, reflecting international differences
in how the inevitable conflicts and trade-offs between
competing moral principles are dealt with. The Basket
Committee is mandated to resolve such conflicts and
trade-offs between competing moral principles based on
the value judgments of its members. According to the
Ministry of Health, “The criteria which guide the Committee’s work are not hierarchical and not equivalent in
their importance. The criteria should be used as a qualitative (and not quantitative) guideline for the Committee’s decisions” (p. 8) [8]. However, no guidance is
offered about how to weight and balance the criteria and
other considerations relative to each other [10].
“For a set of moral considerations to be useful to decision makers, some guidance on weighting of different
considerations needs to be given.” (p. 57) [11]. This requirement, or, conversely, the absence of such guidance
for decision-makers internationally, has been pointed
out many times by researchers [10,12-16]. Stafinski et al.
[16] assembled a comprehensive inventory of decisionmaking processes used in 20 countries (not including Israel). “While information requirements of all processes
appeared substantial and decision-making factors comprehensive, the way in which they were utilized was
often unclear, as were approaches used to incorporate
social values or equity arguments into decisions.” (p. 476).
Although cost-effectiveness evidence is the main consideration for prioritization agencies such as, for example,
the UK’s National Institute for Health and Clinical Excellence, other factors are also taken into account [17];
however, it is not clear how such factors are incorporated
in practice [15]. The advisability of there being more
structure in the decision-making processes employed
by the Israeli Basket Committee is suggested by a forthcoming review of the Committee’s decisions and the
reported comments of its members [18].
Informed by our earlier study’s results [9], this article
introduces a framework for health technology
prioritization based explicitly on value for money that
enables the main variables considered by decisionmakers such as the Basket Committee to be explicitly
included. The main challenge addressed by what we
refer to as the ‘Value for Money Chart’ is how to combine these variables in a transparent and intuitively
appealing way that helps decision-makers to focus on
the inherent tradeoffs when choosing new technologies
subject to a budget constraint. Although our exposition
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of the framework is couched in terms of the Basket
Committee selecting new technologies for Israel’s health
basket, we believe that the framework would also work
well for other countries as well as for other levels of
health technology prioritization (e.g. regional or service
providers).

Methods
Informed by the results of our earlier study [9] mentioned above, our proposed framework involves comparing four main variables for each technology (from a
societal perspective): 1. Incremental benefits, including
‘equity benefits’, to Israel’s population; 2. Incremental
total cost to Israel’s health system; 3. Quality of evidence;
and 4. Any additional ‘X-factors’ not elsewhere included,
such as strategic or legal factors, etc. It is important to
appreciate that these first two variables are at the aggregate level for each technology – i.e. in terms of the
effects of the overall intervention involving the technology on Israel’s population and health system respectively
– rather than at a disaggregated level (e.g. per patient
treated). Each of the four variables is now explained in
turn.
Incremental benefits, including ‘equity benefits’, to
Israel’s population

Health technologies have three fundamental purposes:
to save lives, to prolong lives, and to improve (or preserve) health-related quality-of-life (HRQoL); in
addition, health resources are used to reduce health inequalities [11]. Thus, the ‘incremental benefits, including
equity benefits, to Israel’s population’ potentially available from each technology has four main dimensions:
life-saving, life-prolongation, HRQoL improvements,
and ‘equity benefits’.
‘Equity benefits’ relates to the various aspects of equity
that ought to be taken into account when assessing
health technologies [19]. Consistent with our earlier
study [9], two main aspects (sub-dimensions) are
included in our proposed framework: the extent to
which, if the technology were not to be funded, patients
would be denied treatment due to a lack of alternative
treatments or difficulties accessing them; and the existence of other important equity-related social or ethical
benefits, such as the technology being targeted at specific populations with prima facie special claims (e.g.
children or minorities) or serving to reduce health gaps
(inequalities), etc.
It should be clear from the discussion above that this
first variable in the framework, ‘incremental benefits, including equity benefits, to Israel’s population’, is multidimensional. In order to be able to compare this variable
against the framework’s three other variables (explained
below) – for which, as discussed below, uni-dimensional
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measures exist – some means of aggregating the dimensions in a way that reflects their relative importance and
quantifies tradeoffs so that a uniform measure (index) of
incremental benefits can be created is required.
An obvious way of aggregating the three dimensions
of life-saving, life-prolongation and HRQoL improvements is to use Quality-Adjusted Life Years (QALYs).
However, for new health technologies QALY data may
not be available; and this ‘data problem’ is magnified if,
as is the case for Israel’s Health Basket, there are many
technologies to be evaluated at once. A practical alternative to using QALYs is to focus directly on the underlying dimensions themselves (albeit their data may be
less than perfect too), while also recognizing that each
dimension comprises various sub-dimensions. Thus, the
life-prolongation dimension incorporates increases in life
expectancy and the HRQoL at which the additional life
years are experienced; the HRQoL-improvements dimension incorporates the magnitude of the HRQoL
gains, their duration, and baseline HRQoL (‘need’).
Whichever of these two possible approaches is used,
some means of aggregating either QALYs gained with
‘equity benefits’ (itself multi-dimensional) or the underlying dimensions is required. A common methodology
from the field of multi-criteria decision analysis is to use
a points system (sometimes also referred to as a ‘scoring’,
‘linear’ or ‘point-count’ system).
A points system is a schedule of ‘point values’ (or
‘weights’) representing both the relative importance of the
dimensions and their degree of achievement; an example
for ranking new technologies that we developed in our
earlier study [9] appears in Table 1, where the point values
were derived from a convenience sample of respondents
(discussed later below) and are reported here for illustrative purposes only. Points systems, which have been found
to be accurate in thousands of ‘health’ and ‘non-health’
applications [20], are widely used for diagnostic and
treatment-based decision-making [21]. Other health applications include prioritizing patients within specific elective
services in the UK, New Zealand and Canada [22] and allocating transplant organs by the United Network of
Organ Sharing [23]. In the present context, using a points
system involves rating each technology according to its
performance on each dimension and then summing the
corresponding point values to get a ‘total score’ by which
the technologies are ranked. Later in this section we explain how to derive point values.
Incremental total cost to Israel’s health system

