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bstract We compared school-based abstinence-only programs with those including contraceptive informa-
tion (abstinence-plus) to determine which has the greatest impact on teen pregnancy. The United
States has one of the highest rates of teen pregnancy in the industrialized world. Programs aimed at
reducing the rate of teen pregnancy include a myriad of approaches including encouraging absti-
nence, providing education about birth control, promoting community service activities, and teach-
ing skills to cope with peer pressure. We systematically reviewed all published randomized
controlled trials of secondary-school-based teen pregnancy prevention programs in the United States
that used sexual behavior, contraceptive knowledge, contraceptive use, and pregnancy rates as
outcomes. © 2005 Society for Adolescent Medicine. All rights reserved.
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The teenage pregnancy rate in the United States is the
econd highest among 46 industrialized countries after Rus-
ia [1,2]. The birthrate of unmarried American women aged
5 to 19 years quadrupled from 1960 to 1992, reaching a
eak in 1991 [3]. Increased sexual activity, increased fer-
ility, increased intended pregnancy rates, and decreased
bortion in the United States can theoretically explain these
utcomes, but existing data show that low rates of contra-
eptive use is the major reason [1,4]. Although contracep-
ion prevents an estimated 1.65 million teen pregnancies per
ear in the United States, only 75% of American teenagers
se some form of contraception during their first sexual
ncounter, and less than 30% of sexually active teens 15 to
9 years of age use birth control consistently [5].

Despite data indicating that contraception decreases rates
f teen pregnancy [6], there is no consensus on the most
ffective content of public schools’ sex-education curricula,

*Address correspondence to: Dr. Sylvana E. Bennett, Department of
eproductive Medicine, UC San Diego Medical Center, 200 West Arbor
rive #8433, San Diego, CA 92103-8433.
OE-mail address: sebennett@ucsd.edu

054-139X/05/$ – see front matter © 2005 Society for Adolescent Medicine. All
oi:10.1016/j.jadohealth.2003.11.097
nd few issues have provoked such heated debate. One
bjection to provision of contraceptive information in
chools is the belief that such information leads to inappro-
riate sexual behavior. In accordance with this view, federal
unding for abstinence-only programs increased to its high-
st level yet in 2001 at 20 million dollars [7]. A recent
urvey of school superintendents revealed that one-third of
chool districts in the United States prohibited contraceptive
ducation unless it was to emphasize its limitations [8]. A
ational survey of middle and high school teachers showed
hat the proportion of sexual education teachers informing
heir students that abstinence was the only way to prevent
regnancy and infections rose from 2% in 1988 to 23% in
999 [9]. Forty-one percent of teachers in 1999 indicated
hat abstinence was the most important message they
ished to convey, vs. 25% in 1988 [9].
In contrast, a recent national survey revealed that 78% of

he parents of teenagers believed that their children should
earn in school about birth control and safer sex [10]. Med-
cal organizations such as the Institute of Medicine, Amer-
can Academy of Family Physicians, American College of

bstetricians and Gynecologists, and American Academy

rights reserved.
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f Pediatrics support the inclusion of contraceptive infor-
ation with abstinence education to prevent teen pregnancy
hile also preventing the transmission of sexually transmit-

ed infections [10]. Congress has recently called this ap-
roach into question, commissioning a National Institutes of
ealth study to critically examine the effectiveness of the

ondom to prevent sexually transmitted infections [11,12].
The content of school-based sex education curricula con-

inues to challenge school boards, politicians, and the pub-
ic. Abstinence-only programs do not include information
n contraception. Abstinence-plus programs incorporate
ontraceptive information and the prevention of sexually
ransmitted infections into the curriculum along with absti-
ence education. By systematically evaluating all published
andomized controlled trials on this subject, we sought to
ompare the effects of abstinence-only and abstinence-plus
rograms on teenage sexual behavior, contraceptive knowl-
dge, contraceptive use, and pregnancy rates.

ethods

We identified studies of secondary-school-based pregnancy
revention programs in the United States by searching
ubMed, Cochrane Registry, CINAHL, Biosis, and Embase
or the medical subject heading keywords “teen pregnancy,”
teen abstinence,” “teen pregnancy prevention programs,” and
teen HIV prevention” from January 1, 1980 to September 1,
002. We included programs with a focus on human immu-
odeficiency virus (HIV) prevention because these programs
im to reduce risky sexual behavior and secondarily decrease
he pregnancy rate. We used references of retrieved articles to
nd additional studies.

