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The efficacy of a behavioral intervention to reduce human immunodeficiency virus (HIV) 
risk behaviors was tested in a randomized, controlled trial with three high-risk popula- 
tions at 37 clinics from seven sites across the United States. Compared with the 1855 
individuals in the control condition, the 1851 participants assigned to a small-group, 
seven-session HIV risk reduction program reported fewer unprotected sexual acts, had 
higher levels of condom use, and were more likely to use condoms consistently over a 
12-month follow-up period. On the basis of clinical record review, no difference in overall 
sexually transmitted disease (STD) reinfection rate was found between intervention and 
control condition participants. However, among men recruited from STD clinics, those 
assigned to the intervention condition had a gonorrhea incidence rate one-half that of 
those in the control condition. Intervention condition participants also reported fewer 
STD symptoms over the 12-month follow-up period. Study outcomes suggest that 
behavioral interventions can reduce HIV-related sexual risk behavior among low-income 
women and men served in public health settings. Studies that test strategiesfor reducing 
sexual risk behavior over longer periods of time are needed, especially with populations 
that remain most vulnerable to HIV infection. 

T h e  Puhlic Health Ser~, ice  has iilentifieil 
HI\' inkction ,IS the most cr~t lcal  present 
threat to the nation's public health.  Rates 
of HIV lllfectio~i anil ac i l~~ired Immune ile- 
ticiency s\-n~lrome (.I\II>S) are higher 
alllorig racial and ethnic m~nor l ty  p o p ~ ~ l a -  
tions, esliecially .i\frican .Americans, n.110 
represented 41V0 of nen. .AILIS cases in 
1996. S e ~ e r a l  trellds in the epidemic are 
especially ilist~~rbliig: People ,Ire most af- 
fected iluring their producti~-e years, infec- 
tlon appears to he occurring at increaslnglv 
younger ages, and heterosexnal transmisslo11 
is rising 1-apiilly, especiall\- arnollg etliliic 
minority xvomen ( 1  ) .  These trelids under- 
score the  need h r  interventions that effec- 
tively reduce sexual risk lleha\.ior among 
ethnic ~nlllority heterosexual ,~iiults living 
in lilgli HIV seroprevalence areas. 

In  response to illrectives from Congress, 
the Natlonal Institute of Xlental Health 
(NIMH)  initiated the NIMH Xlultlsite 
HIV Prevention Trial 111 1990 to idevelov ,I 
risk reilr~ction intervention haseii on cur- 
rent best practices in HI\' are~.ent ion and 
to test its efficacy with ~ ~ n J e r s t ~ ~ d l e c l  aiiii 
iiisailvantageJ populat~ons at ln~lltiple sites 
across the Uniteii States. Thls article iie- 
scribes the main findinps of the trial, a stuily 
that inclnded both self-reported and biolog- 
ical ilutcomes and a common yrotoci-il at 
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multiple sites (1). 
Tlle trial \\-,I> ~mlilementeil  in  1 7  inner- 

city, cc-immunit\-has4 clinics located in  
five metropolitan areas. NIXIH fundeil 
principal iiivestigators iii seven sltes: the  
Bronx aiid Harlern, Nen  'fork City; hla11- 
hat tan ancl Brooklyn, Ye\\- 'fork City,  and 
nor thern Ye\\- Jersey; Baltimore, h'lary- 
lanil; At lanta ,  G e o r y a ;  hliln.,~ukee, R'is- 
consin; Los ringeles, California; ancl Or -  
ange a i d  Sari Berna rd~no  coruities, Call-  
fornia. Par t ic~pants  were recrultecl he- 
tn1een Jailnary 1994 anil February 1996 
fro111 three ~l i , t inct  por~ulatic>nr at risk 
of aciluiring HI\' anii other sexually 
ti-ansmitte~l diseases (STDs):  men  anil 
\vomen in S T D  clinics and \vomcn attenil- 
ing health service organizations (HSOs) .  
mostly priinarv care clinics ( 3 ) .  

Recruitment procedures, Participants 
\Yere screeneil for HIV-related high-rlslc 
acts ivith ,I reliahlc anil senslt1r.e procedure 
(4)  in the 11-aitiny rooms of all recruitment 
clinics. Eligibility criteria includeil the hl- 
lon-ing: age (2C \ears or older for ST13 
participants, 18 years or older for HSO 
~vornen) ,  engaging in r~nprotected \.aginal 
or ,111al sex in the  past 90 d q s ,  and Il'lr-ing 
at least one of the follon~ing over the  past 
9C clays: sex with a nelv sexual partner. 
more than one sexual partner, a n  STD,  a 
sex~lal partner they kiiew alsc-i had iltller 
sexual partners, or ses with ;in inlection 
drug user or a person infecteil ~ i t h  HI\'. 
Most persons reported primarily heterosex- 

ual heha\-lor, although 7 %  of lllale partici- 
pants reported having sex with Inen Jurlllg 
the  3 months liefore tile liaseline inter\-iew. 
Of 18,593 yersons screened, 1706 partici- 
pants were ranilomirecl, representing 3390 of 
those eligible at screening. Of these, 1564 
men aiid 862 ~ v o m e n  were recruited from 
S T D  clinics and 128C \\,omen were recruit- 
ed fsom HSOs. 

Statistical power. T o  deter~nine the 
study's samyle sizes, power analyses ryere 
conducted o n  the basis of tala dichotomous 
end polnts: consistent con~iilm use alld S T D  
reinfection rate from chart abstraction data 
for male participants recruiteil through 
ST13 clinics, .A goal of 9090 poaler was 
chosen to detect cliffel-ences at the oc = 0.05 
level (tno-tailed test) k3et~veen the  inter- 
I-entlon and control groups n.ithin each 
poyul,~tion ( that  is. S T D  males. S T D  fe- 
males, and te~nale  participallts In HSOs) at 
12 lllo~ltlls of follon.-UP. Saml~le  sires \\ere 
cil1liC~lted to  detect ,I 1 j o o  difference in 
conalstent condom u,e and a 1096 Jiffer- 
ence 111 STLI infection rate. It nas  frlrther 
assumeJ that 97% of subjects ranilomlzed 
11-cluld he at risk anii that 72% of these 
participants ~ v o u l ~ l  colllplete the 12-month 
follo\v-up ~ntervie\\-. 