A technology’s ‘incremental total cost to Israel’s health
system’ (i.e. as explained earlier, at the aggregate level of
the overall intervention involving the technology) can be
measured in net present value (NPV) terms. This NPV
includes all expected future spending, net of any cost
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Table 1 Illustrative points system for the incremental-benefits variable
Dimensions

Points
(weights)

Lives saved, including ‘statistical’ lives (i.e. cure or reduced risk of death)
None (or not yet known)

0

Few: 1-50 lives saved

0.091

Some: 51-250 lives saved

0.192

Many: 251-500 lives saved

0.268

Very many: > 500 lives saved

0.343

Life-prolongation benefits – in terms of increase in life expectancy and its quality-of-life, and number of patients
affected
None/Very small (or not yet known)

0

Small benefits

0.053

Medium benefits

0.152

Large benefits

0.244

Quality-of-life gains – in terms of baseline QoL, size of QoL gains and duration, and number of patients affected
None/Very small (or not yet known)

0

Small QoL gains

0.051

Medium QoL gains

0.138

Large QoL gains

0.217

If this technology were not to be funded . . .
Many/most patients will be able to pay for it themselves (privately)

0

Many/most patients will get an alternative treatment (less effective) already funded by government

0.055

Many/most patients will not receive any treatment for condition

0.108

Other important social or ethical benefits, e.g. targeted to children/minorities; reduces health gaps, etc
None/Very small (or not yet known)

0

Yes

0.087

Note: The bolded values represent the relative weights of the dimensions overall (i.e. the bolded values sum to unity).

savings to the health system, over the intervention’s lifetime – i.e. the same lifetime over which the incremental
benefits referred to above are recognized. Alternatively –
as in our illustration in the next section – both the costs
and benefits could be in per annum terms. All else being
equal, a technology’s incremental total cost to Israel’s
health system will be positively related to the intervention’s time horizon and also to the number of patients to
be treated, which depends on how eligibility is defined –
which in turn determines the incremental benefits possible from the technology.
Quality of evidence

Especially for new technologies, there are likely to be significant differences between technologies with respect to
the quality of their clinical evidence. For example, if two
technologies are assessed as having the same incremental benefits (the first variable above), but one assessment
is based on higher quality evidence than the other, then
they ought to be differentiated in this regard – so that
the technology with the higher quality evidence receives
higher priority (all else being equal).

Several grading schemes for assessing quality of evidence [24-26] are potentially available, of which the
GRADE system [24] is perhaps the best known. GRADE,
which defines quality of evidence as “the extent to which
we can be confident that an estimate of effect is correct”
(p. 1490), incorporates four key elements: study design,
study quality, consistency (the similarity of effect estimates across studies), and directness (the extent to which
the people, interventions and outcome measures in the
studies are similar to those of interest). In general, however, caution should be exercised when applying grading
schemes. “It should be noted that not all the schemes take
into account the generalizability of the findings of the review to routine clinical practice. This should always be a
consideration when drawing up the implications or if
making recommendations.” (p. 82) [27].
Any additional ‘X-factors’ not elsewhere included, such as
strategic or legal factors, etc

This last variable in the prioritization framework is, in
effect, a catchall for any residual special circumstances
of a priori uncertain importance that ought to be
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recognized. This variable is meant to be implemented
simply as a ‘flag’ to alert decision-makers that such additional X-factors – which could be positive or negative
(i.e. supportive of the technology being added to the
health basket, or not) – ought to be considered, on a
technology-by-technology basis. For example, the technology of contraceptives for teenage girls involves unique
religious, ethical and social considerations that most
people would probably agree ought to be considered.a
There would be no need to recognize such X-factors if
the first three variables discussed above (incremental
benefits, incremental costs, quality of evidence) perfectly
captured all relevant considerations for prioritizing technologies. In practice, though, this is unlikely, as there
will almost always be particular technologies for which
there are additional factors that ought to be considered.
The key point is that if decision-makers think that a
given technology’s X-factors should, in effect, over-ride
its performance on the three other variables with respect
to being selected or rejected for the basket then the reasons for doing so should be made explicit.

