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ABSTRACT 

Social learning theory-based models have recently provided 
the foundation for a series of  twelve controlled human immu- 
nodeficiency virus (HIV) risk reduction intervention studies that 
have examined sexual behavior change. These interventions have 
been tested with adolescents, gay and bisexual men, inner-city 
women, college students, and seriously mentally ill adults. We 
report the first meta-analysis of  these intervention studies. We 
found that, as expected, the mean weighted effect of HIV-risk 
reduction interventions on behavioral outcomes was positive and 
strongly significant (d+ = 0.25). Moreover, the studies" effect sizes 
were consistently positive, ranging from 0.I1 to 0.53, and were 
largest when the outcomes were measured close in time to the 
intervention. We discuss other methodological challenges that, 
if solved, should enhance the success of future HIV-risk reduction 
interventions. 

(Ann Behav Med 1996, 18(1):6-15) 

I N T R O D U C T I O N  

Human  immunodeficiency virus (HIV), the cause of  ac- 
quired immunodeficiency syndrome (AIDS), is transmitted from 
person-to-person through direct contact with HIV-infected blood, 
semen, or vaginal fluids, chiefly through sexual and injection 
drug using behaviors. Thus, the AIDS epidemic is dr iven prin- 
cipally by int imate and private interpersonal interactions. The 
Nor th  American AIDS epidemic has occurred pr imari ly  among 
gay and bisexual men (53% of  cases), injection drug users (25%), 
and heterosexuals with high-risk partners (7%). Recent data 
indicate that infection rates are rising fastest among heterosexual 
women (1). Preventing the spread of  HIV infection demands  
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the cessation of  behaviors that permit  efficient transmission of  
HIV in populations with high rates of  infection. 

To date, at tempts to control the spread of  HIV infection 
include educational programs, HIV counseling and testing pro- 
grams, medical  interventions, and public health policies. Edu- 
cational programs, including information dissemination cam- 
paigns, are known to raise individual  awareness and knowledge 
about  the epidemiology, transmission, and prevention of  HIV. 
Unfortunately,  knowledge alone has not been sufficient to reduce 
HIV risk behaviors (2). Studies show that HIV counseling and 
testing helps people who are HIV-infected to receive medical 
care but does little to change high-risk behaviors, particularly 
among people who test negative (3,4). Medical interventions 
have focused on developing HIV-prevent ive vaccines. Although 
vaccine programs have made relatively great strides in a short  
period of  time, a prophylactic vaccine against HIV is not likely 
to be available for some t ime (5). 

Public health policy interventions have been among the 
most  difficult to establish because HIV transmission occurs 
within private and int imate relationships. One exception has 
been needle exchange programs, which provide clean injection 
equipment  to drug users and have been shown to prevent the 
spread of  HIV (6,7). A second policy intervention that has averted 
countless HIV infections is mandatory  screening of  the nation's  
b lood supply. However,  it is difficult to conceive o f  public pol- 
icies that could thwart sexually t ransmit ted HIV infections with- 
out  seriously breaching individual  civil liberties. Educational, 
counseling and testing, medical,  and policy interventions have 
played impor tant  roles in the HIV epidemic but have had little 
impact  on sexual behaviors relevant to HIV transmission. How- 
ever, a fifth category of  interventions differs from those dis- 
cussed thus far. Theory-based behavior  change interventions 
have been heralded as having successfully reduced HIV risk 
behaviors  (8,9). 

An inspection of  the HIV-r isk  reduction (HIV-RR) research 
literature reveals that many programs have established curricula 
and activities to guide individuals  toward behavior change, but 
most  have not  been explicitly based on theoretical principles 
(9-13). However,  there are now twelve published HIV-RR in- 
terventions that have been evaluated in controlled studies while 
measuring sexual behavior  change (14-25). In this article, we 
introduce the theoretical underpinnings of  these inventions, 
evaluate the success of  these HIV prevention interventions in 
the first meta-analysis of  these studies, and provide recommen- 
dat ions for future HIV-RR studies based on our results. As our 
meta-analysis  reveals, there is cause for guarded opt imism about  
the prospects of  reducing risk for HIV infection via these theory- 
based interventions. 

6 
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THEORY-BASED HIV-RISK REDUCTION 
I N T E R V E N T I O N S  

For  the most  part, theory-based HIV-RR studies have been 
grounded in principles derived from social learning theory or 
related models. Social learning theory emphasizes observation, 
modeling, behavioral  rehearsal, outcome expectancies, self-ef- 
ficacy beliefs, and social reinforcement for instituting behavior  
changes (26-28). Specifically, social learning theory posits that 
modeling and behavioral  rehearsal result in increased positive 
outcome expectancies, increased self-efficacy, and increased 
probabi l i ty  of  receiving reinforcement for initial behavioral  
changes. Health-related behavioral  programs based on social 
learning theory generally target four interactive determinants  of  
behavior  (3 l). First,  behavior  change requires accurate infor- 
mat ion  to increase awareness and knowledge of  risks associated 
with specific risk-producing practices. Second, people must  pos- 
sess social and self-management skills to allow for effective ac- 
tion implementat ion.  Third,  preventive behavior  changes re- 
quire enhancement o f  skills and the development  of  self-efficacy, 
usually accomplished through guided practice and corrective 
feedback of  skills performance. Finally, behavior  change entails 
creating social supports and reinforcements for behavior changes. 