Assessment interviews. All ~iar t ic i ra~l ts  
n.ere aasessecl a t  liasellne and agalii at 3. 6. 
and 12 inolltlls after the inter\-ention. T h e  
lia,el111e ~ntervie\v ,~ssesse~l sclcioclemo- 
graphic characteristics, physical ancl mental 
health status, S T D  symytoms, alcohol anil 
ilrug use, sexual k.elial:ior, anil HIV testlng. 
.Assessment ~ntervie~vers  were blind to in- 
ter~.ent ion conilition and dld not ser1.e as 
u,roul> f:icilitators. Xloreol:er, qu,~lity control 
proceclures \\-ere rigoronsly i~llplementeil to 
ensure accuracy of reported data ( 2 ) .  Com- 
pleticln rates f(01- fc~llo\v-up 111tervien.s were 
S200 clr greater tor participants in lioth the 
intervention and control conilitions across 
,111 tollo\v-up assessment polnts. 

Experiinental conditions. Participants 
,~ssigneil to the control coiidltioll atteiiJeJ 
a 1-hour AIDS eilucatloii session that 111- 

cl~lileil a r.ideotapc (-5) ,111cl a ilnestlon-and- 
ans\vei- perioLl. 

Participants assigned to the i n t e r ~ e n t i o l ~  
colidltlon were asked to atteiid seven 90- to 
120-min HIV risk reduction sessions, con- 
~iucted twice weekly in groups of 5 to 15 
persons (2). Grorlps were coluposed sepa- 
rately of Inale or fem,Ile participants and 
n.ere nsuallv co-lei1 liv a male anil a female 
facilitator 1~1th previous group experience 
\vho receil-ed estensive traini~lg and were 
certifieii lyef~oi-e iilitiatlng group sessions. Fi- 
delity to the intervention protocol \vas 
monitored th i - c - i~~~h  periodic site \:isits anii 
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systematic review of audiotapes of ,111 ses- 
sions and 1-ideotanes of a r an~ lom subset of 
scsslons Participants assigneil to the iiiter- 



ventLon conilltion attended an  average o t  
5.2 of the se \~en  sessions (SL3 = 2.C), a~ i i i  
6396 of participants attended ,is or ,111 ser.- 
en  seasion) 

End points. Prlmarv emi points h r  the 
trial \\-ere ( I )  selt-reL30rted ~ l ~ l ~ i l h e r  (>tunpro- 
tecteii vaginal and anal intercourse acts 
Juring the 90 J,IYS before each interlie\\ ,  
( i i)  self-reporte~l consistent co~ldorn use 

T h e  total number of ~ a g l n a l  or anal inter- 
course acts (or  hoth) anil the  total numher 

riiialysls of covariance ( A N C O V A )  
moiiels were t ~ t  to each k3ehavioral outcolile 

of tllnes a condom was used \yere colnputeil 
f(>i- each particip,ult hy summing e\.ents 
across all partners. From this information. 
the  three 1nJices o t  sexual risk \\ere con- 
structeii (2). 

Statistical methods. Behavior,~l e n J  
17oints (numher o t  unprotectecl 1-aginal or 

measured at the  1 2-month assessment to 
asbeas nlliether the  interr-entlon effect re- 
mained wlien missing 12-month orltcorne 
values \Yere imputeil, n1th three l~ l ip~ l ra t io~ i  
methods: ( I )  a last obberr-ation torlvarii ap- 
pro ,~ch tor all participants who completed 
the baseline anil a t  least one f o l l o n . - ~ ~ ~  as- 
sessment, (i1) a  neth hod (7) hased o n  re- 
sponse ~vitl l in btrata ilefineii by outcomes or 
nonresponse a t  3- anil 6-month tollo\v-ups, 
anii i iii) a  neth hod that uses baseline values 

durintr tile 90 clays before each interr.ien.. 
(iil) the liroyortion a t  vaginal or anal Inter- 

anal ~ntercourse acts, proportion of inter- 
course acts protected 13)- coniioms, and con- 

course acts in \vhich a iondorn nTas rlseLl 
ilnrlng the 90 days hetore each inter\ len. 
(selt-reporteJ). ( i l-)  ST11 reintection rate 
frolil chart  rer.lea. d ~ ~ r i ~ i e  the ~Teriocl trom 

sistent condom use or abstinence) \yere 
analyzed for ~ntervent ion etfect, across fol- 
lorv-~113 assessments and hy population. A11 
mociels for the iirunber o t  nnt3rotecteJ 111- 

to replace missing iiata a t  the  12-month 
assesslnellts. 

tlie encl of the ~ntervent lon through the 
12-month ~nterr ie \ \  \vindo\v (male ST11 

tercorlrse acts \\,ere flt to the square root of 
tlle measure. For all ,~nalvses, hasic moilel 

T h e  col i t r ih~~t iol i  of interr-ention cond1- 
tion atte~liiance to the outcome effects was 
examined hy titting ANCOV.4 ~noiiels to 
each 12-month follo\v-n~, outcollie n.ltli a 

pxticipants only),  and (I-) poilit prevalence 
of cllla~nvdia and eoni~rrhea at tlle 12- 

effects incluiiecl stuily popnlatlon (or-erall 
lnodel only),  baseline value o t  the ontcome 

m ~ n t h  assesslnelit ~ v i t h  D N A  amplification 
[litrase chain reaction (LCR)]  of rlrilie spec- 
imens. Secondary end points incluiled ( i )  
participant self-reports o t  S T D  symytoms 
during the  90 da\-s before each interview 
and (ii)  inciiience o t  gonorrhea durlng the 
follo\~--up perioii fiom chart rel-lerr- for S T D  
~-iar t ic i~~ants .  

three-ler,el attenilance inilicator (control. 
atteiiileLl five or ter\-er sessions, or attenilecl 

measure (except coilsistent conilom use or 
abstinence for \\-lilch all baselme \.slues 
were zero, lxc ,~nse of study eligibility re- 
Lquirements), study site, and ~nterr,ention 

six or seven sessions). 
Ditferential mter\:entlon effects across 

subgroups Lleiined I?y participant character- 
istics \Yere assessed bv incl~ldlng haseline 

assignment. 