Creating a points system for the incremental-benefits
variable

As discussed earlier, ‘incremental benefits, including
equity benefits, to Israel’s population’ comprises multiple
dimensions that are aggregatable into a single measure
using a points system. An example of a points system
developed in our earlier study [9] appears in Table 1.
The reported point values, which were derived from a
convenience sample recruited through the first author’s
professional networks,b are applied for illustrative purposes in the next section. Were the framework being
used by the Basket Committee, the points system’s
dimensions and their ‘performance’ levels would likely
need to be refined; likewise, the point values – the determination of which is explained next – would reflect the
Committee’s preferences.
Thus, after a points system’s dimensions and levels
have been specified, their point values, reflecting the relative importance of the dimensions to decision-makers,
need to be determined. Several methods and software for
implementing them are available, as surveyed in [15,28]
and [29] respectively. Methods that involve decision-
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makers expressing a choice between the alternatives of
interest, such as conjoint analysis (also known as ‘discrete
choice experiments’ [30]) which has been recommended
as the best overall approach for valuing health benefits
[31], are generally favored. “The advantage of choicebased methods is that choosing . . . is a natural human
task at which we all have considerable experience, and
furthermore it is observable and verifiable.” (p. 145) [32].
An example of a choice-based methodology is the
PAPRIKA method [33]. PAPRIKA, which is an acronym for ‘Potentially All Pairwise RanKings of all
possible Alternatives’, and software for implementing
the method known as ‘1000Minds’ [34] were co-invented
by the second author (from whom or via [34] the software
is available for free to unfunded academic users). PAPRIKA and 1000Minds were used in our earlier study [9],
and also here in our prioritization framework. Other applications of the method and software include prioritizing
patients for elective surgery [33,35,36], referring patients for
rheumatology services [37], classifying individuals by their
risks of developing rheumatoid arthritis [38], and measuring
patients’ responses in clinical trials for chronic gout [39].
The PAPRIKA method involves decision-makers –
Basket Committee members and/or their constituenciesc
if the Committee were to use the framework – using
their judgments to pairwise rank a series of hypothetical
technologies with respect to their relative priority for
addition to the health basket. The pairs of hypothetical
technologies, which are presented in random order, are
defined on two dimensions at-a-time so that decisionmakers are forced to confront a trade-off between the
dimensions with respect to their relative importance for
prioritizing technologies. An example of a pairwiseranking question (a screen from the 1000Minds software) appears in Figure 1.
Although it is possible for decision-makers to answer
the questions individually (with their results ‘averaged’),
based on the second author’s experience in similar applications [36], we believe it is better to have decisionmakers answer the questions as a group by having them
vote on each question and discuss any significant disagreements and reach consensus (not necessarily unanimity).
The PAPRIKA method ensures that the number of
questions that decision-makers have to answer is minimized by, each time a question is answered, eliminating

Figure 1 Example of a pairwise-ranking question for determining point values.
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all other possible questions that are implicitly answered
as corollaries of those already answered. This is achieved
via the method’s application of the ‘transitivity’ property;
for example, if decision-makers rank hypothetical technology ‘A’ ahead of technology ‘B’ and also ‘B’ ahead of
technology ‘C’, then, logically (by transitivity), ‘A’ must be
ranked ahead of ‘C’ (and so the 1000Minds software
would not ask a question pertaining to this third pairwise ranking). The number of questions answered by
decision-makers depends on the number of dimensions
and levels in the points system. The points system in
Table 1, for example, requires decision-makers to answer
about 40 questions involving trade-offs between two
dimensions at-a-time. Based on the answers, the
1000Minds software uses mathematical methods
(explained in detail in [33]) to calculate the point values
(reflecting the relative importance of the dimensions to
decision-makers).
After each technology has been rated on the points
system’s dimensions, the corresponding point values are
summed to get a ‘total score’ for each technology.
Equipped thus with a single value for the incrementalbenefits variable for each technology, plus a value for
each of the three other variables (compiled separately)
included in the framework, the four variables are ready
to be combined in what we refer to as the ‘Value for
Money Chart’. This is presented in the next section.

