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Economic Evaluation of Safer Choices

A School-Based Human Immunodeficiency Virus, Other Sexually Transmitted
Diseases, and Pregnancy Prevention Program

Li Yan Wang, MBA, MA; Margarett Davis, MD, MPH; Leah Robin, PRD; Janet Colling, PhIY

Karin Cayle, PhD; Elizabeth Baumler, PRI}

Objective: To cvaluate the cost-cffectiveness and cost
beneiin of Safer Chobces, a school-based human immu-
nodeficiency virus, other sexually transmitted diseases,
and unintended pregnancy prevention intervention for
high school students.

Methods: The bascline cost-effectiveness and cost ben-
efin were derived in 4 steps: (1) estimation of intervention
costs; U2 adaptation of the Bernoulli model 1o transkane in-
creases in condom use into cases of human immunodefi-
ciency virus and other sexually ransmived diseases avened,
and development of a model to translate increases in con-
traceptive use intg cases of pregnancy averted; (3] trans-
lation of cases averted into medical costs and social costs
averted; and (4) ealeukation of the net benefit of the pro-
gram. Multivariable sensitivity anabysis was performed 1o
determing the robastness of the base-case resulrs.

Results: Under hase-case assumptions, at an interven-
tion cost of $105243, Saler Choices achieved a 15%

increase in condom use and an 11% increase in contra-
ceptive use within 1 year among 345 sexually active
atpdents, An estimated 0.12 eases of human immunode-
ficiency virus, 24.37 cases of chlamydia, 2.77 cases of
gonorehea, 5.86 cases of pelvic inflammatory disease,
and 185 pregnancies were prevented. For every dollar
invested in the program, $2.63 in wowal medical and
sorial costs were saved. Results of most of the scenarios
remained cost saving under a wide range of model vari-
able estimates,

Conclusions: The Zaler Cholces program is cost-
effective and cost saving in most scenarios considered.
School-based prevention programs of this Lype Warrant
careful consideration by policy makers and program plan-
ners. Progeam cost dara should be routinely collected in
evaluations of adolescent prevention progrims.,
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0} REDLCE BLirman (e -
deficiency virus (HIV) in-
fection, infection by other
sexually wransmitted dis-
eases (3TDs), and umnin-
tended pregnancy among US adolescems,
school programs to reduce unprotected
sexual intercourse have heen imple-
meented across the United States. Evalua-
tions have shown that such programs
indeed reduce unprotected sexual inter-
course® and substantially increase con-
dom wse and other forms of contraceptive
use among sexually active students, ™
Because resources to fund school-
bazed HIV, other 5TDs, and pregnancy pre-
vention programs are limited, program ef-
ficacy alone is not sufficient 1o justily
program implementation. Issues of prac-
tical concern to policy makers and pro-
gram planners are cost (whether they can
afford a particular prevention program),
cost-effectiveness {whether the effects of
a program justify the cost of i1s implemen:

tatlon), and cost benefit Cwhether the ben-
efits of 2 program exceed itz cosis).

The effectiveness of selected school-
hased adolescent HIV, other STDs, and
pregnancy prevention programs has been
established; to our knowledge, however,
no economic studies of those school pro-
grams have been conducted. From a
broader perspective, cost-elfectivensss and
cost-henefit studies of behavieral inter-
ventions te reduce HIV and other STD in-
fection and unintentional pregnancy
among adults and adolescents are lim-
fred. Bost of these studies have been of
HIV risk reduction interventions thar war-
geted inravenous drug users™ (one of
which includes youth in high-risk sima-
tons), adult urban women, " and adulior
adolescent gay and bisexual men. ' Few
behavioral interventions have specifi-
cally addressed reduction of 5TDs other
than HIV, and we found no published cost-
effectivencss or cost-benefit analyses of
sivch Interventions or of interventions to
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MATERIALS AND METHODS

ANALYTICAL FRAMEWORE
FOR ECONOMIC EVALUATION

Lising 2 societal perspective, we considered the effects on
the incervention stedents and their sexual partners in oo
models, We included program costs, the costs of condoms
andd oral contraceplives, amd medical and social costs averted
by prevention. All costs are in 1994 deollars wo correspond
with the tming of the inervention and dara collection.
The base-case analysis was condwctsd in £ steps. First,
we estimated intervenuion costs. Second, we adapred the
Bermoulli model™ w ranslate increases in condom use inbg
i oo HIW anuel piher ST avemied, and we dn:l.-'u:l,u:.ptd_a preg-
riancy misdel i transke imereases o conlmoeplive whe inlo
sy of pregnancy averted. Third, we translated cases of ad-
verse health cuicomes averted inco medical and secial costs
averted. Faurth, we calculated the net benefit of the pro-
pram. A multivariable sensitivity analysts was performed o
deermine the robusmess of the base-case analysi.