Published models  of  HIV-RR have typically integrated so- 
cial learning principles as necessary components  for risk be- 
havior  change. For  example,  the AIDS Risk Reduction Model 
(29) specifies information and behavioral skills necessary for 
risk behavior  reduction. Fisher  and Fisher 's  (11) In format ion-  
Mot iva t ion-Behaviora l  Skills model  consists of  accurate infor- 
mat ion  about HIV transmission and prevention, mot ivat ion to 
change risk-related behaviors,  and behavioral  skills for per- 
forming specific HIV-prevent ive actions. Other models  also 
evoke social, cognitive, and behavioral  determinants  in order 
to predict  HIV risk behaviors and guide prevention intervention 
development  (30,31). Thus, HIV-RR interventions integrate in- 
formation,  att i tudinal change to enhance motivat ion,  devel- 
opment  and reinforcement of  risk reduction behavioral  skills, 
and self-efficacy to implement  behavioral  changes. Interven- 
tions have also been derived from other theoretical models,  such 
as the Conservation of  Resources approach (32) combined with 
skills training. 

Because twelve studies (14-25) have examined the efficacy 
o f  theory-based interventions for HIV-RR and because the find- 
ings of  these studies range across a wide array of  outcome mea- 
sures and methods (see Table 1), it is valuable to know the size, 
significance, and consistency of  the intervention effects. There- 
fore, we provide a meta-analytic  review of  these studies, coding 
their  important  methodological  features as well as their effect 
sizes. Overall, we expected that these studies would yield a 
significant risk reduction effect. However,  we also investigated 
whether the risk reduction effect generalizes across varying in- 
tervention dosages, attri t ion rates, and the interval at which risk 
reduction was assessed. We expected that risk reduction would 
improve  with greater intervention dosage and decay as t ime 
passes between the end o f  the intervention and the assessment. 
We had no predictions regarding the influence of  at tr i t ion on 
effect size. 

M E T A - A N A L Y S I S  O F  I N T E R V E N T I O N  O U T C O M E S  

Design of the Meta-Analysis 
Sample of Studies: We obtained the studies for the meta- 

analysis by searching the literature via computerized data bases 
and hand searches of  relevant journals.  We restricted our review 

to studies that: (a) employed an HIV-RR intervention based on 
psychological theories of  behavior  change; (b) used group-based 
or face-to-face models of  intervention delivery; (c) included a 
comparison group; (d) examined a behavioral  HIV-RR out- 
come; and (e) provided summary  data or  inferential statistics 
sufficient to calculate the relevant effect size. Studies that pre- 
sented open treatment trials (e.g. 33,34) or community  level 
interventions (e.g. 35) were excluded from the review. 

Methodological Features Coded." For  the purpose of  de- 
scribing studies, we coded the following methodological d imen-  
sions: (a) population sampled (gay and bisexual men, women, 
adolescents, college students, adults with serious mental  illness); 
(b) geographical site; (c) gender composi t ion of  sample; (d) mean 
age (in years) of  participants in sample; (e) race of  part icipants 
(African-American, Caribbean, Hispanic, White, Other); (f) study 
design (randomized versus non-randomized field trial); (g) dos- 
age or amount  of  intervention; (h) number  and sex o f  session 
leaders; (i) components  of  intervention (see Table 1 for details); 
(j) type of  control group (waiting list, non-HIV-related health 
education, career opportunities,  counseling, didactic AIDS ed- 
ucation, educational games); (k) amount  of  control group in- 
formation,  where relevant; (1) outcome measures assessed (see 
Table 1 for a listing); (m) at tr i t ion for intervention and follow- 
up assessments, where reported; and (n) intervals, in months,  
for follow-up assessments. 

Effect Size Calculations and Analyses: The effect size we 
calculated was g, defined as the difference between the means 
o f  the intervention and control groups on the behavioral  out- 
come measure, divided by the pooled standard deviation (37,38). 
We calculated these effect sizes based on means and standard 
deviat ions i f  available, or with F- or t-statistics (and associated 
error terms, where necessary). When an intervention reduced 
risk, we gave the effect size a posit ive sign. Thus, for example, 
i f  an intervention improved condom use, its effect size carried 
a posit ive sign. When only repeated measures data were avail-  
able (18), or when a non-randomized control group was em- 
ployed (20), we calculated the difference between the preinter- 
vent ion and postintervention means for the treatment group. 

So that analyses of  the intervention outcomes would not  
violate the meta-analytic assumption of  non-independence 
(36,37), it was necessary that only one effect size for each in- 
tervention study be calculated. Therefore, when studies reported 
outcomes at more than one interval, the data from the first 
(earliest) reported period were employed, an operation that made 
the studies '  results more comparable.  Similarly, i f  a study re- 
ported results for more than one behavior,  an effect size was 
computed  for each dimension and the effect sizes were then 
averaged to form a composite  effect size estimate. To reduce 
computat ional  error, two of  the authors calculated effect sizes 
independently and met to resolve discrepancies. 

