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bstract This paper reviews 83 studies that measure the impact of curriculum-based sex and HIV education
programs on sexual behavior and mediating factors among youth under 25 years anywhere in the
world. Two thirds of the programs significantly improved one or more sexual behaviors. The evidence
is strong that programs do not hasten or increase sexual behavior but, instead, some programs delay
or decrease sexual behaviors or increase condom or contraceptive use. Effective curricula commonly
incorporated 17 characteristics that describe the curricula development; the goals, objectives, and
teaching strategies of the curricula themselves; and their implementation. Programs were effective
across a wide variety of countries, cultures, and groups of youth. Replications of studies also
indicate that programs remain effective when implemented by others in different communities,
provided all the activities are implemented as intended in similar settings. © 2007 Society for
Adolescent Medicine. All rights reserved.
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Despite substantial declines in teen pregnancy in the
nited States, pregnancy and birth rates are still very high

1], as are the rates of several sexually transmitted diseases
STDs) [2]. In other developed countries, teen pregnancy
ates are typically much lower than in the United States, but
ome STD rates are increasing and becoming serious prob-
ems [3,4]. In many developing countries, as increasing
umbers of young people delay marriage until they are
lder, they have also become more likely to have sex before
arriage; thus premarital pregnancy rates and some STD

ates are increasing [5].
Throughout the world, many people view sex and HIV/

TD education programs as a partial solution to these problems
6]. Indeed, sex and HIV/STD education programs that are
ased on a written curriculum and that are implemented among
roups of youth in school, clinic, or community settings are a
romising type of intervention to reduce adolescent sexual risk

*Address correspondence to: Douglas Kirby, Ph.D., ETR Associates, 4
arbonero Way, Scotts Valley, CA 95066.
aE-mail address: dougk@etr.org

054-139X/07/$ – see front matter © 2007 Society for Adolescent Medicine. All
oi:10.1016/j.jadohealth.2006.11.143
ehaviors. They are often well-designed to be implemented in
chools, where they can potentially reach large numbers of
outh, yet they can also be implemented in clinic and commu-
ity settings where they can also reach other youth, including
otentially higher risk youth who have dropped out of school.

There have been many previous reviews of sex and HIV
ducation programs’ impact on behavior, but they typically
ave been limited to a particular geographical area such as
he United States [7,8] or sub-Saharan Africa [9], or they are
ow somewhat dated [7,10], or they do not analyze in depth
he characteristics of effective programs.

This review attempts to overcome those and other limita-
ions. It includes 83 studies from all countries, both developed
nd developing; it is more recent; it includes programs for
outh up to age 25; it presents results for mediating factors as
ell as outcome behaviors; and it examines in depth the char-

cteristics of effective programs that changed behavior.
This paper addresses two questions: What are the effects,

f any, of curriculum-based sex and HIV education pro-
rams on sexual risk behaviors, STD and pregnancy rates,

nd mediating factors such as knowledge and attitudes that

rights reserved.
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ffect those behaviors? What are the common characteris-
ics of the curriculum-based programs that were effective in
hanging sexual risk behaviors?

ethods

dentification of evaluation studies

To be included in this review, each study had to meet the
ollowing criteria:
he program had to:

● Be a curriculum- and group-based sex or HIV educa-
tion program (as opposed to an intervention involving
only spontaneous discussion, only one-on-one inter-
action, or only broad school, community or media
awareness activities).

● Focus on adolescents or young adults ages 9 to 24
years.

he research methods had to:

● Include a reasonably strong experimental or quasi-exper-
imental design with both intervention and comparison
groups and both pretest and posttest data collection.

● Have a sample size of at least 100.
● Measure program impact upon one or more of the

following sexual behaviors: initiation of sex, fre-
quency of sex, or number of sexual partners; use of
condoms or contraception more generally; composite
measures of sexual risk (e.g., frequency of unprotected
sex); pregnancy rates; birth rates; and STD rates.

● Measure impact on those behaviors that can change
quickly (i.e., frequency of sex, number of sexual part-
ners, use of condoms, use of contraception or sexual
risk-taking) for at least 3 months, or measure impact
on those behaviors or outcomes that change less
quickly (i.e., initiation of sex, pregnancy rates, or STD
rates) for at least 6 months.

he study had to be completed or published in 1990 or
hereafter. (To be as inclusive as possible, studies did not
ave to be published in peer-reviewed journals to be in-
luded in the review.)