INTERVENTION COSTS

Intervention costs consisted of pregram oosts and thi cosis
ol condoms and aral contraceptives. To estimate the pro-
pram costs, we conducted a retraspective costanalysis, We
cstimated the direct oosts of program delivery (Takle 1}
incwrred aeress the 5 majer components of the Safer Chiices
pragram—schoal organization, currcwlum and sall de-
velopment, peer resources and schaal environment, par-
ent education, and school-community linkages. We ex-
clded the costs of developing the program and conducting
the program E'I.'.HI.'I.LHI:i\:I-CI'L.

The costs of condoms and cral contraceptives were
estimated as the producs of the number of condoms or oral
contraceptives weed within § vear among inerveniben so-
dienes and their sexual pariners and the whalesal= ]'.h:nn: af
condoms or oral contraceptives. Because many EENAZETs
obtain free condoms and subsidized oral contraceptives,
the wholesale price is 2 mare :ppmpﬁnu rellection of soci-
etal costs than the retail price. In our stady, we used &
wholesale price of 50008 per condom, cleulated by Tan
and Bemaledi™ In the Safer Choices evaluaion,™ 67% of
345 interveniion students reported using condoms, and
the average number of sexual contacts within 3 months
was 0.63. Therefore, the estimated number of condoms
used by imervenion students and their panners within 1
T b G14E (345 = 67% = 6.6% 2 £}. Bacouse no pub'lishn:d
data are available for the wholesale price of oral contrcep-
tives, we used a price of 30.95 per pack based an the pur-
chase price at the Michigan State Health Deparument, OF
35 intervention students, 83% repacted using contracep-
tives (oral contraceptives alone, condoms alone, or oral
contraceptives and comndoms), and the average mumber of
sirikal partmers wias 183 ALTLONLE, these students, .ﬁ.m-p'rl.g
the 345 intervention students, S007% were males and
40.3% were lemales, so the woml number of lemale siu-
denns and leenale pariners was $590 [(345 2 30, 7% = 1,83+
(3450 40,55 | We assumed thar half of the students who
reporied wsing any eraceplive used oral Coniraceplives
andd estimated number of oral contraceptlve packs used
withim 1 year oo be 1900 {4005 8% 3005 x 12),

CASES OF HIV AND OTHER 5TDS AVERTED

We ranslaced the increase in condom use into cases of HIV
and other STDs averted, In our swady, the cavegory “other
STDs" consiss of chlamydia and gonorrhea infections and
pelvic inflammatory discase (PID), & major medical conse-
quence of these infections, We did net inchule human pap-
illama virs infection, the most prevalent STD in the Unied
Sranes ™ becanse e efectivenss: of candom use tn present
human papillems vins infeoion is no clear, We also irans-
laved the incredse in conlraceplive wse into cases of preg.
nancy and pregnancy outcomes averted. In our swody, preg-
nancy oucomes inchede abomion, misearriage. and live bick.

Eixr uur:nnnnmi:.an:l:r'si.:.wﬁmadc eaperal n.'gsumpl;in:ln::
in translating the increase in condom wse nve cases of HIY
and other STDs averted. (1) All sexual partners wers of the
oppesite sex. The elfectiveness study of Safer Choices asked
abot sexnal intercourse without specifically nquiring abou
same-sex behavior, (20 The seaual partners of intervention
studentswere froma peol ourside the intervemion growp with
nooverlapamong sexual pariners. Beeause only abowt 35 stu-
dents were sexually active in cach intervention school, the
chance teat their sexual partners were in the same group is
small. (3} The intervention prevented disease rransmissien
frominfected sexual parners o uninfected intervention Siw-
denis (prinsary transmission], and it prevented iransmission
from infected intervention students 1o aninfected sexmal part-
ners [Emm.da.'n':.- transmission). (23 The HIV [.lm‘alcn.-:: ritles
andd ST incicenca rates among sexual partners of inbereen-
iz stucenes were th average raves of 2age proups, those gged
1310 1% vears and (hose aged 10 to 44 years, because we did
nat know the age distributon of the studens’ parmers. (Oher
STDeareall bacterial infections ar, in the cage of PID, caused
by bacterial infection. Because the dme berween iransmisslon
and wreatmenn is much shocter tham that of viral 3TDs, such
a5 HIV, we used the prevalence rate for HIV and the incidence
tate for other STDS.) (5 Condan e per sl was equal te the
percentage af students 1L-5i.ng condoms at last infercouTse,
(6] The interrention cflocts lasted for 1 year,