The gs were converted to ds by correcting them for bias 
[i.e. g's overest imate of  the populat ion effect size, which occurs 
especially for small samples (36,37)]. To obtain an overall es- 
t imate o f  the effects reported in the original studies, w e  com- 
bined the study outcomes by averaging the ds using a procedure 
that gives greater weight to effect sizes that are more reliably 
est imated (i.e. are based on larger sample sizes). To determine 
whether the effect sizes were consistent across the studies, we 
calculated a homogeneity statistic, Q, which has an approximate  
x 2 distr ibution with k - 1 degrees o f  freedom, where k is the 
number  of  effect sizes (38). Modera tor  analyses of  effect size 
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TABLE 1 

Summary of HIV-Risk Reduction Intervention Studies' HIV Methodologies and Effect Sizes 

Control Outcome Effect 
Authors/Site Sample Study Design Intervention Group Measure(s) Size (d) Attrition Follow-up 

Gay and Bisexual Men 

Kelly et al. (14) N = 104 men Randomized Twelve 75-90 min 
Community Age: 31 field trial (16.5 hr) sessions 

based for Race: 87% W led by 1 male or 1 
gay/bisexual female 
men; Jack- Components: AIDS 
son, MS risk education, be- 

havior self-man- 
agement, assertion 
training, relation- 
ship skills 

Valdiserri et al. N = 584 men 
(15) Age: 33 

Community Race: 95% W 
based for 
gay/bisexual 
men; Pitts- 
burgh, PA 

Group ran- 
domized 
field trial 

Women 

Hobfoll et at. N = 206 preg- 
(16) nant  women 

Prenatal care Age: 21 
clinic; Ak- Race: 57% AA, 
ron, OH 40% W 

Randomized 
field trial 

Kelly et al. (17) N = 197 
Women's  women 

health clin- Age: 29 
ics; Milwau- Race: 87% AA, 
kee, WI 6% W, 3% H, 

4% Native 
American 

Randomized 
field trial 

Waiting list Number  of casual 
sex partners; un- 
protected anal in- 
tercourse; con- 
dora-protected 
anal intercourse; 
oral/anal activity; 
digital/anal activ- 
ity; oral/genital in- 
tercourse; condom 
use (%) 

One 140-min (2.3 hr) One 60-90 Sex partners for mu- 0.11 

0.39 20% total 

session with 2 rain ses- tual masturbation, 
leaders sion with insertive anal or 

Components: educa- 1 leader oral intercourse, 
tion, role playing, Compo- receptive anal or 
psychodrama, nents: ed- oral intercourse, 
group process ucation and protected in- 

serrive or recep- 
tive anal inter- 
course 

Four 90--120 min Two con- Discuss HIV with 
(7.0 hr) sessions trois: (a) sex partners; num- 
led by 1 of 2 re- 4-session ber of  sex part- 
males heal th-  ners; protected 

Components: asser- behavior vaginal inter- 
tiveness, negotiat- skills course; condom 
hag skills, planning group led acquisitions; sper- 
skills, socialized by 1 of 2 micide acquisi- 
skills, aversive same re- tions 
conditioning, role males; (b) 
playing, cognitive no inter- 
rehearsal vemion 

23% at FU 1 
50% at FU 2 

Four 90-min sessions Three 90- Number of sex part- 
(6.0 hr) with 2 min ses- ners; unprotected 
leaders sions vaginal inter- 

Components: educa- Compo- course; condom- 
tion, risk sensitiza- nents: protected vaginal 
tion, role play, general intercourse; num- 
communication health ber using condoms 
skills, condom use, and nu- at any time; male 
problem solving trition partners with 

whom condoms 
were used 

Adolescents 
Jemmot t  et al. N = 157 males Randomized One 5-hour session 

(19) Age: 14 field trial, (5.0 hr) led by 1 
Health care Race: 100% AA stratified by male or female AA 

clinic; Phila- age prior to adult 
delphia, PA randomiza- Components: infor- 

tion marion, educa- 
tional games, role 
playing, condom 
use 

0.38t  15% total 

0.26 46% interven- 
tion; 56% 
control 

Five-hour 
career op- 
portuni- 
ties con- 
trol group 

Abstinence; number  0.43t" 4% at FU 
of days with coi- 
tus; number of  
partners; number  
of high-risk part- 
hers; frequency of 
condom use; num- 
ber of days unpro- 
tected coitus; het- 
erosexual anal sex; 
number  of days of 
heterosexual anal 
sex; number  of  fe- 
male anal sex 
partners 

Immediate 
post; 8 
months 
from 
baseline 

6 and 12 
months 
from ses- 
sion 

Immediate 
post; 6 
months 
from last 
session 

3 months 
from last 
session 

3 months 
from last 
session 
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TABLE 1 

Continued 

Control Outcome Effect 
Authors/Site Sample Study Design Intervention Group Measure(s) Size (d) Attrition Follow-up 