Studies meeting these criteria were identified in several
ays, including: searches of 10 databases (PubMed, PsychInfo,
opline, Sociological Abstracts, Psychological Abstracts,
ireme, Dissertation Abstracts, ERIC, CHID, and Biologic
bstracts), reviews of past issues of 12 journals; contacts
ith researchers at professional meetings and those in the
rocess of completing studies; a review of reports, training
aterials, and process evaluation reports; and previous lit-

rature searches and reviews from various authors.

nalysis of study results

All identified studies meeting these criteria were re-
iewed and specific information from each study was sum-

arized in a one-page summary that included key data such e
s characteristics of the sample, the characteristics of the
ntervention, research methods, and effects on both sexual
isk behaviors and mediating factors (e.g., relevant knowl-
dge and attitudes). (All of these one-page summaries are
vailable from the first author upon request.)

All effects on behaviors or mediating factors were con-
idered significant if: (1) they were statistically significant at
he p � .05 level and (2) this significance was based on
ither the total study population or a large subgroup that was
oughly at least one third of the population (e.g., males or
emales, one of the three major racial/ethnic groups in the
.S., or sexually experienced or inexperienced youth).
Studies sometimes reported results for multiple measures of

ach behavior, for different time periods, for different sub-
opulations, or for various combinations of the above. Thus,
ome studies reported one or a very small number of positive
ffects on behavior but also reported a large majority of results
hat were not significant. To avoid presenting only the positive
esults and to provide a more balanced overview of the results,
he following rules for summarizing results were adopted.

● Regarding different measures of the same outcome
behavior, all measures across all studies were rank-
ordered according to their probable impact on preva-
lence. For example, use of condoms over 12 months
was ranked higher than was condom use at first sex.
Only the results from the highest ranked measure
reported in each study were included in tables.

● Regarding different time periods, because very short-
term effects on behaviors would have had little impact
on HIV prevalence, only those results for 3 months or
6 months (depending on the behavior) or longer were
included in tables.

● Regarding different subsamples, the results had to
describe a subsample representing roughly one third
of the sample or more (e.g., males or females) to be
included.

ven these rules for summarizing results provided a more
ositive picture than all of the results from all studies.

However, this positive bias was at least partly offset by
different negative bias—many results presented in the

tudies were based on samples with insufficient power. At
east half of the studies reviewed lacked statistical power to
etect meaningful program effects on behavior. Moreover,
he problem of insufficient power was further aggravated by
he fact that studies typically had to divide their samples
nto various subsamples. For example, to measure the im-
act of the program on sexual initiation, the samples were
ypically restricted to those who were sexually inexperi-
nced at baseline, and to measure impact on condom or
ontraceptive use, the samples were commonly restricted to
hose who were sexually active.

dentification of characteristics of effective programs

After analyzing the behavioral effects of the programs

valuated, we used a three-step process to identify the com-
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on characteristics of those programs that were effective at
hanging behavior.

First, to generate a comprehensive list of potentially
mportant characteristics of programs, we examined re-
iews of health education and HIV education programs for
dults, reviews of sex and HIV education programs for
oung adults, and individual studies of sex and HIV edu-
ation programs for youth.

Second, to identify the common characteristics of cur-
iculum content (as opposed to curriculum development and
mplementation), from among the 83 studies, we identified
nd requested 28 curricula that had the strongest evidence
or positive behavioral effects; the evidence for the positive
ffects of the remaining 55 curricula was less strong (e.g.,
he results were either not significant or the evaluation
esigns and/or results were less strong. Of these 28 effective
urricula, we successfully obtained 19.

We then coded most activities in these 19 curricula
ccording to the risk and protective factors they addressed.
ctivities from different curricula addressing the same risk

nd protective factor were photocopied, placed in a separate
inder for each factor, and subsequently reviewed. Finally,
e rated each overall curriculum on each of the potentially

mportant characteristics that was either on the list of po-
entially important characteristics identified in the first step
r that emerged from our in-depth review. Those character-
stics that were incorporated into more than 80% of the
ffective curricula became the eight common characteristics
f effective curricula content described below.

Third, to determine more accurately the characteristics of
he process for developing and implementing the effective
urricula (as opposed to the content of the curricula), we coded
he original research articles and reviewed any other materials
e.g., the curricula themselves) that described how the curricula
ere developed and implemented. These descriptions became

he basis for the five characteristics describing the development
f the program and the four characteristics describing the
mplementation of the program (described below).