We :Bﬂill.r'ltd the Bernoulli madel of HIV transmis-
sion'® 1o translate the increase in condom wse inoo cases of
HIY amd other STDs averted. The Bernoulli model is a cu-
iialative pm'bn'h-ﬂ'it:r'ﬂ'uatin'n. that estimates the ]'.-rnhal_':i]-
ity of FIIV infection based on + variables—nwmiber of sexual
partners, nanber of sexnal conmlacts with sach partner, HIY
prevalence, and probability of transmission. According to
the model, the probabilicy, P, of becoming infected as the
resulL nfuuj.r_u:.:i:u.;;_; in a telzl of n sexual acts with a single
partner is as follows:

Pal=f{l-z)sm(l=c}],

where 7 ks the prevalence of HIY infection in e popula-
tion and o is the ransmission prebabalivy of HIV. For pri-
mary iransmission, we firss calowlased cthe probabilin of a
sexually active student becoming infecred in ssch study eon-
dition within 3 months 25 the result of engaging in an av-
erage of n sexual aces with each of the m parners (F; or
B3, where | indicates the intervention condition and ¢ in-
dicates the control condition: then we converted the
3-month probabilioy inte & 1-year proebabiling:

(1-C1-P)* or (1-{1-F.)"].

For secondary transmission, we first calculated the prob.
ability of an uninfected sexual partner becoming infect-
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ed in each conciion within 5 monchs &s the resuln of
engaging i & wotal of a sexual ze1s with one inlected stu-
dent (P ar P'F then we converted the 3-month prob-
abilluy Inwe a L-year probabilicy:

-01-P 1 er [1-01-F )L

Uzing 1l [-:'n-"uwing equations, we calculated the toual
numhber af cases averted as Mo+ X

i Frimary Transmission

Pezl-i[1-wl+=[l-a{l-£I]*]™
Pl =f[1=w]+am[L-mf{d -cf]*™
Hp=dpl{l-RF-(1-F)'

(2] Secondary Transmission

P = 1= [1-a{]-gf]]"
Pl= L= -] -efi}]*
X= i [(1 =Py =(1-F"}],

where X, is the number of cases averred by preventing
primary transsiission within 1 year and X, is the number
af cases averted by preventing secondary transmission
within I year. The remaining model warables are listed
inn Table 2 with their definitions, hase-case valaes, the
range of values wsed for sensiuivity analvses, and
SOLUECES,

Far the HIV prevalence rae, we used 509% of the es-
tiowated prevalence of the Job Corps population in Califor-
nin and Teweas (G019 For the 13- w 19-vear-old age group
because the Job Corps population is 2 group with a higher
prevalence of HIW infreciion than the general adolescem
pepulation. For the 10- w0 d4-year-old age growp, we whed
itz Froin the Cradde o Climical Preveniive Services® 1o de-
termine the HIV prevalenoe rare, We estimared ST inei-
e raves vsing surveilbnee dia from the Centers for Ds-
e Control aml Prevention, Atlanta, Ga ®***and case T[T
dara from Califomia and Tesas.