Results
The four variables discussed above for each technology
can be displayed in the Value for Money (VfM) Chart, as
illustrated in Figure 2. Although the VfM Chart is capable of representing potentially any number of technologies (limited only by the chart’s size), for simplicity and
so that the chart can be easily read on a journal page, we
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have restricted ourselves to 18 illustrative technologies.
The technologies’ names corresponding to their labels in
Figure 2 and their underlying data, including their ratings on the illustrative points system (Table 1), are
reported in Table 2.
Some of these technologies were chosen for inclusion
here because of the Israeli public’s interest in them, and
others because they represent a diverse range of characteristics. They are based on realistic data that were presented to or determined by the various Basket
Committees mostly over the period 2005-8.d Each technology’s ‘performance’ on each dimension, as well as the
quality of evidence, were determined by the first author
(OG) from her understanding of the data and, ultimately, her judgment. Accordingly, it should be recognized
that the 18 technologies are presented solely for illustrative purposes and should not be regarded as the same as
actual technologies discussed by the Basket Committee
(various years); and therefore it is not appropriate nor
feasible to compare the Committee’s decisions with the
illustrative ones presented here.
As can be seen in Figure 2, the vertical axis of the VfM
Chart displays each technology’s total score (as explained
in the previous section), reflecting its ‘incremental benefits, including equity benefits, to Israel’s population’ – as
produced here (for illustrative purposes) by applying the
points system from our earlier study [9] (Table 1) to the
technologies’ ratings (Table 2). The horizontal axis displays each technology’s ‘incremental total cost to Israel’s
health system’. The size of the bubble used to represent
each technology is in proportion to the ‘quality of
evidence’. Finally, a blue bubble (or lighter shade if
the chart is in black and white) indicates ‘any additional
‘X-factors’ not elsewhere included, such as strategic or
legal factors, etc.’

+ Quality of Evidence
where the larger the
bubble the higher the
quality of evidence
Benefits
(index)
i.e. incremental
benefits, including
equity benefits, to
Israel’s population

+ X-factors
i.e. not else where
included, e.g. strategic
or legal factors,etc
where technologies
with X-factor sare
denoted by blue
bubbles (and those
without by green
bubbles)

Total Cost

Figure 2 Value for money chart, with 18 illustrative technologies (see Table 2 for their names).

Lives Saved

Life-Prolongation
Benefits

Quality-of-Life
(QoL) gains

If this technology were not
to be funded . . .

Other important
social or ethical
benefits, etc

Total cost
(millions of
shekels, annual)

Quality of
evidence

X-factors

t1. Smoking cessation drugs
(smokers, 6000)

Very many:
>500 lives saved

Large benefits

Large QoL gains

Many/most patients will be
able to pay for it themselves
(privately)

Yes

5.29

high

not smoking is
a personal
choice

t2. Taxotere (head and neck
cancer, 200)

None (or not
yet known)

Large benefits

None/very small
(or not yet known)

Many/most patients will not
receive any treatment for
condition

Yes

4.6

high

none

t3. Herceptin (breast cancer –
adjuvant treatment, 700)

Few: 1-50
lives saved

Medium benefits

Small QoL gains

Many/most patients will get
an alternative treatment
(less effective) already
funded by government

Yes

124

high

none

t4. Elaprase
(Hunter syndrome, 3)

Few: 1-50
lives saved

None/very small
(or not yet known)

Medium
QoL gains

Many/most patients will not
receive any treatment for
condition

Yes

5.45

poor

orphan drug

t5. Visudyne (age-related
macular degeneration, 1050)

None (or not
yet known)

None/very small
(or not yet known)

Large QoL gains

Many/most patients will not
receive any treatment for
condition

Yes

26.47

high

none

t6. Left-ventricular assist
devices (terminal heart
failure, 12)

Few: 1-50
lives saved

Small benefits

Small QoL gains

Many/most patients will not
receive any treatment for
condition

Yes

4.83

high

none

t7. Statins
(hypercholesterolemia, 5600)

None (or not
yet known)

Medium benefits

Medium
QoL gains

Many/most patients will be
able to pay for it themselves
(privately)

Yes

16

high

strategic
considerations

t8. Pain relief (neuropathic
pain, 14,250)

None (or not
yet known)

None/very small
(or not yet known)

Large QoL gains

Many/most patients will get
an alternative treatment
(less effective) already
funded by government

Yes

46

high

none

t9. Revlimid (multiple
myeloma – 3rd-line
treatment, 200)

None (or not
yet known)

Medium benefits

None/very small
(or not yet known)

Many/most patients will not
receive any treatment for
condition

Yes

39

medium

none

t10. Dental care (children,
20,000)

None (or not
yet known)

None/very small
(or not yet known)

Medium
QoL gains

Many/most patients will not
receive any treatment for
condition

Yes

65

high

political
considerations

t11. Growth hormone
(short-statured children,
3900)

None (or not
yet known)

None/very small
(or not yet known)

Medium
QoL gains

Many/most patients will not
receive any treatment for
condition

Yes

25.6

high

none

t12. Avastin [Bevacizumab]
(colon cancer, 700)

None (or not
yet known)

Medium benefits

Small QoL gains

Many/most patients will not
receive any treatment for
condition

None/Very small
(or not yet known)

76.27

medium

none

t13. Over-active bladder drugs
(urinary urge, incontinence,
21,000)