Although we coded the curricula and studies as objec-
ively as we could, our results necessarily had to reflect
ome degree of judgment, in part, because many studies
acked a clear and detailed description of the program de-
elopment, content, and implementation.

esults

The results are divided into four sections: characteristics
f the studies reviewed, impact of programs on sexual risk
ehaviors and pregnancy and STD rates, impact of pro-
rams on mediating factors for sexual risk behaviors, and
ommon characteristics of effective programs.

haracteristics of the studies reviewed

Eighty-three studies met the inclusion criteria above [11–
12]. Of these, 56 were conducted in the United States; 9 in

ther developed countries (Canada, Netherlands, Norway, l
pain, and the United Kingdom); and the remaining 18 in
eveloping countries (Belize, Brazil, Chile, Jamaica,
enya, Mexico, Namibia, Nigeria, South Africa, Tanzania,
hailand, and Zambia).

Despite the fact that these programs were implemented
hroughout the world, they had numerous characteristics in
ommon and many of them incorporated many of the char-
cteristics of programs previously found to be associated
ith effectiveness [113].
For example, 52% focused on preventing only STD/HIV,

1% focused on preventing both STD/HIV and pregnancy, and
7% focused only on teen pregnancy. This greater emphasis on
TD/HIV undoubtedly reflects the worldwide concern about
oung adults contracting HIV and the funds and other re-
ources devoted to reducing STD/HIV transmission.

Virtually all the programs encouraged specific sexual
nd protective behaviors. The vast majority of the programs
ncouraged abstinence, but also discussed or promoted the
se of condoms and/or other forms of contraception if
oung people chose to be sexually active. Only 7% of the
rograms were abstinence-only programs. All of these were
n the United States. Only a few focused only on condoms.
ypically, these were designed for older youth who were
lready likely to be sexually active.

More than four fifths of the programs (83%) identified
ne or more theories that formed the basis for their pro-
rams, and often specified particular psychosocial mediat-
ng factors to be changed. Social learning theory and its
equel, social cognitive theory, formed the basis for more
han half (54%) of the interventions. Related theories iden-
ifying some of the same mediating factors were mentioned
y substantial percentages of other studies: theory of rea-
oned action (19%); health belief model (12%); theory of
lanned behavior (10%); and the information, motivation,
nd behavioral skills model (10%).

Nearly all (90%) of the interventions included at least
wo different interactive activities designed to involve youth
nd help them personalize the information (e.g., role play-
ng, simulations or individual worksheets that applied les-
ons to their lives).

Finally, at least 90% of the programs trained their edu-
ators before the educators implemented curriculum activ-
ties. Some of the remaining 10% of programs may also
ave trained their educators, but their respective reports or
rticles did not mention the training.

It should be noted parenthetically that some of these
ommonalities reflected the criteria for inclusion in this
eview. Only studies that addressed STD/HIV or pregnancy
nd were both curriculum-based and group-based were in-
luded; broad youth development programs or sex educa-
ion programs that did not address STD/HIV or pregnancy
t all were not included.

The one area of great variation in these programs involved
ength of study. While the mean length was 12 hours, the actual

engths ranged from less than one hour to 48 hours. About
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wo-thirds had between 2 and 15 sessions, but 11% included
nly 1 session, and 22% had 16 or more sessions.

To evaluate program impact, half (51%) of these studies
mployed an experimental design with random assignment
f individual youth, classrooms of youth, or entire schools
r communities, while the remaining half used a quasi-
xperimental design. To be included in this review, all
uasi-experimental designs had to have both intervention
nd comparison groups and both pretest and post-test data.
bout 88% of all the studies used a matched-cohort design

n which they linked baseline and follow-up survey data,
hile the others (only 12%) used unmatched pre and post

ross-sectional surveys.
All measures of sexual and contraceptive behavior relied

n self-reports. Although some under- and over-reporting of
hese behaviors undoubtedly occurred, these data are gen-
rally believed to be reasonably reliable and valid in devel-
ped countries, and often, but not always, the biases may be
imilar in both the intervention and control groups, espe-
ially when the data are collected confidentially by data
ollectors months after the end of the intervention [114].
owever, this may not be the case in some developing

ountries, where youth are far less accustomed to talking
bout sexual behavior or completing questionnaires about
ersonal behavior [115].

Measures of pregnancy and STD can be measured with
aboratory tests and thereby overcome many of the prob-
ems of self-reported data. Of the 13 studies that measured
mpact on pregnancy, 4 used pregnancy tests; of the 10
tudies that measured impact on STD, 5 used a laboratory
est. The rest relied on self-reports.

As noted above, to be included in this review, studies
lso had to measure behavior for at least 3 months (or
nitiation of sex for at least 6 months). Just over half (59%)
f the studies measured impact for a year or longer, while
2% measured impact for 2 years or longer. The longest
tudy measured impact over 57 months.