We consiclered the number of PID cases averied ns a
result of preventing chlamydia and gonorrhea infections.
Chlamydia infections allect 4 million persons each year and
cause 253% to 50% (average, 37.9%) ofthe 2.3 milllon cases
of PID reporred each year in the United States® Between
10% and 20% Gverage, 15%) of unereated gonorrhes in-
levtions lead e FID, and up vo 808 of women inlecied with
gonocrhes are asympiemaic.™ Using the 1994 5TD inci-
dence rates rom California and Texas, we estimarted the
proportion of gonorrhea infections by sex imen, 54%; and
veamen, 44%). Then, we concluded thai for each case of
chiamydia prevented, 0,234 (57.5% X 2.5+ 4} eqses of PID
wotll e averted, and that for each case of gonorchea pre
vented, 0,055 (15% = 809% € +67%) cases of PID would be
awernied

PREGHANCY CASES ANERTED

We developed a pregrancy model 1o translate contracep-
tive use into cases of pregirancy averled:

Y= Nl lg K+ (L-gIL| - [gh+(1-g)L]}
L=1-{1-m"

Q=g ¥ X g ¥y,
where ¥is the wotal number of pnrﬁnrmir.i-m averiecl, The
TeImLining model varinkies are listed in Table 3 with their
definitions, base-case valucs, the range of values used for
sensitivity analyses_ and sources.

Beciwse Lhers were m:l--:l'irq-:_'l;l}' messured data for the
probability of becoming pregnant within 1 vear without con-
waceptive use (L), we first calculzizd the 1-month prob-
ability () a5 g % §: % @3 % . and convered this 1-momh
probabilivy inte & Lyear probabilicy as 1<01-20," Con-
traceptive failure rates are defined as the percentage ol wornen
aged 13 wo 1% years who experience an unintended preg-
nancy within the first year of use': 16.6% for condoms,
5.97% for oral contracepaives, and L.O0% for both candons
amd orzal contraceptives, We estimated the overall conra-
ceptive failure (K} as the weighted average Gilure rate of
e 3 contraceplive methods (condoms, 15.6% X 49, 23%;
oral contraceptives, 3.9 % 1.5%; and boakh, 1.0 3 40 2590,

COSTS AVERTED

We consiclered medizal and social costs averted by the Safer
Chaices program

Medical costs averted by preventing HIV, other 5TDs,
and pregnancies were calculaned a3 the number of cases
averted muliplied by e medical st per cise. For medi-
ral cost per Lase, we considered 2 PRYET PErspec lives—
privaie secror and public secior (Table 4. Because sund-
&5 o0 |:|u|u|.il: sector costs are [imited, we were resiricied o
using privace secior cost data fer the base-case analysis. We
used privitte sector and public sector costs for the sensi-
tivity analysis,

For the cast ol HIV eeaimenl, we wied the medical
cost af intermedinte level of care, disconnted ar 5% and ad-
justed o 19 dollars, froma study by Heligrave and Pinker-
ton. " The cost data for i:|'||.ar.|1:.ln:|i= amil gnnnrrhc.a {518
menes are from 3 study by Trussell eral,™ also adjusted v
105 dolbars. Trussell and colleggues drew costs for the pri-
vlllg Seclir ana[*_.'xiﬁ from Medstag's 1993 MarkesScan da-
tahase, which contains payment informadon [rom large ern-
ployer programs, and deew cosis [ar the puhl.ii: Gl
analysis from the Californis Medicaid program. For the
meedical cost per case of PID in the private sector selling,
we used the weighted cost estimated by Howell eral. ™ How-
ell and collsagues caleulsied the weighted east of PID by
canbining the probability of sequelac (Chospitalization for
FID, chronic pelvice paln, ectopie pregnancy, or inferilio
and the associated cosis o5 estimated h:r' ".:'n.’u:;hingl-:m aned
Kaiz,® who had reviewed discharge data from California
acue care hospitaksand cost daua from San Franeisea, Calil,
practices amnel the American Medical Association. W cast
cdata per case of PID are avallable for the publle sector, so
we assumed the cost to be 5095 of the private ssclor cost.

The medical cost e live hirth was estimared 'I}'-' the
Divistom of Beproductbve Healdh, Centers for Disease Con-
trosl aned Prevension, using 9 months of Meclstar Data fram
1995 (Table 5). Diagnosis-related growp codes wene used
o categorize maternal and birth status, The cost per Live
barth includes the cosis of maternal and newborn care and
wis estimared asa weighved average eost by combining the
probakbility of varouws hirth sutcomes {normal full-term in-
[anis, preterm infanis, and infants with preblems), We cal-
culaved the abartion rate by using the binth rae and abaos-
tion ratio reported by Koonin and colleagnes.™ We
calculated the miscarriage rate by subtracting the abor-
tion raie and birth rate from the pregnancy race. Mo daca
were available on medical costs afl miscarriage; we

Continned on next page
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asdumed them o be the same as those for abortien. For the
prourrence of prenatal care, we used data from the study
el Ventura et al, ™ inwhich 92.7% of mothers had Live births
and uzed prenatal care, The medical cost per pregnancy was
caleubited as the weighted sverage of costs for abortion, mis-
carriape, five birh, and prenaral care.

