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in economic evaluations. Since the benefits of prevention often
occur in the furore, the timef:rame of the eva.luation needs to be
sufficiently long and the perspectivesufficjently broad to capture
tne major outcomes. For example. a cost-effectiveness analysis of
needle exchange 'programs (NEP) for injection drug users in ODC
hypothetical citY found that a NEP progxam could ilfttt 46 HIV
infections among NEll dieff.s tfuririg :progrotffi ~tio~., hm, in
addition, it could avert 113 more HIV infections over a :five-year
period in NEP clients, their drug and sex partners, and their off-
spring."

Conversely, economic evaluations may ouerstat« the eesr-
effectiveness of prevention if external and downstream aJ5t5 ace
Dot included. Some prevention activities have offseuiug effects
that may not be included in analysts and that: may inft~ the
cost-effectiveness of prevention. For example, mandatory SEat-
belt usage has been associated with increased average speeds,
and these offsetting effects may contribull: to increased rather
than decreased traffic fatalities ..Q. Similarly, since prevention usu-
aUy bas downstream effects. estimating the cost-effectiveness of
prevention requires linking prevolrion to health 0IItaJmc.s.. How-
ever, establishing this linkage can be difficult. since it requireS
modeling a dynamic sequence of often IJIlceITain events," Some-
times inappropriate assumptions are made 41 or downstream
effects are omiteed, For example, cholesrerol screening of chil-
dren may appear to be a wise investmalr if only initial screening
costs are included. However, the costs of the clinical evaluation,
additional office visits, nutritional counseling. follow-up Iabora-
tory tests, diet, and medications, and. m addition, the psydwIogi-
cal impacts of labeling childn:n. dwarl the costs of initial
screening. 44 Similarly" requiriDgperiodic screening for AN has
long-teem .costsrhat should be amsider.ed.45."'6

In sum, prevention may provide jmportant benefits and costs
to nonusers that are not included in economic evaluations. Soci-
ety's health is more than the sum of the health of the individuals
using health services, It is, adminedly, often diftkult and not
always appropriate to quantify and inclode euemaliries in «:0-
nomic evaluations; for e:xamp~ extema1ities can be exdudrd. if
their indt.'Sion wmililnot~ the rela~ce6.t~of
a preventive activity. We would argue that when prew:ntion pro-
grams provide significant benefits or costs IX) otheIS, these should
be discussed, explicitly JistaI, and if possible quantified and
incorporated ir.rome base ana-lysis DC examined in sensitivity
analyses. Guidelines could be developed for how far analyses
should go in considering the broader nmificarioos of health care
interventions, as well as bow IX) handle them: analyborJ.JyP .
Afiothtr lean:-ul7.e·nG....;= .~ that l.lt<..clytts he in""mAlly oonsistent
in including extemaIiries, including both costs and benefits, and
explain their reasons fuT inclusion and exclusion.

Prevention's Costs and 3mefits t6 Indi~
Prevention may not only decn:ase morbidity and monaIity •.but
also provide intangible bendirs and COSfSy such as reductions or-
increases in pain and suffering and other JlOIllIV!nctny out-
comes, which should be OOfisidcred in. ·ea:m.Gmlc f:"-r.ll~5. 4',...
The treatment of intangibk:s often deu:rmincs whether a preven-
tive program is relatively (:O$I:-effective.uAlthoGgh intangible
benefits may also be importilnt for treatmeat, the :key hendits of
treatment are more often reductions in morbidity and mortality.
Our discussion focuses on intangible beIldi$ andcosu parncn-
lady relevant to prevention that have been less smdii:xL.

Prevention is often defined as successful when nothmg hap-
pens, usually at some future time, wIlli!: ~ is successful

when something happens, usuaUy in the present. Prevention,
Dowevt'I; not only provides benefits ar the time in me future
when something .mighr have occurred, hut it also provides a
stteam of intangible bendirs up to that time-what Cohen
termed -utility-in-anticipation" versus "utility-in-use."12 Mosr
pwple disl~ IIDa:Itllinty about £utnre ourcomes and are willing
to pa)' large amOlmr.s- to reduce um:enainty<9 .•0 (e.g., pregnant
-women <Irewilling to pay large amounts for ultrasound to
obtain information on the fetusj.sl In addition, HIV testing may
not only reduce furore .infections, but also may reduce anxiety
mid ur~m-ty for those in!!!!!! to. he. uniafected, To our knowl-
edge. however,. economic evaluations of HIV testing have not
atmnpted to ~ or indnde the intrinsic value of HIV
teSting.