Rotheram-Bo- N = 52 male, Non-random- Up to twenty 90- to Non-inter- Abstinence; consis- 0 .32t  26% lost at FUs 3 and 6 
rus et al. (20) 93 female ized; inter- 120-min (20.0 hr)" vention tent condom use; months 

Runaway ado- Age: 15 vention sessions over 3 shelter high-risk pattern; from 
lescents; New Race: 63% AA, and non-in- wks led by 1 male provided number  of sex baseline 
York City, 22% H tervention and 1 female counsel- partners; number  
NY youth shel- Components: general hag but of  sexual encoun- 

ters knowledge, coping no HIV ters 
skills, health care interven- 
and resources, tion 
safer sex barriers 

St. Lawrence et N = 69 female, Randomized Eight 90- to 120-min One 120- Number  of different 0.32t  8.5% lost at Immediate 
al. (22) 177 male field trial weekly sessions min di- sexual partners; FUs post; 6 

Health care Age: 15 (14.0 hr) with 2 dactic unprotected vagi- and 12 
clinic; Jack- Race: 100% AA leaders AIDS ed- nal intercourse; months 
son, MS Components: AIDS ucation condom-protected from last 

education, sexual session vaginal inter- session 

St. Lawrence et N = 25 male, 9 Randomized 
al. (21) female field trial 

Substance Age: 15 
abuse treat- Race: 84% W, 
ment  center; 16% APt 
Jackson, MS 

decisions and val- course; unpro- 
ues, condom use tected oral or anal 
skills, social skills, intercourse; con- 
cognitive skills, so- dora-protected 
cial support, per- anal or vaginal in- 
sonal empower- tercourse 
ment 

Six 90-rain sessions Six 90-rain 
(9.0 hr) with 3 sessions 
leaders matched to with the 
sex of participants same 3 

Components: HIV leaders 
education, condom Compo- 
use, abstinence, as- nents: di- 

Schinke et al. N = 34 female, Randomized 
(23) 26 male field trial 

Job training Age: 16 
program; Race: 37% AA, 
New York, 27% H, 15% 
NY Caribbean 

Walter and N = 498 male, 
Vaughan (25) 703 female 

High school Age: 15.7 
setting; New Race: 36.7% 
York, NY AA, 35.4% 

H, 27.9% 
Other 

sertion, partner in- 
formation, educa- 
tional negotiation, 
communication 
games skills 

Three 60-min ses- 
sions (3.0 hr) 

Components: self-in- 
struction risk re- 
duction guide, cog- 
nitive problem 
solving group 

Non-random- Six 1-hr class period 
ized: 2 in- lessons (6.0 hr) led 
tervention by teachers 
and 2 non- Components: HIV 
interven- education, role 
tion schools play rehearsals for 
matched negotiation skills 
for demo- 
graphics 

dactic in- 
forma- 
tion, 
educa- 
tional 
games 

Two con- 
trols: (a) 
received 
self-in- 
struction 
guide 
without 
problem 
solving; 
(b) brief 
informa- 
tion only 

Non-inter- 
vention 
schools 
provided 
regular 
education 
but no 
HIV in- 
terven- 
tion 

Coercions into un- 
wanted sexual ac- 
tivity; exchanging 
sex for money or 
drugs; engaging in 
casual sex; engag- 
ing in sex with a 
high-risk partner; 
number  of STDs 
treated 

0.53t  No attrition Immediate 
post 

Talk with friends 
about sex 

Number  of  sexual 
partners; consis- 
tency of  condom 
use; engaging in 
sex with a high- 
risk partner; num- 
ber of STDs diag- 
nosed 

0.31 NR 

0.19t  

1 month 
from 
baseline 

3 months 
from in- 
terven- 
tion 
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TABLE 1 

Continued 

Control Outcome Effect 
Authors/Site Sample Study Design Intervention Group Measure(s) Size (d) Attrition Follow-up 

College Students 
Sikemma et al. N = 43 female Randomized Four 75- to 90-min One 90-min Condom-protected 0.25 

(24) Age: 20.14 " field trial (5.5 hr) sessions session vaginal inter- 
College campus Race: 95.35% over 4 weeks led using a course; oral/geni- 

setting; W, 4.65% by 1 female didactic tal sex without 
Blacksburg, AA Components: risk be- educa- condom; sexual 
VA havior education, tional ap- intercourse with- 

behavioral self- proach to out birth control 
management, as- risk-re- 
sertiveness train- lated be- 
ing, decision haviors 
making, safer-sex 
negotiation, con- 
dom use, and 
maintenance of 
risk-reduction be- 
havior 

Adults with Serious Mental Illnesses 
Kalichman et N --- 27 men, 

al. (18) 25 women 
Psychiatric Age: 39 

clinics; Mil- Race: 73% W, 
waukee, WI 19% AA 

14% lost at FU 1 month 
from in- 
terven- 
tion 

Randomized Four 90-rain sessions Waiting list Discuss HIV with 0.49 15% total from 1 and 2 
field trial (6.0 hr) with 2 sex partners, last session months 

leaders matched to unprotected 
participant sex intercourse; con- 

Components: educa- dom-protected 
lion, risk sensitiza- intercourse; con- 
lion, role play dom-proteeted 
communication intercourse oeca- 
skills training, con- sions 
dora use, problem 
solving 