For the social cost of HIV infection, we weed the ap-
prosamagion of $430000 per patient {in 1990 dollars) in losi
productivity orepone wages) determined by Holigrave e al™
which was based on earlier caleulations by Mekay and Fhil-
lips.™ The esdimate was based on o 6% discount rate and the
ssumpdion that the average patient with sequired inumu-
nodeficiency syndreme s 37 vears old at the time of diag-
nosis. For the social cost of pregnancy. we nsed the average
w05t of 35606 per case of childbearing {in 1996 dallars) by
Maynard " which estimated the average cost saving during
2 Li-yvear pertod following childbirth among women whe
gave birth at the age of 20 o 21 years compared with women
wha gave birth ot younger than 18 years. The estimate was

based on a 3% discount rae, and inclueded the cosis of eam-
ings-refated outcomes, public assistance, and other conse-
guences. We caloulaved the social costs averted by prevent-
ing HIY and pregnancy as the number of cases avered
multiplied by the estimaved sockal cost per case.

SENSITIVITY AMALYSIS

['o test the robustness of the base-case results, we con-
ducted 3 muldvariable censitivily analysis aver a reason-
able range of & variable estimates; probabilior of HIV and
other STD transmission, HIV prevalence rate, STD inci-
dence rates, condom use per act, contracepaive failare rate,
percentage of students using contraceptives, and medical
cost per case. The data sources for all variables are the same
as thase used in the base-case analysis. For eondom use per
acr and perceniage of stuclents 1|.~:i:|g rnnrmccpl_irﬁ_w{ used
a 507 3E and the base-case value w calculate the upper-
and lower-bound estimaies.

Table 1. 3aler Choices Program Cosls®

Gampanent Wariabla LCalifarnia TexRE Talal Cosl, §
Teacher tramting Mo ol eachsrs 2500 35.00

Hourty pay, 5 152F 1333

Mool howrs .00 30,00 ok

Suteotal, 15166 50 1.3 536.50 2013310
Tearking Mn. ol schools S0 L]

Mo, ol glasses per school 10,00 1100

Mo, of ke=sonzs 000 10,00

Huourly, gy, 5 1947 13353 o]

Sobbotal, 5 §7.35 00 EERS0D 16 400,50
Fear taclilztices MNo.of p2er facilfalors SO0 500 T

Shipand per person, 5 FO000 306755 A

Sebbokal, 5 p[efn whu i 1543650 25 436,310
Site conndinabor fraining Mo, ol site coordinasors 500 5100

Mo, of hoss 10,00 10,00

Haurly g, & 12.47 1533 ot

Fobiotal, & arasn- o 55 50 1h40.00
it pacsdiration Mo, of zile condinabors 5.00 500

No. ol Bdares 144.00 144 (0}

Hourly pay, 3 1347 1333 =

Subtotal, 5 1401840 BSAT B0 23 616.00
Gumiculum packeges Ho. of currculum packagas 200 3500

Price ko one cumicilum, 3 6400 &4.00 b

Sublotal, £ 1664, 00 e 00 004,00
Enplemanlation manuals o, o implemenlation mangals 5.00 Lol o

Frice for ane implementetion mansal, & 4900 49,00 T

Subbotal, & ! : 245,00 245.00 ELTH
Aothiby kis Wo, o aciaity Kis 500 5100 R

Price for nne actiiby kot 5 53000 S0l T,

Sublotzl & 245,00 : ; 05 a00.00
Photoonpies of stodanis Ko of handouts 19,00 19,00

. of sludents i the'imznention group 1255.00 {0100

Price of pholociey pir pape. 5 0.0 0.

Sublolal, & g L - P 151.80 43035
Pbocapiet for teachers Ko, of handosts 149,00 fe.00 2

Wa, of faachere ; 2600 35.00 A

Frice of phiotocogy par paga. 3 AT (.01 .