As ~ p~oosl-f,.eAtew.eHrie¥ pmridc- ~Itb benefits to
nonusa-s; in addition, tfreyma.y-proridepsyc-hological or intan-
gible benefits ("interdependent utility ••).n..n People are con-
cerned about the health of others, whether it is for selfish, pater-
nalisric, or altruistic reasons.5l.Sl For example, over 8.5% of
households in the United States. make donations to charities. 54

The saris&aion we receive from helping others, howoever, is diffi-
cult to qu;mti£y. and inanporare into eammnic evaluations. As
Labelle noted, it is "ironic manti!: benefits accroing from one of
the primary motiYes fur public intervention in the health care sec-
tor (to help others] have been excluded from evaluations of ser-
viCCS.'D

On the other band, pwrention also bas intangibk costs that
an: ofn:n ~ included in «:0IKfDIic evaJuations, inflating the
cost~ ofprevemion..For example, mv testing may
provide the benefit of reduced anxiety; however, for the very few
who receive f.tIse-positive results, the intangible costs can be
enormous,55 and false-negative results can also exert a cost in
fal$: rea~ or increased risky .behavior. Another example
IS exercise, which is unpleasant to many people and requires
time and effort that could he spent on other activities. The
indirect and intaugible QJSt5 ate Irey-deremUuants of the cost-
eHectiveness of eutcise. programs.. 56.S7

One adYaIJa! in measuring intangible effects is cost-utility anal-
ysis fCUA)~ a variation on cost-effectiveness ana\ysis(CEA) that
incorporates individUllls' preferences or utilities for health care,
most commonly using QALYs. The report from the Panel on
Cost-EffectiVeness in Health and Medicine recommends the
expanded use of CUA.2' However. there is substantial centro-
~ OW!Fdiffi:rrpr methods- of obtaining utilities,,"J9 [e.g., me
utilities cbos:en b mc:asuummt may nor capture the range of rel-
c:vant utitities~ and CUA is not. yet widely used. particularly for-
ewaluating .prevention. for example, a review of economic evalua-
.nons of HIV prevention services found that Drily 10% of studies
wereCUAs.""

One promising approach to incorporating externalities and
iut:angihles that has only .recendy received much attention in the
.health literature is measuring tire benefits. of prevention using
contingmt. valuation surveys of people's willingness-to-pay. '\-'0

W.tllinglless-to-pay isme maximum amoun~ of income an individ-
ual is wilting t.o gi~ up to CIlsure that.a proposed service or
good is available. This method provides a comprehensive mea-
SU1'e of benefits because it captures the existence value of preven-
tive services. including externalities and intangibles. '1.71 For
example, the willingncs •••.tn-pay method has been used to mea-
sure the bendits of cmnmnnity prevemion pmgr.uns for cardio-
vasc.War disease Q: and the bcmdits to pamtts of poison control
~ which provide advice for poisoningmcideuts among chil-
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dren, n The conrepmalfo!!na-'ltion and rn$rnls used to measure
willingness-to-pay, however, are contro'lersial7.l-7S

The methods of economic evaluation fur: prevention. iodudiog
discounting, externalities, and intangibles, also haft' imporomt
implications foeequity. The ro!e~f ~on.i:n r~udngunce1'-
tainty benefits not only individuals, hut also socidyby pooling
risk and promoting a more level "playing field," Prevention is
similar to health insurance, in mat people share the costs now so
that a few canbenefir in me ftnllr~.1~Jf ~tiOtt is enconraged
for everyone, which is often the case due to the difficulty in Qr-
gering prevention to those who are most at risk fO£ future dis-
ease, then individuals with a lower probability of gt:ttiug the
disease will benefit rdarively less from prevention. Therefore,
although prevention may increase equity. it may he less cost-
effective than treatment because it is provided 10 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 rote of prevmrion in
increasing equity is, however, usuaUy neglected in economic eval-
uations.7•12 One hindrance is rhar those who are most in need. of
prevention are often me least likely to actually obtain it,and
therefore prevention programs as implemented may not increase
equity. Paradoxically, preventioo 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 bendits 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 wben prevention programs provide sig-
nificant intangible benefirs OT costs these should be discussed,
explicitly listed, and if possible incorporated into the analysis. As
they are with externalities, analysts should be intcmaJly consis-
tent in analyzing intangible effects and explain then- 1'l'!2S()JlS for
inclusion and exclusion. Future research should explme me abil-
ity of utility analyses to include It wider range of intaugible bene-
fits and the usefulness of different approaches to measuring
intangible effects.