Note: Effect sizes are positive when the intervention reduced behavioral risk of HIV infection relative to the control group (or baseline). AA = 
African-American. FU = Follow-Up. H --- Hispanic. NA = Not available. NR = Not reported. STD = Sexually transmitted disease. W = White. 

t 95% Confidence interval does not include zero, indicating that effect of intervention is significant (p < .05). 
a Estimate collapses across levels of intervention received (see 19, p. 1239). 

magnitude followed Hedges and Olkin's (36) procedures and 
yielded a test of the significance of each moderator. These mod- 
els are weighted least squares regressions, with weights equal to 
the reciprocal of the variance of each effect size. Therefore, 
moderator analyses also give greater weight to effect sizes that 
are more reliably estimated. 

Results of the Meta-Analysis 

Summary of HIV-RR Studies" Methodological Features: 
Prior to evaluating the success of HIV-RR intervention studies, 
it is important to consider the methodological features that pro- 
duced these studies' outcomes. A consideration of the methods, 
which appear in Table 1, provides a context from which to 
interpret the results of the studies. 

Study Participant Features: Theory-based HIV-RR inter- 
ventions usually have targeted adolescents but have also ex- 
amined homosexually-active men, inner-city women, runaway 
youth, college students, and chronic mentally ill adults. The 
studies usually sampled males and females in roughly equal 
proportions (51% versus 49%, respectively); considered popu- 
lations whose mean ages ranged from 14 to 39; and used samples 
that were 41% African-American, 25% White, 16% Hispanic, 
and 18% other. 

Intervention Features: Ten of the twelve studies employed 
randomized field trial designs, sometimes stratifying for age 
prior to randomization; in the other two instances, studies em- 
ployed non-randomized designs. As the "Intervention" column 
in Table 1 shows, HIV-RR interventions shared a core of central 
components that included such features as risk education, risk 
sensitization, self-efficacy building, and skills training. The in- 
terventions have varied widely regarding the amount  of infor- 
mat ion delivered, ranging from 2.3 to 20.0 hours. However, 
most HIV-RR interventions delivered between four and eight 
one- to two-hour sessions; the mean was 8.36 total hours. The 
intervention sessions were usually led by two or more adults. 

Outcome Measures: To evaluate the effectiveness of the 
studies' interventions, ten of the twelve studies assessed: (a) 
number  of sexual partners; (b) number  of protected and unpro- 
tected occasions of oral, anal, and vaginal intercourse; (c) per- 
centage of time that condoms are used; and/or (d) engaging in 
sex with a high-risk partner. In individual instances, studies 
assessed: (a) recently diagnosed sexually transmitted diseases 
(STDs), (b) coercions into unwanted sexual activity, (c) exchang- 
ing sex for money or drugs, or (d) discussions with friends about 
sex. Six of the studies assessed outcomes once, five of the studies 
assessed outcomes at two time intervals, and one study included 
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three assessments. The studies'  initial assessments usually were 
taken within one month of  the interventions but  one was taken 
six months  after the intervention. Finally, attri t ion var ied from 
none to 56%; overall, only about  15% of  part icipants were lost 
to at tr i t ion (this est imate assumes that there was no attri t ion 
for the two studies that did not report  it). 

Empirical Success of HIV-RR Interventions: Table 1 also 
shows the risk reduction effect sizes of  the twelve studies. Note 
that, despite the methodological  variations in this literature, all 
o f  the effect sizes are positive, ranging from a low of  d = 0.11 
to a high of  d = 0.53. Thus, ignoring considerations of  statistical 
significance, the direction of  effect in all twelve studies favors 
the HIV-RR interventions. Our calculation of  95% confidence 
intervals for each individual  d showed that six o f  the studies 
achieved statistically significant reductions of  risk behaviors.  
Important ly,  when the effect sizes are averaged together, the 
mean weighted effect size is highly significant (d+ --- 0.25, 95% 
CI = 0.18 to 0.33), indicating that the interventions had a sig- 
nificant positive effect on risk behaviors relative to the com- 
parison. This calculation is based on 2,583 study participants, 
an average of  215 per study. Interestingly, the mean unweighted 
effect size was 0.33, a somewhat larger value, implying that 
studies based on larger samples obtained smaller effect sizes. 
However,  the homogeneity statistic for the twelve effect sizes 
indicates that the studies share a common effect size, Q(11) = 
7.78, p > .50. This high degree of  homogeneity implies that it 
is statistically improbable  for modera tor  analyses to reach sig- 
nificance. In other words, the success of  HIV-RR interventions 
is relatively constant across the methodological variat ions in 
the literature. Yet one should note that the homogeneity statistic 
is based only on twelve studies and, therefore, has relatively low 
power to reject the null hypothesis of  no differences among 
studies. 