In sum, as the field is maturing, increasingly large
ercentages of studies have used experimental designs,
ave used cohort designs, and have measured long-term
mpact on behavior. These changes as well as improve-
ents in other areas (e.g., more rigorous and sophisti-

ated statistical analyses) demonstrate that standards are
ecoming more rigorous. On the other hand, many of
hese studies had significant limitations such as limited
xplanations of the programs, problems with implemen-
ation, weak evaluation designs, measurement issues, and
tatistical shortcomings.

mpact of programs on sexual risk behaviors and
regnancy and STD rates

All but one of the 83 studies measured program impact
n one or more of six sexual behaviors: initiation of sex,
requency of sex, number of sexual partners, condom use,

ontraceptive use in general, and composite measures of f
exual risk-taking. A few studies reported on pregnancy and
TD rates (Table 1).

nitiation of sex
An important measure of sexual activity is timing of

nitiation of sex. The studies reviewed demonstrate that
hese programs in general did not hasten the initiation of
ex, and some delayed the initiation of sex. Of the 52 studies
hat measured impact on this behavior, 22 (42%) found that
he programs significantly delayed the initiation of sex
mong one or more groups for at least 6 months, 29 (55%)
ound no significant impact, and 1 found the program has-
ened the initiation of sex.

requency of sex
A second measure of sexual activity is the frequency of sex

uring a specified period of time (e.g., 3 or 6 months prior to
he survey). This measure includes whether or not respondents
ad sex at all during that period of time. Of the 31 studies that
easured impact on frequency, 9 (29%) reduced the fre-

uency, 19 (61%) found no significant change in frequency,
nd 3 (all in developed countries) found increased frequency
mong any major groups at any point in time.

umber of sexual partners
A third common measure of sexual activity is number of

exual partners during a specified period of time prior to the
urvey. This measure is especially important for STD trans-
ission. Of 34 studies measuring this factor, 12 (35%) found
decrease in the number of sexual partners, while 21 (62%)

ound no significant impact, and 1 (3%) found a negative
mpact.

ondom use
Of the 54 studies measuring program impact on condom

se, almost half (48%) showed increased condom use; none
ound decreased condom use.

ontraceptive use in general
Of the 15 studies measuring impact, 6 showed increased

ontraceptive use, 8 showed no impact, and 1 showed de-
reased contraceptive use.

exual risk-taking
Some studies (28) developed composite measures of sexual

ctivity and condom use (e.g., frequency of sex without con-
oms or number of unprotected sexual partners). Half of them
ound that the programs significantly reduced sexual risk-
aking. None of them found increased sexual risk-taking.

regnancy rates
Of the 13 studies that measured pregnancy rates, 3 found

ignificant positive impacts, 9 found insignificant impacts,
nd 1 found a significant negative impact.

TD rates
Of the 10 studies that measured impact on STD rates, 2

ound positive impacts, 6 found no significant impact, and 2

ound negative impacts.
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Overall, these studies strongly indicate that these pro-
rams were far more likely to have a positive impact on
ehavior than a negative impact. Across all 83 studies, two
hirds (65%) had a significant positive impact on one or
ore of these sexual behaviors or outcomes, while only 7%

ad a significant negative impact on one or more of these
ehaviors or outcomes. Given the large number of tests of
ignificance across all of these studies, some, but not all, of the
ositive and negative results undoubtedly occurred by chance.
iven the large proportion of studies that found significant
ositive results, a few, but not all, probably occurred by
hance. On the other hand, given that multiple coefficients

Table 1
Number of studies reporting effects on different sex

Outcomes measured U.S.
(N � 56)

Delay sex (n � 30)
Hastened initiation 1
No significant results 15
Delayed initiation 14

Reduce frequency of sex (n � 24)
Increased frequency 2
No significant results 15
Reduced frequency 7

Reduce number of partners (n � 26)
Increased numbers 1
No significant results 16
Reduced number 9

Increase condom use (n � 37)
Reduced use 0
No significant results 19
Increased use 18

Increase contraceptive use (n � 11)
Reduced use 1
No significant results 5
Increased use 5

Reduce sexual risk taking (n � 25)
Increased risk 0
No significant results 11
Reduced risk 14

Reduce pregnancy: self-report (n � 6)
Increased number 1
No significant results 3
Reduced number 2

Reduce pregnancy: laboratory test (n � 2)
Increased number 0
No significant results 2
Reduced number 0

Reduce STDs: self-report (n � 3)
Increased number 1
No significant results 2
Reduced number 0

Reduce STDs: laboratory test (n � 4)
Increased number 0
No significant results 2
Reduced number 2

a None of the studies measured all of the outcome
and positive results for each outcome is less than th
ere examined in each study, the percentage of significant b
egative results that was found is roughly equal to or less than
he number that is likely to have occurred by chance.