Longitudinal analvses \\-ere conducted 
by fitting llnear repeated measrlres ~noclels 
or repeateii measures loplstic regression 
~iiodels across follorr-up asses,ments nit11 
geiieralized estimating eiluation (GEE) 
~nethoilology (6). Participants reporting no 
sexual actirrity during the pre\:lous 99 clays 
a t  a given fo1lon.-11p assessment (tvpicallv 
10 to 12%) were a~aigned rralues corre- 
sponding to co~isistent condom use for all 
behavioral ontcomes. Separate models nere 
fit to the data for the total samnle ,111il for 

co\:ariate effects and ~nter\:ention condi- 
tion bv covariate interactio~is in A N C O V A  

p . '  ' altlclpants \\-ere asked a t  eacli inter- 
vie\\- to inilicate tlie ~ i ~ l r n h e r  of people wit11 
n h ~ m  the\- had sex durlllg the past 90 Ll,~\s. 

models fit to each orltcoliie rneasrlred a t  the 
12-month follo'iv-LILT ,Issessmeiit. 

Self-reports were used to iieterl-rilne the 
rresence of STD-related symptoms during 
tollo\r--up. For partiillpalits recruited in S T D  
clinics, lndlcators of incident ST11s lloth 
or-erall and by type (gonorrhea, clilarnydia, 

Table 1. Sociodemograph~c and rlsk behablor 
character~st~cs tor persons eligbe at basene and 
partclpants randomzed In the study svphllis, tr~chomoniasis, anil nongonocco- 

cal ~lrethrltls) a t  any trine il~lring the 12- 
montll follon--up yerioil were createil from 
chart abstraction Llata. Dicl lo toino~~s ind1- 

each stnily pop~~la t ion .  Effects tor tilne anil 
time br- exnerilneiital condition interac- , L 

tions rvere addeil to the basic moclel. Tests 
of inter\.ention effects at eacli of the three 

cators of gonorrhea and chlalnydla were 
also created o n  the basi.; of rlrille tests corn- Soc103'0n~~g~apn1cs 

Male 42.1 
125 years of age 24 8 
Hspanic 25.6 
Aiman Ameman- 73 9 
2 Hlgh school 54.8 
Never nar r~ed 61.7 
Employed 29 0 

Risks 
>- partner 

(90 daysr El .6 
3 -  partners 

(90 days! 35.0 
;be* H V  tested 82 8 
2 1  rsky acts 
(90 days! 53 1 

0'3 condotn Llse 
(90 days) 44,7 

0 to 50% condom use 
(90 days) 83 7-i 

Drug use 
(90 days; 53.5 

Injected drugs 
(90 days! 6.7 

Ever tiad STD 73.1 
Sample sze 1855 1 

fi>llo\v-~~p assessment points anil overall, as 
\\-ell as tests of tillle bv intervention conili- 

pleted at the 12-month t ~ ~ l l o n . - ~ ~ ~  assess- 
ment.  For each of these ~nillcators, the In- 

tion interactions. w r e  computed by W,~lil 
X- tests. 

tervention anil colitrol colidition resrllts 
n ere comaared bv Cocliran-Mantel-Haens- 
re1 X' tests stratifiecl 'y stndy p o p ~ ~ l a t i o n  
(or-erall test only) anil st~lily site. 

Who participated in the trial? T h e  large 
majority of participants were .Africa11 

Intervention 9-- -----e---.......----- 
-3 

P 
Control 

American or Hispanic;   no st \\ere single, 
unemployeil, and treated prer,io~~sly for 
STDs, and all \yere at high he11al:ioral risk 
tor HIV (Table 1 ) .  T h e  soc1odemographic 
anLl sexual behar-ior characteristics o t  con- 
trol and interr-entlon co~iilltloli participants 
\Yere very similar. T h e  t\vo groups differed 
slightly 111 condom use rate a t  haseline; a 
,lightly hlgher percentage (81.7%) of con- 
tl-01 conil1tion participants than interven- 
tion conditioil participants (80.4%) report- 
eil that they useii condoms halt  or less of the 
time. Ot those testeii for HIV,  54% dis- 
closed the  results of the test (8). 

Did the intervention ~ r o d u c e  chanees 

0.1 1 I I I 

0 3 6 12 
Study Visit (months) 

Fig. 1. Mean proporton of condom use overall at 
baselne and at 3-. 6-. and 12-month follo~fi:-ups 
by nten/ention ass gntnent. B*ackets at each time 
point show 95% confidence Ilnlts on the mean. 
Means inc*eased from 0.21 to 0 23 at baseline to 
about 0.60 for the nten8ent1on condition during 
follo~h:-up and 0.45 to 0.18 for the control condl- 
tion The eLiect size $.:$!as 0.47 at 3 months, 0.36 at 
6 months, and 0 31 at 12 months. 

' lncl~des Afrcali A-nerlcans of tlspznic descent. 
- ind  cates a sgn f cant drference 1ieV;;een the control m d  
nter.en:ion condt ons zt the P < 0 05 level. ';;th a X' test 
of assoclat on. 

- 
in sexual behavior? Reported frequency of 
unprotected iiltercourse acts decreased in  
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the  follow-up period for participants in both 
study conditions. Participants in the  inter- 
vention condition reduced their frecluency 
of unprotected intercourse acts significantly 
inore than control conditlon participants at 
each follow-up assessment (P <0.0001 
across all follow-up points; Table 2).  Mean 
frecluency of unprotected intercourse acts 
among interve~l t io~l  condition participants 
declined by about 50% from baseline levels 
to  12.9 acts at 3 months, 12.5 acts a t  6 
months, and 12.0 acts a t  the 12-month 
follow-up, reflecting intervention effect siz- 
es of -0.29 a t  the ?-month follow-up and 
-0.21 at the 12-month follow-up. Longitu- 
dinal analyses also indicated a significant 
overall decrease in unprotected intercourse 

acts for the  i ~ l t e r v e n t ~ o n  conditlon. Very 
similar patterns of change were found across 
the  three study populatio~ls. 