Because it was still possible to obtain significant moderators  
(38), we proceeded to examine whether effect size magnitude 
was related to: (a) intervention dose, (b) attri t ion rate, or  (c) the 
t iming o f  the first post intervention assessment. Dose (expressed 
in hours) and attri t ion were unrelated to intervention success, 
B = .51 and - . 0 4 ,  ps > .  15. However,  assessment interval was 
significantly related to intervention success, B = - . 7 9 ,  p < .05. 
As Figure 1 shows, as the interval between the intervention and 
the assessment increased, intervention success tended to de- 
crease. 

D I S C U S S I O N  

Our  meta-analytic review of  the HIV-RR literature showed 
that  the methods employed to study risk reduction were diverse, 
ranging across many populations,  ages, settings, intervention 
doses, various outcome measures, attrition rates, and intervals 
of  assessment. The effect sizes for the interventions ranged from 
small, d = 0.11, to moderate,  d = 0.53, in size. These effects 
are greater than or equal to behavior  change interventions tar- 
geting smoking (39), weight loss (40), and alcohol use (41), as 
well as medical interventions such as AZT for neonates (42) 
and adults (43), chemotherapy for cancer (44), and a cholesterol- 
lowering regimen for coronary status (45). The HIV-RR inter- 
vention studies consistently reported findings that favored the 
interventions over  control groups on sexual behavioral  out- 
comes, particularly when these outcomes were assessed close in 
t ime to the intervention. We discuss this pattern below (see 
Behavior Change Follow-Up). 
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FIGURE 1: HIV-intervention effect sizes as a function of 
first assessment interval (in months). (Note: Plotted numbers 
refer to reference numbers; the size o f  each reference number  
is proport ional  to its weight in the analysis.) 

In interpreting the overall effect size that was obtained for 
the li terature of  HIV-RR studies, it is necessary to keep the 
assumptions of  meta-analysis in mind. First, it is important  to 
note that  the calculation of  effect sizes examined the influence 
of  the intervention relative to a control group. It is false to 
assume that  the control groups showed absolutely no improve-  
ment  over  the period of  t ime examined in the respective studies; 
indeed, some of  the studies documented that the control groups 
showed reductions in risk behaviors  (e.g. 16), although to a lesser 
degree than the interventions. Such results may reflect increased 
sensitization to risk as a function of  completing lengthysexual  
risk and behavioral  assessments. The overall impact  of  such 
t reatment  versus control comparisons would be to underesti- 
mate actual effect sizes. Second, note that  the meta-analysis 
collapsed across the diverse behavioral  assessments present in 
most  studies. It is possible that  some measures might have larger 
effects than others, a possibil i ty that we consider below (see 
Outcome Measures). Finally, it is also possible that the observed 
effect sizes were attenuated, overall,  by methodological l imi-  
tat ions in the intervention studies; however, due to the relatively 
small  number  o f  studies that have been completed thus far, our 
meta-analyt ic  modera tor  analyses could not detect these pat- 
terns. Therefore, for the purposes of  advising future theory- 
based HIV-RR studies, we review and suggest improvements  
regarding four key methodological  aspects: (a) dose of  interven- 
tion; (b) outcome measures; (c) behavior  change follow-up; and 
(d) attrit ion. 

Intervention. Dose 
As we documented in our meta-analytic  review, although 

HIV-RR interventions have shared a core o f  central components  
(viz. risk education, risk sensitization, self-efficacy building, and 
skills training; cf. Table 1), these interventions have varied widely 
regarding the amount  of  intervention delivered. For  example, 
Rotheram-Borus  et al. (20) designed an HIV-RR intervention 
that  consisted o f  up to twenty, 90- to 120-minute sessions de- 
l ivered over  a three-week period. In order to meet the difficult 
constraints of  enrolling and retaining runaway adolescents in a 
prevention study, the sessions were rotated such that partici- 
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pants  could join the intervention at any point  in its delivery. 
Participants who did not complete the intervention received 
different components  depending on when they entered the study. 
Dose effects were examined by comparing participants who 
completed different numbers  of  sessions. At  the other end of  
the dose continuum, Valdiserri et al. (15) employed a single- 
session, 140-minute group intervention. Although AIDS edu- 
cation and risk reduction instructions were delivered in a cog- 
n i t ive-behaviora l  skills training paradigm, the single-session 
format  abbreviated the amount  of  practice and in vivo expe- 
riences included in the intervention. 

There are two simultaneous and competing demands  re- 
garding the amount  of  intervention provided in HIV-RR pro- 
grams. On the one hand, longer interventions provide greater 
exposure t ime and more opportunit ies to practice new skills; on 
the other hand, single-session interventions are more feasible 
for use in public health settings. The majori ty of  HIV-RR in- 
terventions have delivered between four (16-18) and eight (21,22) 
one- to two-hour sessions. Mult iple sessions allow one to space 
intervention components,  use homework assignments, self- 
moni to r  target behaviors,  and provide guided practice. Multiple 
sessions also afford more opportunit ies for social supports and 
social reinforcements for behavior  change efforts than do single- 
session interventions (30,31). 