None (or not
yet known)

None/very small
(or not yet known)

Large QoL gains

Many/most patients will be
able to pay for it themselves
(privately)

Yes

37

high

none
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Table 2 Data for the 18 illustrative technologies in Figures 2 and 3

t14. Fuzeon (HIV, 45)

None (or not
yet known)

Medium benefits

Small QoL gains

Many/most patients will get
an alternative treatment
(less effective) already
funded by government

None/Very small
(or not yet known)

3.33

high

none

t15. Long-acting insulins
(diabetes, 10,000)

None (or not
yet known)

Small benefits

Medium
QoL gains

Many/most patients will get
an alternative treatment
(less effective) already
funded by government

None/Very small
(or not yet known)

17.83

high

none

t16. Contraceptives
(adolescent girls, 20,000)

None (or not
yet known)

None/very small
(or not yet known)

Medium
QoL gains

Many/most patients will be
able to pay for it themselves
(privately)

Yes

3.11

high

socio-ethical,
religious
considerations

t17. Erbitux (colon cancer – for
KRAS mutation negative, 210)

None (or not
yet known)

Small benefits

Small QoL gains

Many/most patients will get
an alternative treatment
(less effective) already
funded by government

None/Very small
(or not yet known)

47.26

medium

none

t18. Humira (psoriatic
arthritis, 60)

None (or not
yet known)

None/very small
(or not yet known)

Small QoL gains

Many/most patients will get
an alternative treatment
(less effective) already
funded by government

None/Very small
(or not yet known)

3.49

medium

none
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Table 2 Data for the 18 illustrative technologies in Figures 2 and 3 (Continued)

Page 8 of 14

Golan and Hansen Israel Journal of Health Policy Research 2012, 1:44
http://www.ijhpr.org/content/1/1/44

Page 9 of 14

Which technologies are good value for money?

Which technologies should be funded?

Decision-makers (e.g. the Basket Committee) should
focus their attention first on the technologies in the VfM
Chart’s top-left quadrant – with high Benefits and low
Total Cost – while also being mindful of each technology’s Quality of Evidence and any X-factors. These technologies represent relatively good value for money. In
contrast, technologies in the bottom-right quadrant –
with low Benefits and high Total Cost – represent poor
value for money.
Possible acceptable tradeoffs between the Benefits and
Total Cost variables on the chart’s axes are in a nor-easterly/sou-westerly direction, conditional on Quality of
Evidence and X-factors. In other words, higher Total
Cost can be compensated for by higher Benefits, all else
(i.e. Quality of Evidence and X-factors) being equal. In
this respect, ‘best value’ candidate technologies are identified by the (upward-sloping) frontier in the VfM Chart
(see Figure 2 again and also Figure 3 later below). This
frontier, known as the ‘Pareto (efficiency) frontier’, identifies ‘dominant’ technologies in the sense that, compared to them, no other technologies have both lower
Total Cost and higher Benefits. (In contrast, the further
away a technology is from the frontier in a sou-easterly
direction, the lower is its value for money.)
The VfM Chart is useful for comparing technologies’ effectiveness, affordability and efficiency (i.e. costeffectiveness). That is, all else being equal, the closer a
technology is to the vertical axis, the more affordable it
is in terms of having a lower Total Cost; the further away
a technology is from the horizontal axis, the more effective it is in terms of having higher Benefits. The steeper is
the ray that can be drawn from the chart’s origin to each
technology, the more ‘efficient’ the technology is in terms
of having a higher Benefits / Total Cost ratio.

Prioritizing technologies involves the Basket Committee
mulling over alternative affordable combinations of the
technologies represented in the VfM Chart to arrive at
what the Committee considers to be the ‘optimal portfolio’ of technologies. In essence, the Committee should
aim to maximize the aggregate Benefits from the technologies to be added to the health basket subject to the
budget constraint and given the technologies’ Total Cost,
Quality of Evidence and X-factors. This involves a
process of trial-and-error.e However, for some technologies it is likely to be relatively easy for the Committee to
decide whether they should be added to the health basket or not, whereas other technologies will require more
deliberation.
For example, with reference to the illustrative technologies displayed in the VfM Chart in Figure 2, it is
easy to imagine that decision-makers would immediately
select smoking cessation drugs (t1) and Taxotere (t2)
(for the technologies’ names see Table 2). No other technologies are better (have higher Benefits) and these two
are amongst the cheapest available (lowest Total Costs)
– assuming X-factors for smoking cessation drugs do
not militate against this technology’s selection. Conceivably, the Committee might choose Elaprase (t4), despite
its poor Quality of Evidence, due to its high Benefits relative to Total Cost (arguably, this is consistent with the
practice of Israeli Basket Committees of selecting lifesaving orphan drugs).
The next three technologies with the highest Benefits
are Herceptin (t3), Visudyne (t5) and left-ventricular assist devices (t6). However, Herceptin has only marginally
higher Benefits than these two other technologies but is
approximately 98 million and 119 million shekels more
expensive respectively. Therefore, given these data, it