Subtot, 5 : 2484 Ebh 11.54
Viteos B of videns 5007 : 5,00

Gostof vidan, 5 113,00 ; 115,00 L

Sublol & qro.m ; 75,00 1152,00

* Milued weava provided by ETR Associatas, Scoms Wilss Call The foral pragvan cosd was S107 85154 ENisas indicats deis nal aopieaie
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Data Used {Variable}

IV pravakings rate or STO mldema o
ra1e of seval parkners :
 Parnerssgad 1518y
Pariners aged 10544y

magh (=] 20 T s e
Sing sexact ransmission -
ekl (o) 5y AR e R
(ondom effecirmness -0
wm‘nﬂquh‘mﬂcﬂ‘erSTD&ta},
Gandom use par act Tfesy
{!:rnlrﬂu:-?ﬂhunm S R
Inlenvantion condifion ()00
Hﬂ.ﬁfcﬂnﬂ.ﬂsmmmﬂmr £ |
wilhiss the Bs13 ma, - . ':..'-,-.=-{L
wheraention copdtion [.ni ;
N, of pariners per studant within
the lzst 3 ma, derfa.rmm
condition {m) e,
Kb, of rtinfected sludents, 0
nizrenniion condtion (AL
Hea. of vrinfected Sooial partners -
of idacied studanls,
intarvenlion condtizn | 1)

-

*Caged of pelic inflamimaiony dissase av-.'-r-'-m' wenz ool n:-a-'-:-,da-w wrsiag these vaniables, See “Cases of MYV ang mwmmw Subgcling i ihe

“Ifarenigie and Metirods " techion v descantion, MV indicales homan immunodaficiency wines; STO, sencily fansmitsd diseass.

fLialies in parEntiess wend usad for sensiieiy dmaboes,

§Fify perzent of the esfimated HIV srsaiee (0015) .1.rr.‘|:11§| Joth Civpg parficieants it Calfomis aod Taas,

Ellerreed from slafe ST and popalaiog daly of Calfands and Texss.
Huihors cicnanpas,

prevent teenaged pregnancy. A few studies'*" have ex-
amined the costs associated with HIV and ather STD iveat-
ment and the costs of wenage pregonancy and parent-
hood,

This study evaluares the cost-eflectiveness and cost
benelit of Saler Choices, a school-based education pro-
gram designed to prevent HIV, other STDs, and preg-
nancy among high school students. Safer Choices is a
2-year, theory-based, multicomponent intervention, an
evaluation of which was implemented during the 1993-
1994 and 1994-1995 school years. The primary aim of
Safer Choices is 1o reduce the number of students en-
gaging in unprotected sexual intercourse by reducing the
number of sexually active high school students and by
incrensing condom and contraceptive use among those
students whe have sex. The program focuses on school-
wide change o inlluence stwdent behavior,

The elfectiveness evaluation of Safer Choices was a
randomized trial involving 10 schools in northern Cali-
fornia and 10 schools in southeast Texas. Five of the
schools in each state were randomly assigned to the in-
tervention; the remaining schools were assigned toa com-
parison program consisting of a sandard, information-
based, HIV prevention curriculum, Data from baseline
and 3 follow-ups at 7, 19, and 31 months were colleced
for the effectiveness evaluatton, but our study is based
on only the F-month results because the results for the
subzequent follew-ups are still unpublished, The co-
huoret for the effectiveness evaluation of the first ¥ months

of 5afer Choices consisted of 3677 ninth-grade studens
who completed the baseline and first follow-up sur-
veys. " Of these students, 47.5% were male and 52.5%
were female. The ethnic and racial representalion was
mixed; 31% white, 27% Hispanic, 18% Asian or Pacific
Islander, 17% African American, and less than 1% Amerl-
can Indian or Alaska Mative; 7% of the students indi-
cated they were of another race or ethnicity. Mulilevel
statistical analyses were used to adjust for baseline varia-
tiom and the clustering effects within schools. These analy-
ses fownd .a..‘ai.gﬂin{“u.nl, irncrense in condom [FPe= 02 and
contraceptive (P=03) usc at last intercourse among the
345 smudents who reporied kaving sex in the previous 3
months, At first follow-up, 52% of students in the con-
trol group and 67% of students in the intervention group
reported using condoms an lasy intercourse, and 37% af
students in the control group and 68% af students in the
intervention group reported wsing contraception at last
inlercourse.