Despite the apparent  importance of  dose, our meta-analysis 
failed to show that this modera tor  was related to effect sizes, 
possibly due to a lack of  statistical power to detect an effect. 
That  is, our modera ter  relation of  B = .51 would reach signif- 
icance i f  more studies were available and the slope remained 
constant  once the studies were included. Alternatively, the ef- 
fects of  dose could be examined within a single original study, 
which would involve carefully controlling intervention com- 
ponents across numbers  of  sessions so as to not confound com- 
ponents with contact time. 

Outcome Measures 

To evaluate the effectiveness of  an intervention, investi- 
gators have assessed one or more of  the following behavioral  
outcome variables: (a) number  of  sexual partners; (b) number  
of  protected and unprotected occasions of  oral, anal, and vaginal 
intercourse; (c) percentage of  t ime that condoms are used; and, 
less often, (d) recently diagnosed STDs (cf. Table l). To our 
knowledge, no one has yet assessed HIV-ant ibody status as an 
index of  change, primarily because of  inadequate statistical power 
due to low base rates of  infection; that is, even in areas of  high 
HIV seroprevalence, seroconversion rates rarely exceed 2-3% 
of  population, requiring extremely large samples to obtain ad- 
equate statistical power for detecting differences. Therefore, re- 
searchers assume that an intervention is effective when it can 
be demonstra ted that part icipants reduced the number  of  part- 
ners; the number  of  occasions of  unprotected oral, anal, or vagi- 
nal intercourse; and incidence of  STDs; and/or  increased the 
number  of  occasions of  protected sexual intercourse as well as 
the percentage o f  occasions that condoms were used. Because 
no single index of  risk reduction contains all relevant infor- 
mation,  most studies collect multiple measures. Most  authors 
report  each of  the indices separately (20), although a few in- 
vestigators have created composite  indices reflective of  overall 
risk reduction (14). 

Two important  concerns have been raised regarding the 
measurement  of  intervention outcomes. First, some authors 
(46,47) have argued that self-reports of  sexual behavior,  es- 

pecially socially proscribed behavior  such as anal sex, are un- 
reliable due to social desirability, demand,  and other biases. 
Other investigators have demonstra ted that such assessments 
are indeed difficult to conduct but  can yield reliable information 
(48,49). Research documenting the conditions that influence the 
reliabili ty of  self-rep0rt has been reviewed elsewhere (50). 

Second, and of  greater concern, is the observation that the 
same behavior  may be safe for one person but risky for the next; 
for example,  unprotected vaginal intercourse is safe in a mo- 
nogamous relationship with an uninfected partner but unsafe 
with anonymous or casual partners whose HIV-ant ibody status 
is unknown. Thus, unlike risk assessment associated with smok- 
ing or dietary behavior  where a person who is smoking or eating 
high-fat foods is assumed to be at greater risk for pulmonary or 
vascular disease, risk assessment for HIV infection is inherently 
idiosyncratic.  A participant in an HIV-risk reduction program 
who engages in unprotected intercourse only after knowing their 
partner  has tested HIV negative is at less risk than is the par- 
t icipant who uses condoms with a partner of  unknown (i.e. 
possibly infected) HIV-ant ibody status; however, the former 
would be seen as a t reatment  failure whereas the latter would 
be counted as a success. Despite nearly universal recognition of  
this problem, investigators assume that unprotected sexual ac- 
tivities confer greater risk than do protected ones, due to diffi- 
culties in obtaining reliable ant ibody status for partners. 

Use o f  non-reactive measures, such as a reduced incidence 
of  diagnosed STDs following an intervention (22,25), can pro- 
vide a useful supplement to self-report measures, but may be 
less sensitive to intervention effects due to relatively low base 
rates o f  STDs. Other  creative evaluat ion strategies, such as 
moni tor ing  condom acquisit ion,  also provide an indirect  and 
corrobora t ive  index of  t rea tment  effectiveness. For  example,  
H I V - R R  intervent ion studies have used opportuni t ies  to re- 
deem coupons or vouchers for condoms  as proxy measures of  
condom use (16). In addi t ion,  use of  theoretical  media tors  of  
behavior  change, such as knowledge or  atti tudes, can provide  
addi t ional  evidence of  successful outcomes and are commonly  
employed  in H I V - R R  research. As researchers discover  the 
d imensions  that  mediate  behaviora l  change, there will be the 
potent ia l  to s treamline intervent ions  so that ma x imum impact  
is gained with min imal  response burden to the intervent ion 
recipients.  

Despite the fact that almost  all studies assessed many di- 
mensions of  HIV risk behavior,  our meta-analysis collapsed 
across the sometimes numerous dependent  variables available 
in each study. Although it may be that some dimensions might 
have larger effects than others, our meta-analysis was not  de- 
signed to assess this possibility. We collapsed across outcomes 
so that  we would not violate the meta-analytic assumption of  
independence of  effect sizes (i.e. so that the studies'  subjects 
would appear  only once in analyses). Future meta-analytic work 
might separate outcomes for each behavioral  measure to deter- 
mine whether some behaviors are easier to change than others. 