An Example: The Cost-Effectiveness of a Vaccine
to Prevent HJV
We use a hypothetical example of a vaccine to pl"CftJltHIV to
illustrate how the methods of economic eyaluation can both
understate and Olfe:rsrat.e me cou-effectitreneSS of ~n and
how analyses can explicidy indudea discussion of excluded fac-
tors and their implications. Although we draw 011 published anal-
yses of the potential efficacy, risks, and bene1its of HIV
vaccines,3,,17 this example is iUustr.nive snd should not be con-
fused with a comprehensive CEA.

We assume tbat a vaccine 10 prevent HIV infection &as
become available; however., because of its high. cost and.limireG
effecti'leness, a eRA witt assess whetha-·~ vaccine should he
provided or whether current treatments shoutd continue while
waiting for the development ofa less expensive and more effec-
tive vaccine. Figure 1 iUusrratesa possible decision analytic
model. We assume rhar ","'e have a papulation of 1.000 people,
and that without the vaccine 20% of the popuJation will get
infected (n = 200). If the vaccine is offered. 50% of me popula-
tion will accept it (n = 500). The vaccine appears to oonfa-
·immunity mY' 50°/0 uf ·diose -;,ilo are iiiiii'tuniad '(n ~ 25<J),
although 10% of these individuals will still get HIV (n = 25).
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The wccine cosss 15,000 per petS06 due to high research and
admieisrrarion costs, The cost of HIV treatment is assumed to be
$100,000 when discounted at a standard rare (5%) (note that in
this example the measure of effectiveness is casesaverted by the
vaccine. which sasesteeatmene costs; therefon; we emphasize dis-
counting of benefits la~ trcatmel1t comJ). We assumed that
treattnent costs would occur over a long period of time and
would therefore be discomm:d. whife other bendits and costs
W01IldOIXUT in the short teJm and would not he discounted,

To illustrate our points, we analyzed nine scenarios.
1. The base case;
.2. ~ discount rare for benefits is low and therefore the vac-

cine is more cost-effective [treatmentcosts = $150,000);
3. The discount raee for benefits is high and therefore the vac-

cine is less wsr-eHecrive (treatment costs = $50.(00);
4. E:xtemalllendits are included and therefore the vaccine is

IDOIe cosr~ ti.e.y we included the sa:ondary impact of
immnnlzation by assuming that: SBCCt:SSful immunizations. will
,avert one additional HIV infection for every two ~cinarions,
saving the-cests of tteattnent [$100,000 each]);

S. ExremaJ cost'S are included and therefore the vaccine is less
cost-effective {i.e., we iucluded the offsetting effects of immuniza-
tion by as5wning that everyone who is immunized unsuccessfully
increases their risky behaeiors and infects one oeher person,
incmasiDg the COSEsof tRatlJlCm ($100.000 uchlh

6..lntangible bmdiu ace ~ and tht!£efore tire-vaccine is
more CO!lt-efieaive ~i.i!.,we assumed that the n:duction in uncer-
tainty of bc:coming HIV infccred for those who are successfully
immlDliud is valued at $100,000 each);

1. Intangible costs are included and therefore the vaccine is
less con:-effective (i..c:.,.. we assumed that. the~ caused by
HIV infettion Jor these who were thought to be successfully
ill1IllW1i:zed bm: still getHIV is valued at $1,000.000 each);

S. Ii. ~ dlarcGmbines the factOrs described above that
make immunization more cost-effective {Ill, 413,*5);

9. A scenario that combines the .factors described above that
make immunization less cost-effectise (it2,#4, #6).

FigW'C 2 shOWl> OUt results in a h..'"a!th polk-I space where net
CO$f$("Does the vaa::ine save 1J1OI1eY~"}an: ploued on the Y axis
and effecrivmess ("Docs the vaccine avert: ClseS?") is plotted on
the X axis, 7&-t6 Sceuarios that fall in the righr upper comer are
·d~ily pm«a:bte; they.g~ moneaj ar..d avert cases. The left
lower quadrant: contains scenarios thartose money and cause
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Figure 2. Results: (1) The base case; (2) The disCDrmt rate for
benefits is low; (3) The disrowtl tau for b~ is high; (4)
External benefits are included; (5) External costs are incJMded;
(6) Intangible benefits are included; (7) brttmgible costs aTe •
inchtded; (8) A scenario that rombirres the ftsdOrs deseribed
above. which ~..akt"Sim.~~ ••.Itt.imtmere ro51rf:ff!!aiue (#1 lU
#5}; (9) A scenario that romb~tbe factw6 d;crib~4b~ve.·
which makes itntmmization less cost-effective (#2, #4, #6).