One third (33%) of the programs had a positive impact
n two or more behaviors or outcomes. For example, in the
.S., Becoming a Responsible Teen increased abstinence,

educed the number of sexual partners, increased condom
se, and reduced unprotected sex [94]. Also in the U.S., the
afer Choices intervention delayed the initiation of sex
mong Hispanic youth, and increased both condom and
ontraceptive use among both boys and girls of all races/
thnicities [55]. In Tanzania, the MEMA kwa Vijana inter-
ention both reduced the number of sexual partners among

aviors and outcomesa

er developed
ntries
� 9)

Developing
countries
(N � 18)

All countries
(n � 83)

� 8) (n � 14) (n � 52)
0 1 2%
8 29 56%
6 22 42%

� 2) (n � 5) (n � 31)
0 3 10%
3 19 61%
2 9 29%

� 0) (n � 8) (n � 34)
0 1 3%
5 21 62%
3 12 35%

� 5) (n � 12) (n � 54)
0 0 0%
5 28 52%
7 26 48%

� 2) (n � 2) (n � 15)
0 1 7%
2 8 53%
0 6 40%

� 1) (n � 2) (n � 28)
0 0 0%
2 14 50%
0 14 50%

� 3) (n � 0) (n � 9)
0 1 11%
0 6 67%
0 2 22%

� 0) (n � 2) (n � 4)
0 0 0%
1 3 75%
1 1 25%

� 0) (n � 2) (n � 5)
0 1 20%
2 4 80%
0 0 0%

� 0) (n � 1) (n � 5)
1 1 20%
0 2 40%
0 2 40%

, the sum of the number of negative, nonsignificant
number of studies.
ual beh

Oth
cou
(N

(n
0
6
2
(n
1
1
0
(n
0
0
0
(n
0
4
1
(n
0
1
1
(n
0
1
0
(n
0
3
0
(n
0
0
0
(n
0
0
0
(n
0
0
0

s. Thus
oys and increased condom use among both boys and girls
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82]. These effects in these three studies are particularly
oteworthy, because all three studies employed experimen-
al designs and measured impact on behavior for at least 1
ear. More generally, studies indicate that it is possible both
o reduce sexual behavior and to increase condom or con-
raceptive use with the same program.

While the positive effects of some curriculum-based pro-
rams lasted only a few months, the effects of other pro-
rams lasted for years. For example, the MEMA kwa Vijana
82] intervention found positive behavioral effects over a
6-month period and Safer Choices [26] found positive
ehavioral effects over a 31-month period.

These findings were remarkably robust. The patterns of
ndings remained the same regardless of the type of exper-

mental design used. Whereas 63% of the 41 studies with a
uasi-experimental design had a significant positive impact on
ne or more behaviors, 66% of the 42 studies with an exper-
mental design had a positive impact on one or more behaviors.

The patterns of findings were also similar in both devel-
ped and developing countries. Programs were effective
ith both low- and middle-income youth, in both rural and
rban areas, with girls and boys, with different age groups,
nd in school, clinic, and community settings (results not
hown). (This does not mean that the same program was
ffective with all of these groups in all of these areas, but
imply that different programs were effective with all of
hese groups in all of these areas.)

And finally, while there were only six studies that focused
nly on abstinence (all in the U.S.), there were a few positive
esults (and one negative result) for these programs, just as
here were many positive results and a few scattered negatives
esults for the far more numerous programs that commonly
mphasized both abstinence and condom or contraceptive use.

eplication of studies

A critically important question is whether or not a program
hat has been found to be effective when designed, imple-
ented, and evaluated by a well-funded and highly skilled

esearch team, will subsequently be effective when imple-
ented by others in other communities. Four interventions in

he United States have now been evaluated between two
nd five times [18,47,48,50–52,54,94,95,97,98,111,112,116].
hese replications reveal that these curricula consistently had
imilar positive behavioral effects when they were replicated,
rovided (1) all activities were implemented as designed and
2) they were implemented in the same type of setting and with
imilar populations of youth. When many activities were omit-
ed or the setting was changed (e.g., from voluntary Saturday
rograms to required in-school programs), the curricula were
ess likely to have a positive effect.

mpact of programs on mediating factors for sexual
isk behaviors

Although the review of the studies above provides strong

vidence that some programs had an impact on sexual risk e
ehaviors, without the results of the mediating factors, it does
ot specify how or why these programs had an impact. Those
uestions can be partially answered by examining program-
atic impact on the mediating factors that programs attempted

o change in order to change behavior. Table 2 provides the
esults for 71 different mediating factors that were measured
y one or more of the 83 studies. Those factors that are lightly
haded meet two criteria and therefore have stronger evidence
hat programs can modify them: (1) at least three programs
ignificantly improved them and (2) at least half of the studies
hat measured them found significant improvements.

