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dren.” The conceprual foundation and methods nsed o measure
willingness-to-pay, however, are controversial 2-7*

The methods of economic evaluation for prevention, incuding
discounting, exiernalitics, and intangibles, also hase imporant
implicarions for equity. The role of prevention in reducing uncer
tainty benefits not only individuals, but also society by pooling
risk and promoting a more level “playing field” Prevention is
similar to health insurance, in that people share the costs now so
dhat a few can benefiv v the finure.™ i prevention s enconraged
for everyone, which is often the case due to the difficuley n tar-
geting prevention to those who 2 most at nsk for foture dis-
ease, then individvals with a lower probability of getting the
disease will benefit relatively less from prevention. Therefore,
although prevention may increase equity, it may be less cost-
effective than treatment because it is provided 1o everyone rather
than only those with a high probability of disease. In compari-
son, treatment is (usually] provided only to those who need it,
making treatment more cost-effective. The roke of prevention in
increasing equity is, however, usually neglected in economic eval-
uations.™?2 One hindrance is that those who are most in need of
prevention are often the least likely to actually obtain it, and
therefore prevention programs as implemented may not increase
equity. Paradoxically, prevention programs may consume the few-
est resources when they are directed to those least in need, since
fewer resources may be necessary to encourage low-risk individu-
als to use preventive services.

In sum, prevention provides intangible benefits and costs that
should be at least considered in economic evaluations. As with
externalities, it is often difficult to measure and incorporate
intangible benefits, bur when prevention programs provide sig-
nificant intangible benefits or costs these should be discussed,
explicitly listed, and if possible incorporated mto the analysis, As
they are with externalities, analysts should be internally consis-
ent in analyzing intangible effects and explain their veasons for
inclusion and exclusion. Furure research should explore the abil-
ity of utility anslyses to include a wider range of intangible bene-
fits and the usefulness of different approaches to measuring
intangible effects.

An Example: The Cosr-Effectiveness of a Vacgine

to Prevent HIV

We use a hypothetical example of a vaccine to prevent HIV o
illustrate how the methods of economic evaluation can both
understate and owerstate the cost-effecrivenees of prevention and
how analyses can explicitly include a discussion of excluded fac-
tors and their implications. Although we draw on published anal-
yses of the potential efficacy, risks, and benefis of HIV
vaccines,’®”” this example i illustretive and should not be zon-
fused with a comprehensive CEA.

We assume that a vaccine to prevent HIV infection has
become available; however, because of its high cost and limired
effectivenress, a CEA will assess whether the vacciae should be
provided or whether cnrrent trearments shonld continope while
waiting [or the development of a less expensive and move effec-
tive vaccine. Figure 1 illustrates a possible decision analytic
model, We assume that we have 2 population of 1,000 people,
and that withour the vaccine 20% of the population wifl ger
infected (= = 200). If the vaccine is offered, 50% of the popula-
tion will accept it (n = 500). The vaccine appears o confer
immaonity for 50% of those who are mmmniesd {7 = 250,
although 10% of these individuals will sull ger HIV {n = 235).

Figure 1. Decision tree.

The vaccine costs $5,000 per person due to high research and
admimstration costs. The cost of HIV weatment is assumed 1o be
$100,000 when discounved at a standard rate (3% {note that in
this example the measure of effectiveness is cases averted by the
vaccine, which saves treatment costs; therefore, we emphasize dis-
counting of benefits [averted treatment costs]). We assumed that
treatment costs would occur over 2 long period of time and
wonuld therefore be disconared, while other benefits 2nd costs
would occur in the short term and would net be discounted.

Ta illustrare our peints, we analyzed nine scenarios:

1. The base case;

2. The discount rate for benefits is low and therefore the vac-
cing is more cost-effective {treatment costs = $150,000);

3. The discount rate for benefits is high and therefore the vac-
cine is less cost-cffective {eatmaent costs = $50,000);

4. External benehits are incinded and therefore the vaccine is
mere cost-effective (i.e., we inchided che secondary npact of
immunization by assuming that successful immunizations will
averr one additional HIV infection for every two vaccinations,
saving the-costs of earment {$100,000 each]);

5. Bxrernal costs zre included and therefore the vaccine is less
cost-effective {ie., we included the offserting effects of immuniza-
tion by assuming that everyone who is immunized uasuccessfully
;masadm:nskyhdxa\«mznd infects one other person,
mcrzasng the costs of treatment [$100,000 cach]);

6. Intangible henefits are included 204 therefore the vacoine is

- more cost-effectve {i.e., we assumed that the reduction in uncer-

tainty of becoming HIV infected for those who are successfully
imumumized is valued ar $100,000 each);