more cases and are clearly to be avoided. For example, if all of
the factors that make: vaa:incs look- more ~-cffeaive are
included {#8), the program will save 0ftT $100 million and 137
infections, compared to no vaccine. However, if an of the facmrs
that make vaccines look less oost-effective are included (it9j. me
program will cost over $46 million and actually cause 175 more
infections due to an increase in risky behavior. compared to no
vaccine (details available from the first author).

Although we remind readers that our analyses are hypotheti-
cal, they do illustrate bow changing the discount me :md inl:lud-
ing or excluding external and intangible C05tS can greatly aHect
the results. If these factors can be quantified, sensitivity analyses
should be cOnducted by varying these different factors. Particu-
larly useful are threshold anaJyses, which t:fctermine at what criti-
cal value the relative alst-eHectiveness changes. For instance, we
could use threshold anaJysis to 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 include or .quantify important &c:mrs.
analyses should explicitly nore which faaors have been excleded
or not quantified and their pntentialimpac;t: on the results. One
approach would be for economic evaluations to c:xplicitly.array
the excluded factors in addition to the standard reporting of
costs, effectiveness, and .ratioS.I'.IS.47.7l Table 1 iUustrat:eshow ~
could bave listed excluded factors and their possible implications
if we had nor quantified them in our hypothetical aDalysis of an
HIV vaccine.

Cenclasioas
We conclude that the methods of economic evaluation may both
understate and overstare the cost--dfectivem:ss of prevention.
Many benetis-o{ ~ are nm.inclnded in economic evalua-
tions, making prevention ~tivdy less cost-effective. but there
are also costs not included and assumptions made that" make pn:-
vention relatively more C05t~ The.llCltt step is to e.xam-

Table 1. Summary of c:xdudcd costs and benefits. hypothetical
vaccine example

Factors

Potmtial impact: on cost-effectiveness?
(very high, high. medium, low, none,
nla)

Discount late
High
Low

Inclusion of externalities
Benefits
Costs

Inclusion of intangibles
Bendirs
Costs

High
High

Very high
Very high

Very high
Very.high

ine closely whether the methods used in economic evaluations
can or even should be modified.. In some cases, standardization
would be helpful. such as tht report by the Panel on Cost-
F.ffectivmess ia Health and Mc:diciue..21 Standardization, bow-
~. may not always he useful since variations may be legitimate

.and stan~nlizatiOD might stifle methodologic development, J3 or
it may be impossible to quantify amain 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 question is not whethu prevmrion saves money. but
whetha it provides.improved health fOJ" a reasonable cost rom-
~ mother aJrernaUtcs.4 Simiwly, the qeesrion is not
whether 00 fund preeennon or treatment, but what should be the
relative mix . .Economic evaluations will continue to be useful in
informing decisions on the allocation of resources to prevention.
However.,. tn¥riad fuctm:s cause treatment to be more valued than
prevemion. by individuaIs.c health care providers, and society. We
caution. thc:ref'oR that. despite the usefulness of economic evalua-
tions, any clJanges in the IDC"tbods used will not necessarilY lead
to~.rlu::r-Il"..o.."e-Ot" less ~ln ~tion. Invcstm.ents in
prevemion, as well as :inhealthcate in general,.are ultimately
political and social as wen as economic and clinical issues.

"This JIllper was written primarily while Dr, Hnlrgmve was Acting Assis-
WIt Directer for:Bebaiotal Sc:imas, Offict of HlVl AIDS, Centers for
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an NlH RItST AwaJd lB Dr.1'hiIlip:!l f/lll4864-02l and NIMH Center
Grants MH424S9' and MHS2716. We tkmk DryaD Loce, Dandle; Ste-
ven Teutsch, CDC; and oun:oUeagm:s linne IiBtiture rot"Health Policy
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