+ Quality of Evidence
where the larger the
bubble the higher the
quality of evidence
Benefits
(index)
i.e. incremental
benefits, including
equity benefits, to
Israel’s population

+ X-factors
i.e. not elsewhere
included, e.g. strategic
or legal factors, etc
where technologies
with X-factors are
denoted by blue
bubbles (and those
without by green
bubbles)

Total Cost

Figure 3 Value for money chart, after 4 technologies have been selected.
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would be understandable if the Committee decided not
to add Herceptin to the basket immediately but to reconsider it later (provided there is sufficient budget).
With respect to choosing between Visudyne (t5) and
left-ventricular assist devices (LVAD) (t6), it is easy to
imagine decision-makers preferring LVAD (and adding it
to the basket) as it has only marginally lower Benefits
than Visudyne (t5) but is 21.6 million shekels cheaper.
(It’s also worthwhile noting that LVAD was expected to
save the lives of 12 patients facing imminent death,
whereas Visudyne would reduce the risk of blindness for
about 1000 people).
These first four additions to the basket (costing just
20.2 million shekels) would leave the Committee with
the ‘abridged’ VfM Chart in Figure 3. Clearly, the new
Pareto frontier – consisting of contraceptives (t16),
Fuzeon (t14), Statins (t7), Visudyne (t5) and Herceptin
(t3) – is closer to the diagonal than initially (Figure 2),
which means that for these technologies the Committee
is likely to find thinking about acceptable tradeoffs between Benefits and Total Cost (as always, subject to
Quality of Evidence and X-factors) more challenging.
The Committee could decide to add all of these technologies or just some of them – for example, the Committee would again be confronted with deciding whether
or not to select Herceptin (t3) (still with the highest Benefits but also the highest Total Cost by a considerable
margin). For the sake of keeping the exposition here
simple, suppose that the Committee selected all five
technologies on the new frontier (including Herceptin,
and costing 172.9 million shekels in total). This decision
would result in another Pareto frontier (not shown) –
consisting of Humira (t18), long-acting insulins (t15),
growth hormones (t11), Revlimid (t9), pain relief (t8).
And so the prioritization process would continue, with
the Committee performing its deliberations until the
budget is exhausted.f