Although levels of condoin use in- 
creased over time among control condition 
participants, the  increase 111 condom use by 
participants who recelved the Intervention 
was significantly greater (P  <0.0001 across 
all follow-up points; Table 3 and Fig. 1 ) .  
Among intervention condition members 
overall, only 23% of il~tercourse acts in the  
90 days preceding the  baseline assessment 
were protected by condoms. Condom use 
increased to  63% of all i~ltercourse acts at 
3-month follorv-up and never declined be- 
low 60% in  any subseiluent follow-up, re- 
flecting effect sizes of 0.47 a t  the  3-month 

follow-up and 0.31 at the  12-month follow- 
up. Longitudinal analyses agaln showed sig- 
~l i f ica~l t ly  greater condom use overall 
among the  in te rve~ l t io~ l  condition partici- 
pants. Similar patterns were evident in  all 
three of the  study populatio~ls. 

A t  basellne, enrollment cr~ter ia  ensured 
that n o  study participants were consistent 
co~ ldom users (or sexually abstinent) in the  
previous 90 days. A t  the  3-month follow- 
up, 42.0% of intervention condition partic- 
ipants were consistently using condoins or 
were abstinent; consistent condom use or 
abstinence was reported by 44.1% of inter- 
vention condition ineinbers at the  6-month 
follow-up and 43.4% at the  12-month fol- 
low-up. Although there was also a n  increase 

Table 2. Number of unprotected ntercourse acts In the 90 days before basene (4 to 5%) were excluded from behavioral outcome analyses, wlth windows de- 
and at 3-, 6-, and 12-month follow-ups by intervention type and popuaton. The flned as follows: 2 to 4.5 months for 3-month follow-up assessments, 4.5 to 8 
table IS based on all nonmsslng visits at each time pont. All participants included months for 6-month assessments. and 10.5 to 15 months for 12-month assess- 
In ths table and Tables 3 and 4 had to have at least one follow-up Interview, ments. Additionally a vev few participants at each time point were unable to 
Because 90% of the participants completed one or more follow-up Interviews, specfy either the number of times they had intercourse or the number of times 
the sample sze  for the basene results was about 90% of that of the full sample. they used a condom or both so the behavioral outcomes could not be calculated 
Assessments occurrng outside of allowable wndows for each follow-up period for that visit C, control; I ,  intervention. 

Basene 3 months 6 months 12 months Overall 
intenention 

N Mean SE N Mean SE Pvalue* N Mean SE Pvaue* N Mean SE Pvaue* effect Pvaue-I 

Overall$ 
1,501 15.0 (0.7) 
1.533 1 2 5  (0.7) 

STD-male 
583 15.3 (1.3) 
612 11.6 ( 1 . 1 )  

STD-female 
363 15.9 (1.4) 
351 14.9 (2 0) 

HSO Women 
555 14.1 (1.0) 
570 12.0 (1 .O) 

'Pvaue for a test of nterventon compared w~ th  control at the specfled follow-up v ~ s ~ t  from long~tud~nal models f ~ t  to square-root transformed outcome. Separate models were f ~ t  
to the data overall and for each study population and Included effects for basene value of the end pont,  nterventon assgnment, s~te. study popuaton (total only), tme,  and tme  
by intewenton assgnment nteracton, +P value for an overall test of ntewenton compared w~ th  control. Longtudna models were fit as above excudng t m e  by nterventon 
assignment nteract~on, $Over the three study popuatons. 

Table 3. Proportion of condotn use in the 90 days before baseline and at 3.. 6-. and 12-month follow-ups by intenlention type and population. See Table 2 
legend. C,  control: I ,  nten/enton. 

Baseline 3 months 6 months 12 months Overall 
ntenention 

N Mean SE N Mean SE P value* N Mean SE P value* N Mean SE P value* effect Pvaluet 

Overaiii 
C 1,673 0.21 (0.01) 1,427 0.45 (0.01) 0,0001 1.501 0.48 (0.01) 0.0001 1,453 0.48 (0.01) 0.0001 0.0001 
I 1.679 0.23 (0.01) 1.520 0,63 (0.01) 1.533 0,62 (0.01) 1,473 0.60 (0.01) 

STD-male 
C 657 0.24 (0.01) 550 0,51 (0.02) 0.0001 583 0,513 (0.02) 0.0001 559 0.52 (0.02) 0.0001 0.0001 
I 684 0.28 (0.01) 602 0 69 (0.02) 612 0.67 (0.02) 586 0.64 (0.02) 

STD-female 
C 401 0.21 (0.01) 354 0.40 (0.02) 0.0001 363 0.46 (0.02) 0.0001 337 0.44 (0.02) 0.0001 0.0001 

I 388 0.20 (0.01) 357 0.60 (0.02) 351 0.58 (0,02) 340 0.59 (0,02) 
HSO women 

C 615 0.20 (0.01) 523 0.40 (0.02) 0,0001 555 0.45 (0,02) 0,0001 557 0.45 (0,02) 0,0001 0.0001 
I 607 0.19 (0.01) 561 0.58 (0.02) 570 0.59 (0,02) 547 0.58 (0,02) 

-Pvaue for a test of intervention compared with control at the specfed follow-up v s t  from ongitudna models. Separate models were f ~ t  to the data overall and for each study 
popuaton and ncuded effects for basene value of the end pont,  intelventon assgnment. ste, study population (total only), tme,  and tme  by ntelventon assgnment 
nteract~on. -:-P value for an overall test of ntervention compared with control. Long~tud~nal models were f ~ t  as above excluding t ~ m e  by Intervention ass~gnment 
nteracton. iOver the three study popuatons. 
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in consistent c o ~ ~ d o l n  use among col~trol  
col~di t ion lllen~bers ( that  is, a l~ou t  one-thirLi 

rates of incident STDs? About one in  three 
(34.6%) control coniiition ~nembers  report- 
ed experiencing symptoms indicative of a n  
S T D  at  one or Inore folio\\--up points, sig- 
nificantly higher than the  rate of 27.9% 
among intervention conLiition meml~ers 
( P  = 0.001; Table 5 ) .  This significant pat- 
tern \vas fo~lnd consistently across the  three 
study populations. 