—

The Figure displays the results of base-case analysis. The
results of the sensitivity analysis (Tabkle & and Table 7}
demonsirate that changes in major model variables in-
fluenced health and economic benefits. Although the re-
sults of most scenarios remained cost saving, there are 2
seenarios in which the results are not cost saving. The
first occurs when the following variable estimates are wsed-
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low probability of HIV or STD transmission, low per-
cemtage of students using contraceptives, high contra-
ceprive failure rate, low medical costs, and low preva-
lence or incidence rate, The second scenario is identical
1o the first scenario, except that Low condom use per act
is used instead of low prevalence or incidence mte. The
probability of ¢ither scenario necurring is low. Al-
though fot cost saving, the 2 scenarios may well be cost-
eflective, becanse the total costs averted in the scenarios
are close 10 1he intervention cost

The medels developed in our study allowed us to test the
cost-elfectiveness and cost benefit of a sexual visk reduc-

tion intervention 1o determine whether the interven-
tion can be justified from an economic perspective. The
metheds and data used are conservative, and the find-
ings are generally robust. The resulis of our study sug-
gest that the Safer Choices program can be delivered a1
a reasonable cost and that it is cost-clfective and cost sav-
ing in most scenarios considered. The cost-gffectiveness
of the program may vary by geographic region and de-
pends largely on 4 factors: HIV prevalence and STD in-
cidence rates; program costs; medical care costs for HIV
and other STDs treatment; and medical care costs of preg-
nancy sutcomes, espectally live birth. The Safer Choices
program will generally be more cost-effective, with higher
prevalence and incidence rates, higher health care costs,
and lower program costs.

The results of our study are generally consistent with

B ' those of other economic analyses showing modest be-
230 1o Calen nelbas Av -
= it LA L) Al havioral effects 1o be cost-eflective. For example, one
— _—= I 3 - I o s .
i Gewd (Variabie} e eraoed A Yl ?Etud} found :!.'mjp_m ention -;:-:n_:ld be cost e_f[l:ctr-l: even
- — : if as few as | in 260 drug users changed his or her be-

Frozabiity that ceadation in & ghen Barkes 043 havior 1o prevent a new HIV infection, Other economic
AR ST P analyses'™? have also found that behavioral interven-
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To our knowledge, our study is the first 1o assess
the cost-elfcctiveness of a school-based sexual risk re-
duction imervention. The siudy findings have implica-
vions [or resource allocation and curriculum decisions
made by school health administrators in staté and local
education agencies and in individual schools, First, a
cchool-hased sexual risk intervention can be cost-
effecrive: thus, school-hased prevention Programs of this
type warrant careful consideration by policy makers and
cchool administraters. Second, local lactors such as pro-
gram costs, prevalence res, incidence rates, and medi-
] coss should be taken into accownt in making deci-

<ions aheut whether an intervention will be cest-
elective. Third, mote economic analyses of school
PrOgTAmS TSt be performed to enable policy maliers and
=chool administrators o look beyond simple cffective-
ness in making decisions about which curricula to imple-
ment in classrooms. Researchers should routinely in-
chade cost data and other variables likely to influence cost-
elfectiveness in their program evaluations.

Ohur study has several imitations. First, we used a
simple, 1-year cumulative probability 10 estimate the num:-
ber of HIV and giher STD infections averted. Such an ap-
proach does not take into account long-term and dy-
namic infections averted; a moTe complicated maodel is

| — —— i needed 1o simulate the epidemic of HIV and ather STDs
| SaferChowss = | ramsmission more precisely. However, the simple model
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| Mg, #3800 | .
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vention students were from a poel cutside of the inter-
ventien group based on the few intervention students in
each school, Filth, cost studies on adolescent preg-
nancy and pregnancy outcomes are limited; more up-to-
date cost analyses are needed.

This study has demonserated how economic analy-
sis can be .l.pplu:r.l Lo @ primary prevention intervention
targeting adolescents. As more behavioral studies of
schol: and community-based interventions demon-
strate effectiveness in reducing adolescent risk behav-
kors, 1t will be increasimgly important toostudy their cost-
effectiveness. Economic evaluation should become a
sonethine part of adolescent health research o better en-
able policy makers and program planners to determine
which imervention programs will most elficiently de-
crease adolescent risk behaviors and at what cost.
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