Attrition 

A third methodological  factor that may disparately affect 
an effect size, significance o f  an effect size, or the validi ty of  a 
finding is dropout  during the intervention or follow-up. Our 
analysis detected no tendency for attri t ion to relate to effect size, 
B = - . 0 4 ,  ns, which suggests that  effect size is relat ively con- 
stant across variat ions in at tr i t ion.  However,  as the number  
o f  s tudy part ic ipants  drops,  so does the statistical power to 
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detect the presence of  an intervention effect. Moreover,  i f  attrition 
occurs at a greater rate in either the intervention or the control 
group due to a risk-related factor, this confound provides a 
reason to question the val idi ty of  the observed differences. 
Therefore, as in all clinical trials, it is highly impor tant  for 
studies to keep attri t ion as low as possible. 

As we documented in our meta-analytic review (see Table 
1), studies with the least at tr i t ion are those that  have the short- 
est- term follow-up. For  example, St. Lawrence et al. (21) re- 
ported no attri t ion immedia te ly  following the intervention, Kal- 
ichman et al. (18) lost 15% of  participants one month after the 
intervention, and Valdiserri  et al. (15) reported 50% attri t ion at 
twelve months follow-up. There are exceptions to this rule; for 
example,  St. Lawrence et al. (22) reported only 8.5% attri t ion 
at twelve months follow-up. 

Studies vary with respect to how attri t ion is handled in 
outcome analyses. It is most  common  for intervention outcomes 
to be based on those participants who completed all aspects of  
the study. In most cases, dropouts  and incompleters are com- 
pared to participants who completed the intervention on rele- 
vant  measures collected at baseline (l 4,16,32). Methods for an- 
alyzing data from all enrolled participants usually fall under the 
rubric of  intent-to-treat  and data  imputat ion models. These 
methods  involve replacing missing values with estimates de- 
r ived from existing values in the data set (51,52). There are a 
number  o f  methods for analytically dealing with attri t ion and 
all are controversial. For  example,  Kelly et al. (17) used a mul- 
tiple imputat ion procedure to replace missing assessments with 
data  from retained participants matched on key demographic 
characteristics, including age, education, and sexually trans- 
mi t ted  disease history. This method increased the within-sub- 
ject  variabil i ty and therefore increased the error term in the 
analyses, yielding a conservative test of  intervention effects. 
Imput ing  data can also involve  using regression models  to 
es t imate  values or  other  means  of  model ing lost da ta  (51). 
These procedures,  however,  pose problems as well, including 
difficulty interpreting findings from values that  were not  ob- 
served outcomes.  

Based on need and the epidemic itself, HIV-RR interven- 
tions target difficult-to-reach (and retain) populations.  Loss of  
intervention participants occurs when people move, lose access 
to a telephone, become displaced, or even when they gain em- 
ployment.  Therefore, interventions must provide incentives for 
both part icipation and retention. Monetary incentives in HIV- 
RR prevention interventions have been shown to reduce attri- 
t ion relative to non-monetary  incentives, at least among inner- 
city adults (53). Paying participants is relatively unique to funded 
research studies, however, and may reduce the external validi ty 
of  intervention implementat ion in communi ty-based service 
settings. More ecologically valid incentives may be at tached to 
access other services, such as employment  placement programs, 
training opportunities,  and child care. 

Behavior Change Follow-Up 
Almost  all HIV-RR interventions have reported behavioral  

changes immediate ly  following the intervention, which is why 
our effect size calculations employed these measures (rather than 
delayed measures, i f  available). However, as the significant 
modera tor  analysis indicated (see Figure 1), relapse to baseline 
following behavioral  interventions is common in the HIV-RR 
literature. That is, the effects o f  the HIV-RR interventions di- 
minished substantially at longer intervals. It is impor tant  to 

note that  this pattern also occurs in other intervention litera- 
tures, including weight reduction, substance use, and smoking 
cessation (40,54-56). Therefore, it is important  to measure and 
report behavior change at follow-up assessments. Although most  
studies do not  report  assessments that are delayed long enough 
to assess maintenance of  intervention effects, some have done 
so; for example,  Kelly, St. Lawrence, and Brasfield (5 7) collected 
16-month follow-up assessments from 68 gay and bisexual men 
who had completed their HIV prevention intervention (14). 
They found that 41 (60~ of  the men maintained safer sexual 
practices. Measures taken 16 months  earlier, intervention base- 
line assessments, showed that baseline risk behavior,  younger 
age, and substance use proximal  to sexual behavior best pre- 
dicted high-risk practices at the follow-up. 

C O N C L U S I O N S  

The behavioral  interventions reviewed and quanti tat ively 
synthesized here have shown substantial promise for altering 
sexual behaviors associated with HIV transmission. The effect 
sizes observed were small to moderate  in size, but should be 
considered conservative est imates of  intervention effects for 
several reasons, including moderate  intervention doses and 
challenges to outcome measurement  and subject retention. 
Moreover,  comparison groups in these studies that were used 
to formulate the effect sizes tended to show reductions in risk 
behaviors,  although to a lesser degree than the interventions. 
Even so, the effect sizes observed are comparable to other health 
behavior  change and medical  interventions. Given the chal- 
lenges virologists face in developing HIV preventive vaccines, 
behavior  change interventions such as those reviewed here re- 
main  the greatest hope for curtailing the spread of  HIV. 
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