Of those programs that measured impact, most increased
nowledge about HIV, STDs, and pregnancy (including meth-
ds of preventing STD/HIV and pregnancy). Half of the 16
tudies that measured impact on perceived HIV risk were
ffective at increasing this perceived risk. More than 60% of
he many studies measuring impact on values and attitudes
egarding any sexual topic were effective in improving the
easured values and attitudes. About 40% of the 29 studies

hat measured impact on perceived peer sexual behavior and
orms significantly improved these perceptions. More than
alf of those studies that measured impact on self-efficacy to
efuse unwanted sex improved that self-efficacy, and more
han two thirds increased self-efficacy to use condoms. Ten of
6 programs increased motivation or intention to abstain from
ex or restrict the number of sex partners, and 10 of 14 pro-
rams increased intention to use a condom. Eight of 11 pro-
rams increased communication with parents or other adults
bout sex, condoms, or contraception. In contrast, less than
0% of the programs had a positive impact on use of drugs or
lcohol, perhaps in part, because reducing use of alcohol or
rugs was not the focus of these programs.

In sum, the evidence was strong that many programs had
ositive effects on relevant knowledge, awareness of risk,
alues and attitudes, self-efficacy, and intentions—the very
actors specified by many psychosocial theories as being the
eterminants of behavior. Furthermore, all of these factors
ave been demonstrated empirically to be related to their re-
pective sexual behaviors [117]. Thus, it appears highly likely
hat changes in these factors contributed to the changes in
exual risk-taking behaviors.

haracteristics of effective curricula

The in-depth analyses of effective programs identified 17
haracteristics that described these programs and are presented
n Figure 1. Three types of evidence suggest that these char-
cteristics may have contributed to the success of these pro-
rams. First, a large majority of the effective programs shared
ost of these characteristics. Second, programs that incorpo-

ated these characteristics were more likely to change behavior
ositively than programs that did not incorporate many of these
haracteristics. Third, several studies involved a comparison of
he impact of skill-based curricula that incorporated all (or
early all) of these characteristics with the impact of knowl-

dge-based curricula that did not incorporate many of these
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haracteristics. Consistently, the skill-based programs were
ore effective at changing behavior than were the knowledge-

ased programs [26,95].
Although nearly all of the effective curricula incorporated

early all of the effective characteristics, and although curric-
la with nearly all of the characteristics were highly likely to be
ffective, having most of the 17 characteristics present in a
urriculum did not ensure significant changes in reported be-

able 2
ontinued

Posb NS Neg

Intention to discuss condoms with partner 2 1 0
Intention to abstain from sex, or restrict sex or

partners 10 6 0
Intention to use a condom 10 4 0
Intention to avoid unprotected sex (including

perceived likelihood of having sex) 3 2 0
ommunication
Communication with partner re AIDS, STDs, and past

partners 4 3 0
Communication with boy/girlfriend or partner

regarding abstinence or condom use 1 4 0
Communication with parents or other adult about sex,

condoms, or contraception 8 2 1
Comfort talking with parents about sex, condoms, or

contraception 1 0 0
ther possible mediating behaviors
Using alcohol or drugs 3 7 1
Using alcohol or drugs before sex 0 3 0
Having a boyfriend or girlfriend 0 2 0
Engaging in coercive behavior 0 1 0
Experiencing violence in relationship 0 2 0
Avoiding places and situations that could lead to sex

(including pre-coital sexual activities) 4 2 0
Attending reproductive health clinic 0 1 0
Obtaining and carrying a condom 3 2 0
Putting a condom on partner (females only) 1 0 0
Being tested for STD 0 1 0
Being tested for HIV 0 1 0

elationship with parents
Relationship with parents 1 0 0
Parental respect 2 0 0
Relevance of parents’ concern about sex 1 0 0
Perceived parent concern or values about having sex

and using condoms 1 1 0
sychological states
Self-esteem 0 1 0
Depression and mental health 0 1 0
Concern about health 0 1 0
Future orientation 1 0 0
Enjoyment of sex 0 1 0

a None of the studies measured all of the outcomes. Thus, the sum of the
umber of negative, nonsignificant and positive results for teach outcome
s less than the total number of studies.