Overall, about 9% of the participants 
recruited from S T D  clinics evidenced a n  
incident S T D  o n  the  basis of clinic chart 
re\.ie\v (Table 5) .  Although n o  difference 
was observed between intervention or con- 
trol conditions, aggregating data may mask 
outcome effects because, in  the  Cni ted 
States, inciiience of sexually transmitted 
disease differs 1.y age and gender (12). Gon-  
orrhea is nlore prel-nlent among men than 

\\-omen over the  ase of 24 years, and it is 
generally Illore symptomatic in  Inen than 
\vomen ( 1 ! ). Additionally, gonorrhea is 
easily detected by virtually all public health 
clinics ( 1  2) .  Thus, incidellt gonorrhea was 
examined separately among Inale partici- 
pants. Char t  records indicated that 6.4% of 
S T D  clinic control condition men were 
treated for incident gonorrhea in the  fol- 
l o n , - ~ ~ p  year cc-impared with only 3.6% 
among intervention condition S T D  clinic 
nlen (P < 0.03).  

T h e  LCR urinalysis at 12-month folio\\-- 
up revealed point prevalence for g o ~ ~ o r r h e a  
of 1.5'6 among control condition members 
and 0.9'6 among intervention colldition 
meml~ers.  Although in  a directiol~ consis- 
tent ivith the other measures of gonorrhea 
f o l l o r ~ u p  incidence and consistent across 

of control participants reported consistent 
condom use a t  the 12-month follo~v-LIP). 

A ,  

the  magnitude of c l ~ a ~ l g e  \\,as significantlv 
greater among intervention conditioll par- 
ticipants ( P  < 0.0001 at each follow-up 
point and longit~~dlnally; Table 4 ) .  T h e  
three populations sho~r-ed similar patterns. 
For all behavioral outcomes, the  same ra t -  
tern of results emerged when missing values 
\\?ere imputed (9 ) .  

Pa r t i c i~~an t s  ~ v h o  attended more inter- 
vention sessions exhibited greater nlagni- 
tudes of behavior change. A significant in- 
tervention by dose (number of sessions 
attended) interaction war observed for 
number of ~lnprotected intercourse acts, 
proportion of condom use, a n ~ l  consistent 
col~dolll  use or alxtinence. For example, the  
mean nulllber of llnprotected ~ntercourse 
acts at the  12-month follo\\~-up was 16.7 
acts for participants in the  control condi- 

Table 5. Results of symptoms. c n ~ c a l  chart revlew (d~agnosed with at least one STD) and urine 
specmen analysis by population and intewenton type. Table gves percentage of participants. C 
control; I ,  n tenent~on. 

tion, compared with 11.2 acts for interven- 
tlon condition participants who had attend- 
ed five or fen-er sessions ( P  = 0.L73) and 
11.2 acts for those 11-110 had attended six or 
all seven sesslons ( P  < 0.0001). 

A N C O V A  \\-as used to assess the  COII- 

Symptoms' C n ~ c a l  chart revlew Urne specmen 

N Percentage N All STDs I ("0) GC ("'0) N CT (OO) GC ("0) 

0~:eraIl 
904 9.4 
922 9.1 

STD-male 
576 9.9 
583 8.2 

STD-fev~ale 
328 8.5 
339 10.6 

HSO Lvoviep 
-9 - 

- - 

slstency of the  i n t e r ~ e n t i o n  effect across 
s~~berouos  Liefined hv baseline characteris- 

~ 

tics. Differential et'f-ects, n.1t11 respect to the  
three l ~ e h a ~ i o r a l  outcome measures at the  
12-month folloi\--LIP, \yere not ohserved 
across sllbgroups defined by age, education, 
race or ethnicity, baseline alcohol a b ~ ~ s e  
symptoms, drug use (past 90 days), commer- 
c ~ a l  or survival ses (past 90 dnvs), ~1nwanteL1 
sexual nct~r-it\-, or mental health service use 

'At any foo:c-1-p ,Gonorrhea (3C), charryda (CTI nongonoccoczl uretlir-s (for mzes only) s y p h  s. znd 
(past 90 days). t r cho~ ronas~s  tContro znd Interient~on s~gri~-~canty dferent zt 0.05 e v e  bNo li~olog~cal ax t rac ton  was 

Did the intervention produce change in done for :.!oren r e c r ~ t e d  i r o n  t S 0 s .  

Table 4. Percentage of cons~stent condom use or abstinence In the 90 days  pants reporing consistent condotn use at baselne were ineligble for the tr~al; 
before baseline and at 3-. 6-, and 12-month follow-ups by intewenton type and thus, the percentage of pan~cpants reporiing consstent condom use IS zero at 
populaton The table s based on all nonmssng vs~ts at each tme pont. Panc- basene by defn~ton Also see Table 2 legend. C, control, I, ntervention. 