7. Intangible costs are included and therefore the vaccine is
less cosreffective (i.c., we asswmed that the distress caused by
BV infection for those who were thought e be successfully
immmnzed ber stll ger HEV is valued at $1,000,000 each);

8. & scenaric thar combines the factors described above that
make immunization more cost-effective {#1, #3, #5);

9. A scenario thar combines the factors described above thar
make immunization less cost-effective (#2, #4, #6).

Figurce 2 shows cur results in 3 health policy space where net
costs {“Duoes the vacoine save money?”} are plotted on the Y axis
and effectiveness {“Does the vaccine avert cases?™) is plotted on
ttha:d&“&mriosshatfallinﬂwrigbtnppcgamcr are
cheasly prefonable; they save money and avert cases. The left
lower quadrant mnmms scenarios that lose money and cause
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Figure 2. Results: (1) The base case; {2) The discount rate for
benefits is low; (3) The discount rate for benefits is bigh; {4)
External benefits are included; (5} External costs are included;
(6} Intangible benzfits are included; (7} Inmtangible costs are
included; (8) A scenario that combines the factors described
above, which makec inmusization more cost-effective (#1, #3,
#5); (9) A scenario that combines the factors described above,
which makes immuenization less cost-effective (#2, 44, #6).

more cases and are clearly to be avoided. For example, if ail of
the factors that make vaccines look more cost-effective arc
included {#8), the program will save over $100 millien and 137
infections, compared o no vaccme. However, if all of the facrors
that make vaccines look less cost-effective are included {#9), the
program will cost over $46 million and actually cause 175 more
infections due to an increase in risky behavior, compared 1o no
vaccine {details available from the first author).

Although we remind readers that our analyses are hypotheti-
cal, they do illustrare how changing the discount rate and includ-
ing or excluding externa} and intangible costs can greatly affect
the results, If these factors can be guanified, sensitivity analyses
should be conducted by varying these different factors. Particu-
larly usefud are threshold analyses, which determine at what crit-
cal value the relative cosi-effectiveness changes. For mstance, we
could use threshold analysis 1o assess how much risky behavior
would have to occur in order to make providing vaccines less
cost-effective than not providing vaccines.

If it is not possible to inclunde or quantify mnportant factors,
analyses shonld exphicitly note which factors have been excluded
or not quastified and their potential impact on the results. One
approach would be for economic evaluations to explicidy array
the exclnded factors in addition to the standard reporting of
costs, cffectiveness, and ratios. 415477 Table 1 illustrates how we
could have listed excluded factors and their possible implications
if we had nor quantified them in onr hypothetical analysis of an

HIV vaccine.

Conclusions

We conclude that the methods of economic evaluation may both
understate and overstate the cost-effectiveness of prevention.
Many benefit= of prevention are not inclnded in economic evalua-
tions, making prevention rclatively less cost-effective, but there
are also costs not included and assumptions made thatr make pre-
vention relatively more cost-effecrive. The next step is to exam-

Table 1. Summary of exclnded costs and benefirs, hypothetical

vaccine cxample

Porential impact on cost-effectiveness?

{very high, high, medium, low, none,

Facrors nfa)
Discount rate

High High

Low High
Inclusion of externalities

Benchis Very high

Costs Very high
Inclusion of mtangibles

Costs Very high

ine closcly whether the methods used in economic evaluations
can or cven should be modified. In some cases, standardization
would be helpful, such =s the report by the Panel on Cost-
Effectivencss in Health and Medicine * Standardization, how-
ever, may not always be useful since variations may be legitimate
and standardization might stifle methodclogic development,’ or
it may be impossibie 1o quantify cextain costs and benefits. In
these cases, analysts can discuss significant costs and benefits so
that they can be considered in the decision-making process.

The guestion is not whether prevention saves money, but
whether it provides improved health for a reasonable cost com-
pared 1o other alternatives* Similarly, the guestion is not
whether 0o fund prevention or treatment, bat what should be the
relative mix. Economic evaluations will continue to be useful in
informing decisions on the allocation of resources to prevention.
However, myriad factors cause treatinent to be more valued than
prevention by individaals, health care providers, and society. We
caction thesefore that, despite the usefulness of cconomic evalua-
tions, any changes in the methods used will not necessarily lead
to eithes more or less investment in prevention. lnvestments in
prevention, as well as in health care in general, are ultimately
political and soctal as well as cconomic and clinical issues.

This paper was written pemarily while Dr. Holrgrave was Acting Assis-
tnn:Dnncwrfancinvmnl Scumas, Office nfl*ilVIAIDS Centers for

Grants MH42459 and MHS52776. We thank Bryan Luce, Battelle; Ste-
ven Teutsch, CI¥C; and our colleagoes av the Institute for Health Policy
Smdies, University of California-San Francisco, for their many helpfal
comments.
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