b Pos � Positive (desirable) effect on factor; NS � Nonsignificant; Neg
Negative (undesirable) effect on factor.
c Lightly shaded factors meet two criteria and therefore have stronger

vidence that programs can modify them: (1) at least three programs
ignificantly improved them and (2) at least half of the studies that mea-
ured them found significant improvements.
able 2
umber of programs having effects on mediating factors that may affect

exual behavior or condom or contraceptive usea

Posb NS Neg

nowledge
Overall knowledge of sexual issuesc 7 2 0
Knowledge of pregnancy 5 0 0
Knowledge of STD 8 3 0
Knowledge of HIV 28 3 0
Knowledge of abstinence 2 0 0
Knowledge of methods of contraception 4 2 0
Knowledge of condoms 5 3 0
Knowledge of methods to prevent STD/HIV 6 1 0
Knowledge of community or reproductive health

services 1 1 0
Knowledge of one’s own sexual limits 1 2 0

erceived risk
Perception of pregnancy risk 0 3 0
Perception of STD risk 1 1 0
Perception of HIV risk 8 8 0

erceived severity of consequences
Perception of severity of pregnancy and childbearing

(including attitude toward childbearing) 2 3 0
Perception of severity of STDs 1 0 0
Perception of severity of HIV/AIDS 3 1 0

ersonal values and attitudes
Values about sex/abstinence 14 10 0
Regret about initiating sex 1 0 0
Attitude about pressuring someone to have sex

(including right to say no to sex) 3 2 0
Attitudes toward condoms 14 8 0
Belief that condoms are a hassle and reduce pleasure 2 3 0
Perceived barriers to using condoms 4 3 0
Attitude toward risky sexual behavior and AIDS

prevention 5 2 0
Self-approval to use condoms 1 1 0
Attitudes toward HIV� people (including interacting

with them) 6 0 0
Homophobia 1 0 0

erceived peer values and behavior
Perception of peer norms/behavior regarding sex 9 13 1
Perception of peer norms/behavior regarding condoms 4 6 0
Perception of peer norms/behavior regarding avoiding

risk 3 2 0
Influences of peers 0 1 0

erceived partner values
Perceived partner norms and reaction to condom use 0 3 0

elf-efficacy and skills
Self-efficacy to show love and affection without sex 1 3 0
Self-efficacy to discus sex, condoms, or contraception

with partner 0 3 0
Self-efficacy to refuse sex 8 4 2
Self-efficacy to obtain condoms 1 3 0
Self-efficacy to use condoms 12 4 1
Condom use skills 1 0 0
Self-efficacy to avoid STD/HIV risk and risk

behaviors (e.g., to abstain or use condoms) 7 9 0
General sexual negotiation skills 2 1 0
Social competency/locus of control 2 0 1
Self-esteem 0 1 0
Self-efficacy to provide information to peers 0 1 0
otivation/Intentions
Intention to discuss AIDS, STDs, and past partners
avior. In addition, a few curricula that did not appear to
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ncorporate all 17 characteristics nevertheless had a positive
mpact.

It should also be recognized that these characteristics of
ffective programs are not the only factors that determine
hether or not programs will have an impact on behavior.
ther factors, such as the saliency of unintended pregnancy,
IV or other STDs and the existing knowledge, values, atti-

udes, and skills of young also have an impact. Thus, for
xample, if HIV is a very salient issue in a community and
outh in that community lack basic information about how
IV is transmitted, the chances of infection during unprotected

ex, and methods of protection, then programs that provide this
asic information may have an impact on behavior, even if
hey do not incorporate all of the 17 characteristics.

The 17 characteristics can logically be divided into three
ategories, namely those describing: (1) the development
f the curricula, (2) the overall design and teaching strate-
ies of the curricula themselves, and (3) the implementation
f the curricula. As noted above, they are presented in
igure 1.

These characteristics can be used to assess and select cur-
icula [118], to adapt or improve them and even to develop
hem from scratch. They can also be used to guide implemen-

igure 1. Characteristics of effective curriculum-based programs.
ation. u
onclusions and Recommendations

Many of these studies had significant limitations. For ex-
mple, few described their respective programs adequately;
one studied programs for youth engaging in same-sex behav-
or; some had problems with implementation; a few had rela-
ively weak quasi-experimental designs; an unknown number
ad measurement problems; many were statistically under-
owered; most did not adjust for multiple tests of significance;
ew measured impact on either STD or pregnancy rates; and
till fewer measured impact on STD or pregnancy rates with
iomarkers. And, of course, there are inherent publication
iases that affect the publication of studies—researchers are
ore likely to try to publish articles if positive results support

heir theories and programs and journals are more likely to
ccept articles for publication if results are positive. Fortu-
ately, some of these biases counteract each other.