Baseline 3 months 6 months 12 months Overall 
inten8ention 

emect 
N Percentage SE N Percentage SE P value' N Percentage SE P value" N Percentage SE P va l~~e '  p valuet 

- - 

0verall:l: 
0,0001 1,501 33.2 

1,533 41.1 
STD-male 

0.0001 583 36.0 
612 47.1 

STD- female 
0.0009 363 32.5 

351 39.0 
HSO LoL/on:ep 

0.0001 555 30.8 
570 44.0 

' P  v a ~ e  for a test of ,iter,e?ton cor'lpzred :;.ti? control zt the specfed f o o r ! - ~ p  v s t  i r o n  o n g t ~ ~ d n z l   models Separate r rodes ';<ere f ~ t  to ttie data ot~erall and for eacli study 
pop~.zt ion and nc l~~ded  effects for basene value of the end pont,  n-el-,,ention assignment, s~te study pop~ la t  on Jota only), time, a?d t m e  by ntel-venton assgmen t  
~riteract~ori, +F v a l ~ e  for zn overall test of nter-%%enton conipared :^!~th con:rol. L o n g t ~ d l t i ~  models :̂ !ere f ~ t  as amve exclud~ng tllne by ~riterve~itlon asslgnrnent 
nteracton i0ver  the three s:~.dy popJatons. 
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the  three study populations, this difference levels of condom use, and oatterns of con- STDs are a n  imnortailt element of comnre- 
sistent condom use-strengthen confidence 
in the behavior change o ~ ~ t c o m e s  produced 

hensive e v a l u a t i o ~ ~  of HIV prevention in- 
terventions because they are not subiect 

was not statistically significant. 
Discussion. Relative to participants in a 

control condition who received only a sill- 
gle-session AIDS education program, men 
and wolnen who received a seven-session 
group HIV prevention intervention that fo- 
cused o n  attitude, skill, and risk reduction 
behavior c l ~ a ~ l g e  strategies reported greater 
reductions across a range of sexual risk in- 
dicators. Because consistent condom use 
has been linked to r ed~~c t ions  in HIV sero- 
incidence (13-15) and because red~lctions 
in  frequency of unprotected sex also predict 
lower levels of S T D  incidence, the  behav- 
ioral effects of the  Intervention carrv C ~ I I -  

t o  the  limitations of self-reported seiual 
behavior. 

by the  i~ltervention. 
Two findings of the  studv warrant at-  

tent ion in  f u n k  research. ~ i r s t ,  although 
reductions in  sexual risk behavior in  the  

Collectively, these findings indicate that 
the  intervention was s~~ccessful in  reducino 

intervention condition were significantly 
greater than  those in  the  control condi- 

" 

HIV-related sexual risks over a 1-year peri- 
od. Nonetheless, it is equally ilnportant that 
strategies be developed to  maintain longer 
term behavior changes in low-income, ur- 
bail minority populations. Even if the re- 
d~lctions in HIV-related behavior observed 
in  this S ~ L I ~ V  were maintained for onlv 1 

- 
t ion, risk behavior also decreased ainong 
control condition members. A large por- 
t ion of the  participants were recruited 
from S T D  clinics, where they are C ~ L I I I -  

seled to  reduce thelr riskv behavior. Ad-  
ditionally, the  process of'self-evaluation, 
as would occur d~ l r ing  in-depth assessment 

year, however, they would still have a pro- 
found cost-effective public health impact in 
terms of the  11~1mbers of cases of HIV (and 
other STDs) averted in  co inm~~ni t i e s  that 
adopted this intervention (19).  These re- 
sults lend support to the desirability of de- 
livering behavioral, skill-based interven- 
tions in  settings serving persons a t  high risk 
for HIV as one public health strategy to 
reduce HIV transmission. 

siderable public health importance. 
T h e  findings from this trial provide some 

direct evidence that the in ten~ent lon also 
reduced disease outcomes. Relative to  con- 

of risk behavior, may enhance inot ivat io~l  
to  change. 

N o  past trials of group HIV preventive 
interventions have examined chances in  

trol condition members, participants who 
received the PTOLIV interventio~l were less 

u 

both self-reported sexual risk practices and 
markers of subseq~~en t  dlsease incidence. 
T h e  use of i ~ l c i d e ~ l t  STDs as an  iildicator of 
the  effectiveness of HIV prevention pro- 
grams has often been advocated (18).  S T D  
symptom self-reports, shown in past re- 
search to correlate highly with laboratory 
tests for STDs (3 ) ,  lnav serve as a~ lo the r  

u L 

likely to report symptoms indicative of syn- 
dromal STDs through the  follorv-up period. 
Clinic chart data available for men and 
wolnen recruited from S T D  cllnics were 
~ ~ s e d  to identify new STDs in  the  follow-up 
period, illcorporating clinician diagnosis, 
serology, and laboratory culture tests per- 
formed in the clinics. These data revealed 
siinllar overall rates of S T D  rei~lfect io~l  
ainong intervention and coiltrol ~ a r t i c i -  

REFERENCES AND NOTES 

1.  H. D. Gaye. Epdemoogy of H V  Infection and AIDS: 
Nat~onal and nternat~ona perspective, n Interven- 
tions to Prevent HIV Risk Beliav~ors: Programs and 
Abstracts of an NIH Consensus Develoament Con- 
ference (Offce of the Drector. National Institutes of 
Health. Bethesda, MD, 1997), pp. 23-29. 

2. M. Fshben and R. Coutinho, Eds., N M H  M u t s ~ t e  
H V  Prevention Tral, AIDS 11 (suppl. 2) (December 
1997) 

, , 
i~ldicator of dlsease associated with sexual 
behavior. Medical chart reviews-esvecial- 
ly when supported by clinical evidence of 
disease and laboratory test findings, as in 
this study-yield additional data that coin- 
plement self-reported s e x ~ ~ a l  behavior. 
However, chart and syinptoln data are im- 

- 
pants. However, for gonorrhea In men-a11 
S T D  with high incidence in  this popula- 
tion, which produces symptoms in men that 

- - 

3. J N. L':asserhe~t, Sex. Transm. Ds. 19, 61 (1 992). 
4. D. A Murphy. M. J. Rotheram-Borus, S. Sr~n~vasa, 

'fl. K. Hunt, AIDS Behav., n press. 
5. AIDS: Changing the Rules. a videotape available n 

Engsh and Spanish, was used for the control nter- 
vention. Copyright: AIDSFms Dstrbuted by Select 
Meda. 60 lo~!arren Street, 5th Floor, New York, NY 
10007. 