Discussion
Most decision-makers charged with prioritizing health
technologies, including Israel’s Basket Committee,
already consider the four variables included in the VfM
Chart, but, because of the complexity involved, typically
not in such a systematic and transparent fashion. It is
important to appreciate that our proposed framework is
not intended to replace decision-makers’ value judgments in any way. On the contrary, the VfM Chart is
intended to serve as a decision-support tool that is very
much based on decision-makers’ value judgments.
This dependence on decision-makers’ value judgments
can be appreciated by recognizing that, first of all, to
construct the VfM Chart decision-makers’ must reveal
their preferences about the relative importance of the
dimensions comprising the points system for the
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incremental-benefits variable (as explained earlier, by
answering the pairwise-ranking questions). In addition,
decision-makers need to rate each technology according
to its performance on the points system’s dimensions.
Naturally, such rating exercises can be difficult because of
the uncertainties involved, and so decision makers are
likely to need to deliberate. For example, with reference
to Table 2 again, should the impact of growth hormone
on the HRQoL of short-statured children be rated as a
‘medium’ or ‘large’ gain? Is prolonging a cancer patient’s
life by 5 months a ‘medium’, ‘small’ or perhaps even ‘large’
benefit? Moreover, such uncertainties are magnified by
the criticism that can be easily directed at these performance levels (‘small’, ‘medium’ and ‘large’): that they are
overly simplistic and not descriptive enough. For realworld applications the points system’s dimensions and
levels would need to be refined for the prioritization exercise in hand.
Obviously, the total scores calculated for the
incremental-benefits variable of the affected technologies
are sensitive to how they are rated by decision-makers.g
Especially for new technologies, such uncertainties will
almost always be compounded by deficiencies in the
data available for forming judgments. Sensitivity analysis
should be performed with respect to any controversial
ratings to see what difference, if any, they make to the
final decision about whether to add a technology to the
basket or not. For each technology that looks like being
rejected, and for which there is significant uncertainty
surrounding any of its variables, decision-makers should
ask themselves: “What would it take for this technology
to be in contention (e.g. on or near the VfM Chart’s Pareto frontier), and how realistic is such a scenario?” The
VfM Chart enables such ‘what-if’ experiments to be performed systematically.
The final respect in which the framework depends on
decision-makers’ value judgments concerns the
prioritization decisions themselves. As for all tools, how
the VfM Chart is applied is at the discretion of decisionmakers. They – rather than the tool – are ultimately responsible for deciding which technologies are selected.
The VfM Chart simply displays the main variables for
consideration and makes explicit the potential tradeoffs
between the variables on the chart’s axes, where higher
Total Cost can be compensated for by higher Benefits. It
is up to decision-makers to determine the appropriate
‘rate of exchange’ between Total Cost and Benefits and
also how to weigh the impact of Quality of Evidence and
X-factors, all of which depend on value judgments.
The X-factors variable, in particular, serves as a potential ‘over-ride’ mechanism for enabling a particular technology to be prioritized ahead of others that are
otherwise superior on the three other variables included
in the VfM Chart. A well-known Israeli example is dental
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care for children (similar to t10 in Table 2 and Figures 2
and 3), which was introduced to the 2010 Basket Committee with a strict demand from the Deputy Health
Minister, approved by the Cabinet, that it be added to the
health basket, regardless any other considerations [40].
If decision-makers (or their political masters) choose to
invoke such X-factors, they are, in effect, forced to explicitly explain why such a technology – with high Total
Cost and/or low Benefits and/or poor Quality of Evidence
relative to other technologies – ought to be added to the
health basket in preference to others. The VfM Chart
ensures such decisions are transparent (and auditable).
As mentioned in the Methods section, points systems
have been widely used for diagnostic and treatmentbased decision-making and for prioritizing patients for
specific elective services. Somewhat surprisingly, points
systems have not been so widely used for prioritizing
technologies, though there appears to be increasing
interest in doing so (e.g. see the references in [41]), including, for example, a recent report that argued for
their greater use in the NHS [15]. One possible reason
for this may be because, unlike diagnosing or prioritizing
patients, prioritizing health technologies involves cost
comparisons across technologies. Our proposed framework deals with this issue by including in the points system only dimensions related to the technologies’
incremental benefits, and then introducing their incremental costs to the prioritization exercise later when the
VfM Chart is created.h
By focusing on each technology at the aggregate level
– i.e. in terms of the effects of the overall intervention
involving the technology on Israel’s population and
health system respectively – the framework avoids the
problems associated with using Incremental CostEffectiveness Ratios (ICERs) to prioritize technologies.
Allocating a budget across possible interventions in reverse order of the technologies’ costs per QALY results
in the maximization of QALYs only if two conditions are
satisfied: (1) that interventions are sufficiently divisible
for the technologies to be purchased in incremental
units, and (2) that interventions are subject to constant
returns to scale (so that changing how much of a technology is used affects the resulting health benefits by the
same proportion) [42]. These two conditions seldom
hold [43] – in which case, ICERs convey nothing about
how affordable interventions are. Affordability is important information when allocating a budget; for example, a
technology with a very low cost per QALY might be
used to treat such a large number of people that its total
cost is unaffordable (e.g. potentially in excess of the
budget). Stephen Birch and Amiram Gafni recommend
an alternative conceptual approach to using ICERs based
on “determin[ing] whether in choosing to use some of
[the available budget] for one particular intervention, the
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health gains produced by this intervention exceed the
health gains that are foregone by not using the same
resources for all other possible interventions.” (p. 49)
[44]. “Because this involves the direct consideration of
opportunity costs, measured in terms of health benefits
foregone, it takes the form of a (non-monetary) costbenefit analysis.” (p. 2099) [45]. The VfM Chart is consistent with this conceptual approach.
As well as using the VfM Chart to represent potentially any number of technologies under consideration at
a point of time (e.g. when the Basket Committee meets
annually), technologies from the past (funded and/or not
funded) could be super-imposed for comparison purposes. The VfM Chart could also be used in a ‘dynamic’
manner consistent with Program Budgeting and Marginal Analysis [46]: as new technologies arise they could
be introduced to the VfM Chart and considered for
funding while, at the same time, old technologies are
identified for decommissioning. Such a longitudinal
focus would assist with achieving greater decisionmaking consistency over time.
Our proposed framework is compatible with the
prioritization process currently followed by the Israeli
Basket Committee, as summarized at the beginning of
the article. In more detail here, this process begins with
a discussion about each individual technology on its
own – specifically, its contribution to patients’ health
and society overall, independent of its cost. Technologies
deemed deserving of further consideration proceed to
the next stage where, after including cost data from the
‘Technical Sub-committee’, they are compared, subject
to the budget constraint [8]. This prioritization stage
comprises two rounds: in the first round, technologies
that are judged not to be worthwhile given the budget
constraint are discarded; and in the second round, the
Committee compares the remaining technologies in
order to choose those that should be added to the health
basket and that can be afforded.
The approach used to make the final prioritization decisions over the last few years is that each Committee
member nominates his or her ‘top ten’ technologies. Technologies nominated by a majority of members are written
on the board in the meeting room. Other technologies
nominated by fewer members are also written on the
board and flagged with a question mark (indicating less
support). The costs of all the technologies on the board
are summed. If the total exceeds the budget, then in theory
all technologies on the board are included for discussion
with respect to being dropped until the budget is met; but
in practice usually only the question-marked technologies
are considered. The order in which technologies are discussed by the Committee can be critical, as the inclusion
of one technology, given the budget constraint, necessarily
means that one or more later candidates will be excluded.
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We believe that the VfM Chart would be a useful
decision-support tool at both rounds of the prioritization
stage outlined above, especially the second round.i All
technologies that make it through to the prioritization
stage could be represented in the VfM Chart, which
could serve as the focal point to the Committee’s deliberations. In addition, the VfM Chart could be used as a
powerful communication device to explain to stakeholders, including the general public, in an obvious visual fashion why particular technologies were prioritized
over others. Such explanations might reduce feelings of
injustice suffered by patients whose required technologies were not added to the health basket – to the extent,
potentially, that even law suits might be averted.j