Despite these limitations, the evidence for the positive im-
act on behavior of curriculum- and group-based sex and HIV
ducation programs for adolescents and young adults is quite
trong and encouraging. Two thirds of the programs had a
ignificant positive impact on behavior. Many either delayed or
educed sexual activity or increased condom or contraceptive

se or both. At least 10 interventions had long-term behavioral
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ffects lasting 2 or more years; some lasted for close to 3 or
ore years—as long as the effects were measured. Most pro-

rams also increased psychosocial mediating factors that are
nown to be related to sexual behavior. These studies help
xplain how these programs are effective.

The evidence is also strong that these programs in general
id not have negative effects. In particular, they did not in-
rease sexual behavior, as some people have feared they might.
f the 52 studies that measured impact on initiation of sex,
nly one significantly hastened the initiation of sex. Given the
arge number of studies and tests of significance for that out-
ome, that could have occurred by chance. The few other
cattered negative findings among both abstinence-only and
omprehensive sex and HIV education programs may also
ave occurred by chance. The evidence is dramatically stron-
er that these programs had positive effects on sexual behavior.

The effects of these programs were quite robust. They
ere just as likely, if not more likely, to be effective in
eveloping countries as they were to be effective in the U.S.
r other developed countries. They were effective in urban
nd rural areas, low- and middle-income communities, and
chool and community settings, with advantaged and disad-
antaged youth, males and females, different racial and
thnic groups, younger and older youth, and sexually expe-
ienced and inexperienced youth. There is some indication
hat they were especially effective with youth who were
ost likely to engage in unprotected sex with multiple

artners and thus were at highest risk of HIV, other STDs
nd pregnancy. Of course, the exact same program was not
mplemented with all of these groups; rather programs were
ppropriately designed or tailored for some of these groups.

Robustness was also demonstrated by replication studies.
hen three programs were replicated with fidelity in dif-

erent locations throughout the United States, but in the
ame type of setting, the original positive effects were
onfirmed. This is very encouraging and suggests that ef-
ective programs can remain effective when they are imple-
ented by people in other communities.
Given that many programs reduced sexual behavior

nd/or also increased condom or contraceptive use, they
ogically would reduce both sexually transmitted disease
nd pregnancy. The results of the few studies that measured
mpact on STD or pregnancy, however, did not produce
any significant positive effects. The lack of consistent

ositive effects may have been caused, in part, by sample
izes that were too small, by other methodological limita-
ions, by significant changes in behavior that were too small
r too short term to produce marked changes in STD or
regnancy, or possible failure to change those behaviors that
ave the strongest impact on STD or pregnancy rates.

Thus, while these programs alone cannot solve the prob-
ems of STD, HIV, and unintended pregnancy, many of
hem can change sexual and protective behaviors in desired
irections and they can be an important component in larger

ore comprehensive initiatives. c
These conclusions support several programmatic and re-
earch conclusions:

● Communities should implement curriculum-based sex
and HIV education programs, preferably those proven to
be effective with similar populations or those incorpo-
rating the 17 characteristics of effective programs.

● Because these programs can reduce sexual risk-taking
by a modest amount, communities should not rely
solely on these programs to address problems of HIV,
other STDs, and pregnancy, but should view them as
an important component in a larger initiative that can
reduce sexual risk-taking behavior to some degree.

● More rigorous studies of promising programs need to
be conducted, especially in developing countries and
with groups at highest risk, because there are gaps in
these areas in the existing literature.

● Evaluations can and should use randomized experi-
mental designs. They have been used very success-
fully even in the poorest regions of the world.

● Sample sizes should be sufficiently large to have ad-
equate statistical power for important statistical anal-
yses, including those among subgroups. Conducting
studies that are substantially underpowered is unfair to
their respective programs and may mislead the field.

● Laboratory tests rather than self-reported data have
been used for measuring pregnancy and STD rates,
and should be used whenever feasible. These studies
are particularly important given that many programs
have changed behavior, but few have changed preg-
nancy and STD rates. This apparent inconsistency
needs to be further understood.

● Researchers should determine more rigorously which
mediating factors have the greatest impact on behavior in
different cultures and which educational strategies and
activities are most effective at changing these factors
both across and within cultures. More generally, studies
should try to assess which of the 17 characteristics are
most important and what kinds of adaptations can be
safely made without jeopardizing effectiveness.

● Researchers should always try to publish negative
results, provided that the studies are well done, so that
the literature does not become biased.

● Published results of evaluations should provide more
complete descriptions of their programs so that re-
views can better assess their characteristics and un-
derstand why some programs were effective and other
were not.

● Formal meta-analyses of all of these studies should be
conducted so that they can overcome some of the
limitations of the individual studies (e.g., insufficient
statistical power).

f these recommendations are implemented, the success of
hese programs and our knowledge of these programs will

ontinue to progress, as they have for the last 25 years.
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