6. P. J. D~ggle. K.-Y Liang. S. L. Zeger, Analysls of 
Longitudinal Data (Oxford Un~v. Press. New York. 
1994). 

7. Community Intervention Trial for Smokng Cessaton 
(COMMIT). Am. J. Public Health 85, 183 (1995). 

8. Over 80°6 of both the ntervent~on and control par- 
ticpants reported havng been tested for H V  before 
the baselne assessment. About 43.5% of those test- 
ed d d  not report the result of the iest e~ther because 
they never returned for the result or because they 
refused to reveal the result. Of those reportng ther 
H V  test result. 43 of 867 intelventon particpants 
and 53 of 861 control part~cipants reported being 
H V  positve. Responses for the follow-up perod do 
not cover the entire follow-up perod as partcpants 
were only asked whether they had been tested dur- 
n g  the 90 days before each in-ewew, and, agan, 
many particpants refused to provde test results. 
Thus, r e a b e  seroconvers~on data are not at~alable. 

9. For a d d ~ t ~ o n a  data, see www.sc~encemag.org/ 
feature/data/976101 .shl 

10. T. R. Eng and \V. T. Butler, Eds., Vie Hidden Eoi- 
demic: Confronting Sexually Transmitted Diseases 
(Natona Academy Press, 4S'ashngton. DC, 1997). 

11. E. lot!. Hook I and H. H. Handsfield, n Sexually 
Transmitted Disease. K .  K. Holmes, P.-A. Mardh, 
P. F. Sparing, P. J, lo~!esner. Eds. (McGraw-Hill. New 
York. ed. 2, 1990), pp. 149-1 65. 

12 CDC (Centers for Dsease Control and Pret~enton), 
Morb. ~Wortal. Wkly. Rep. 42 (no. RR-14). 56 (1 993). 

13 I. de Vncenz, N. Engl. J Med. 331, 341 (1994). 
14. N. S. Padan, T. R. O'Br~ent, Y. Chang, S. Glass, 

D. P. Frzqcis. J. Acqulred Immune Deiic. Syndr 6 ,  

~ ~ s u a l l y  result in treatment-seeking-lower 
incidence was observed among intervention 
condition narticinants comuared with con- 

perfect because many STDs are asyinptom- 
atic, especially among women, and not all 
patients with STDs seek treatment or are 
treated co~lsistently a t  the same clinic. Al- 
though diagnostic procedures such as the  
LCR assay of urine can detect certain STDs 
with considerable sensitivity, they can de- 
tect onlv diseases Dresent at the time of 

trols. Unexpectedly low point prevalence of 
gonorrhea and chlainydia at the 12-month 
follorv-up limited the likelihood of observ- 
ing betwee~l-group differences. However, 
the  pattern of LCR filldings o n  gonorrhea 
was consisteilt with the other S T D  symp- 
tom, diagnosis, and behavioral change data. 

Because HIV infection may be acquired 
durino unnrotected interco~lrse and is a dis- 

testing. I ~ l c i d e ~ l t  disease would not  be de- 
tected in  individuals who acquired and re- 
ceived treatment for a n  S T D  earlier in a 
follorv-up period. For these reasons, re- 
search o n  the  effective~less of interventions 
to  reduce sexual risk behavlor should use a 

0 L 

ease linked to  behavior, change in sexual 
behavior practices is an  appropriate out- 
come in H I V  prevention studies. Of neces- 
sity, these nractices must be measured 

variety of outcome indicators. 
Finally, several factors mav have reduced , , 

through participants' self-reports of their 
sexual behavior. Previous research has es- 
tablished the validity and reliability of sex- 
ual risk behavior self-reports (1 6, 17) .  T h e  

the likelihood of observing between-group 
differences o n  biological outcome indica- 

u 

tors. Notwithstanding the  strict intake cri- 
teria and the  known high risk behavior 

u 

among S T D  clinic populations, observed 
rates of STDs were lower than anticipated. 
Only 75% of the  medical charts of S T D  
clinic participants were available for review, 
although chart recovery rates were the  same 

current study sought to minimize threats to  
the reliability and valldity of oarticiuants' , 

reports of their sexual practices by' pilot 
testing of questions to elicit sexual behavior 
data and training interviewers to  elicit sex- 
~ l a l  practice reports in a nonjudgmental and 
unbiased manner. T h e  consistency and 

across co~lditions.  Some participants may 
have been treated for STDs at alternative 

magnitude of change fo~ lnd  across multiple 
indicators of sexual risk behavior-includ- 

clinical settings, further attenuating the 
amount of measurable disease. In sum, al- 

ing frequency of unprotected intercourse, though imperfect, biological measures of 

~v~vw.scie~lcemag.org~.sciecemag.org SCIEICE VOL. 230 19 1Uh 



1043 (1 993). 
15. D. D. Ceer ta io  er a/. , J. Am. Me3. Assoc. 275, 122 

(1 996) 
16. H. G. Mler .  C. F. Turner. L. E. Moses, in AIDS: T'le 

Second Decade N z t ~ o i a  Acadel~y Iress, '?dash- 
r g t o i ,  DC. 199C1, pp. 359-472. 

17. R. A. Coates et a / ,  A!r. J. Epidemioi. 128, 719 
(1 9821. 

18. Corseisus Developneit Panel, Coi'sei'sus 3ebe'- 
oairent F;:.e/ Reporl on HIV Frevenrion. (Natonal 
I i s t t ~ t e s  of Heatri, L':asi-rgtor DC 1997). 