Conclusion
The Value for Money Chart introduced in this article is
an intuitively appealing decision-support tool for helping
decision-makers to focus on the inherent tradeoffs
involved in health technology prioritization. Such deliberations can be performed in a systematic and transparent fashion that can also be easily communicated to
stakeholders, including the general public. The VfM
Chart could be used by agencies like the Israeli Basket
Committee that have to perform the ‘super-human’ mission of deciding which technologies to fund – a mission
that must be performed each year, within a short period
of time and under conditions of intense public interest
and pressure.
The framework introduced here has not yet been applied in a real-world health technology prioritization exercise, but it is intended to be. An obvious area for
future research is pilot-testing the VfM Chart using real
data, thereby testing the framework’s usefulness. Ideally,
this would involve working with the Basket Committee –
including refining the points system for technologies’ incremental benefits to accurately reflect the preferences of
Committee members and/or their constituencies. Likewise, the framework could be tested and applied by health
technology prioritization agencies in other countries.
Endnotes
a
In addition, specific technologies could be similarly
flagged if decision-makers have concerns about the reliability of the technologies’ cost estimates (e.g. inflated or,
alternatively, unrealistically low).
b
The sample comprised 61 Israelis – specifically, 44
professionals or researchers in healthcare or related fields
(including 10 physicians and 7 health journalists), 5
representatives of patients’ organizations, and 12 members of the general public – plus 13 researchers from the
Joint Center of Bioethics in Toronto, Canada [9].
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c

The 1000Minds software can be used to survey the
preferences of large numbers of people; and so, if appropriate, the preferences of Israeli patients and taxpayers
could be captured.
d
Since then the data for several of the technologies –
ones re-submitted to the Committee – have changed.
The illustrative technology ‘dental care’ (for children) is
based on data presented to the 2010 Basket Committee
as well as media reports [40].
e
Although, in theory, this optimization problem is
similar to the classic ‘0-1 Knapsack Problem’ in Operations Research [47], it cannot be solved analytically using
dynamic programming because of the need, potentially,
to recognize X-factors – of a priori uncertain importance
– on a technology-by-technology basis, in addition to
the three other variables.
f
The prioritization and budget-allocation process outlined here can be supported by the 1000Minds software
mentioned earlier, which continuously keeps track of the
total costs of the selected and unselected technologies as
well as the remaining (unallocated) budget.
g
The sensitivity of technologies’ total scores to measurement issues can be alleviated, at least in part, by
introducing ‘mid’ levels with interpolated point values
(i.e. between the main levels).
h
In our earlier study [9], we experimented with including the Total Cost variable as a dimension in the points
system via a survey analogous to the pairwise-ranking
exercise explained earlier in the present article. Feedback
from respondents revealed that this rendered the
pairwise-ranking questions highly ambiguous (for an explanation, see section 4.3 of [9]). We concluded, therefore, that it is better to recognize Total Cost and Benefits
as separate variables (as is usual in Cost-Benefit Analysis
in general). Likewise, not including Quality of Evidence
and X-factors in the points system used to construct the
Benefits variable is justified by the likelihood that their
relative importance to decision-makers is idiosyncratic
to the particular technology considered (unlike healthrelated benefits, which are more generic).
i
Some decision-makers suggested in personal communications with the authors that the VfM Chart would
also be helpful for the health technology assessments
performed by the Health Technologies Forum.
j
For example, a petition brought to The High Court of
Justice by multiple myeloma patients against the Minister of Health and others (including the Basket Committee) challenged the 2009 Basket Committee not to add
the drug Revlimid for multiple myeloma (similar to t9
in Table 2 and Figures 2 and 3) [48]. The petitioners
claimed they were discriminated against relative to other
patients, especially people suffering from over-active
bladders for which the Committee added a technology
(similar to t13 in Table 2 and Figures 2 and 3) to the
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health basket. The petition was denied by the High
Court of Justice which found that the Committee had
not violated the law and nor had there been a failure to
meet the standard of reasonableness in the Committee’s
considerations and decisions. In our opinion, given that
the Committee’s decision was justified, had the technologies under consideration been displayed on the VfM
Chart, the decision and its justification, as well as the
need to choose between Revlimid and medication for
over-active bladder (if this pairwise choice had actually
been necessary) would have been clearer and more
understandable to stakeholders.
Abbreviations
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