19. D. R. Holtgrave et a/. , P,:t11c Healto Rea. 110, 133 
(1995). 

20. T,ie NIMH Mutiste H V  Prevertor 7r1a Group (Isted 
r api-sbetca order w t n i  eacn 9roL.p) 

Research Steering Committee [Site Principal In- 
vestigators (PI) and NlMH Staff Collaborator]: Dsvd 
D Ceertaro, Jorins H o p k i s  Clriverst), Ba tno re .  MD. 
Coleer Dloro, EI - IOP~ Uriversty, Atantz. GA; T!!ler Pal:- 
well, Resesrci- Tr s r g e  r s t t ~ t e ,  Resesrcn T r s i g e  Park 
NC Jeffrey K e )  Medca College of \Vscons i ,  M w a u -  
kee: R a ~ l  Magzna, U r  versty o' C z f o r i  2. 1 1 ~ 1 i e .  Edward 
Mzicach forlnerl) PI at El-lor; Cln~vers~ty, At lartz GA. 
A n i  O'Lezry, Rutgers Clritverslt), Ne!:: Br~is?.:lck NJ; 
L':~llo Pequegrat, Natona l i s t ~ t ~ t e  of Me i t a  Aezltii 
Rockvle, i\!lD; Mar!, Jzre Rotneram-Bor~s, Unversty of 

C a f o r i ~ a ,  Los Aigees; Robert Scr i lng, C o l ~ ~ l n b z  Cln- 
5verslty. New York, NY 

Collaborating Scientists-Co-Principal Investiga- 
tors: J a r i e  Ansel, 'oriierl) at Clrversty of Czifornz, 
r v  i e ;  Ns- a El-Bassel, Colum-12 Cli~vers~ty, New 
York. NY: Jozo B. Ferrera-Pito,  fol~--~el.ly at Cli~versty 
of C a f o r r a ,  rv i re ;  A c e  Gegi-orr,  formerl) at Johns 
Hopkns U r  versity, Ba t  I-lore, MD; Arcire vznoff Co- 
u m b a  Unvelsty.  New York: Jo i i i  Barton J e l ~ i i o t t  Ill 
Priiceton Un~versty, Prnceton, NJ: Loretta Sweet 
Je i i no t t .  Clntversty of Pe i i syvz i i a .  Pi i iadeph a. PA; 
Rececca M a r t n  Johns Hopltns Clnversty BzIt11-lore, 
MD: Sutherand M e r ,  c o n s ~ ~ l t z i t .  Urvers t )  of Ca'ol-- 
r a  Los Angees Debra Murpi-y Clnversty o' C z  for- 
na ,  -0s Argees: Marcella Raffael, forl~el-ly at Rutgers 
Ur~vers~t ) ,  New B r ~ i s w i c k ,  NJ; A r i e  M. Rolnpalo, 
Joi-rs Hopk rs  Clnversty. Batit-lore. MD: 4S'i ZIT Scii- 
e i ge r ,  Resezrcii Tr a i g e  ns t t~ r t e .  Resesrci- T I -arge 
Palk, NC; Kati-een Skltema, M e d c a  College of lo~!s- 
c o i s r  M w z ~ k e e :  Arton S o l n a  M e d c a  College o' 
' f l s co i s i r ,  Miwzukee. 

Site Managers: Kevn A f o l i l  Joi-rs Popkns Unver- 
s~ty  Ba l t~ i i o re  MD: Carlos Allerde-Ramos R~. tge~-s  
Urvers ty .  New B r ~ . r s w c l t  NJ, K rs t i i  i z c k l ,  Medcal 
College o":V~scors~r, Mwzukee;  Mark Kl.kiisky. Cln- 
5versty o' C a f o r i  a Los A igees  Estiier -opez, Clnver- 

s~t )  of C z f o r i ~ a ,  rvine; Ps t r ca  Natva, Urvers ty  of Cal- 
f o l r a ,  r v i e :  Ncne ie  Parra, U i~ve rs~ ty  o' Czli 'olrz, 
Los A igees:  J e i i f e r  Pranke, R ~ t g e r s  Cln tversty, New 
B r ~ n s w c i t ,  NJ: H e e r  Red, Uriversit) of C a f o r i z ,  Los 
Angees; Jennl'er Snsrpe-Potter, Emory Clnversity, At- 
lkntz, GA: Suszn 4$'tte, Coum-a  Clr tversty, New York, 
NY; Yvette Vasenor .  Universty of C a f o r i ~ a .  lrviie. 

Data Coordinating Center: N e e  Hzrser ,  L~sa  Lz- 
Vaiae. Decors'? McFaddei, Rececca Pel-(lit, lot!. K e i -  
neti- Pooe. Research T r a r g e  nsttute, Researci- Tri- 
angle Palk, NC. 

Core Laboratory. Ciisrlotte Gzydos a ~ i d  Tnorias C. 
3 u i r .  Jonns Hopk i s  Sciioo of Medcne. Baltnore, MD. 

Research Support Office: Leorzrd M~tnick. Sriery 
Ro-erts, Ellen Stover. Nst~onal l ns t~ t~ te  o' Me i t a  Healti-. 
Rock~vle MD. 

Data Safety and Monitoring Board: Alan S. Beack, 
Clnverstyof Mz lyz id ,  College Park; Thomzs Coates, Clr- 
verslty of Cafornz at San Francisco, \Vlialn D Crano, 
Clriversty oZArzona, Tucsor; Dzvd Fraicis Urversity o' 
P o ~ s t o r  t:oustoi TX; Sylvzn B. Greei. Nzt~orzl  Csicel 
n s t t ~ t e ,  Betnesdz. MD; Karz Morzs, Clrtversty of P e r i -  
sylvziia, Piiadepi- a PA. 

10 Novel--1-w 1997: accepted 9 Apl i  1998 

So instant, 
you don? need water... 

NEW! SCIENCE Online's Content Alert Service 
There's only one source for instant updates on breaking science 
news and research findings: SCIENCE'S Content Alert Service. This 
free enhancement to your SCIENCE Online subscription delivers 
e-mail summaries of the latest research articles published each 
Friday in SCIENCE - instantly. To sign up for the Content Alert 
service, go to SCIENCE Online-and save the water for your coffee. 

For more n f o r m a t ~ o n  aoout Content Alerts go  to \v\vw sclencemag org 
C ~ c k  on Suoscrlpt lon outton then c c k  on Content A ert button 

1894 SCIENCE * \'c3L. 2SP * 19 JUNE 1998 n.nn..sciencemag.org 