We systematically reviewed all randomized controlled trials
f school-based interventions targeted to prevent teen preg-
ancy that assessed the following specific outcomes: sexual
ehavior, including delay in initiation of first sexual inter-
ourse, frequency of sex, and number of partners; contracep-
ive behavior including contraceptive knowledge, reported use,
ondom use; and pregnancy rates. We classified studies as
abstinence-only” or “abstinence-plus” based on the descrip-
ion of the intervention. Programs that did not mention provid-
ng contraceptive information in their curriculum qualified as
abstinence-only.”

Because our focus was only school-based programs,
e did not include teen pregnancy prevention programs

n the general community or clinics. Given the impact of
ulture on pregnancy rates, the differences in baseline
regnancy rates among English-speaking countries, var-
ed media and public health messages from country to
ountry, and the increasing focus on abstinence-only pro-
rams in the United States, we examined only American
rograms. Although we initially intended to conduct a
eta-analysis, the heterogeneity of this data (i.e., popu-

ations studied, program interventions, outcomes mea-

ured, and follow-up times) prohibited this effort. For s
ach qualifying study, we extracted demographics of the
een participants, description of the program, follow-up
imes, and funding source.

esults

ummary of programs

Our search identified 19 randomized controlled trials of
chool-based teen pregnancy prevention programs in the
nited States from 1980 to 2002, of which three studies were

xcluded because they did not assess a relevant outcome vari-
ble [13–15]. Of the 16 remaining studies, three were found to
xamine abstinence-only programs, 12 evaluated abstinence-
lus programs, and one study compared an abstinence-only
ith an abstinence-plus program. This last study compared

hree groups: an unrelated health class control group, an absti-
ence-only intervention, and an abstinence-plus intervention
mphasizing the importance of condom use for sexually active
eens [16].

Two of the 12 abstinence-plus studies used the same data
et [17,18]. With the exception of the study directly com-
aring abstinence-only to abstinence-plus programs, all of
he studies used the school districts’ existing pregnancy
revention curriculum as the comparison group. Most stud-
es reported outcomes that were surrogate markers for preg-
ancy. Very few of the studies asked teens directly about
regnancy, and many of the programs had short follow-up
imes that would not be expected to detect a difference in
hese outcomes.

Table 1 shows descriptive characteristics for each of the
6 studies. There was wide variability in the setting of the
rograms from the suburbs to the inner city. The racial
omposition of the subjects was also highly variable; two
tudies reported that more than 75% of their subjects were
hite, and four reported that more than 75% of their sub-

ects were African-American. Five of the 16 studies pro-
ided information on the socioeconomic status of the sub-
ects and of these, three included a single statement
escribing the status of the majority of the students. Fol-
ow-up times ranged from a low of 7 weeks to a high of 48
onths; 38% had a follow-up time of 6 months or less, and

2% had a follow-up time from 7 to 48 months. There was
wide range in sample size; the smallest study included 36

eens and the largest included 10,600, but 50% of the studies
sed more than 1000 subjects. The percentage of subjects
etained at follow-up ranged from 68% to 100%, and 56%
f the studies reported a retention rate of greater than 80%
t last follow-up. The funding sources of nearly all studies
ere from federal or state sources rather than private inter-

st groups.

exual behavior

We analyzed sexual behavior by measuring self-reported

exual initiation, frequency of sexual activity, and number



Table 1
Randomized controlled trials of school-based teen pregnancy prevention programs in the United States: summary of subject characteristics, program description, follow-up periods, and
funding sources

Author Baseline Sample
Size and Location

Race or Ethnicity and SESa Program Components and Intensity Follow-up
Period
(% Subjects
Retained)

Funding

Jemmott et al,
1998 [16]

659 6th and 7th graders
in inner-city
Philadelphia, PA

African-American: 100% SES:
“low income;” no other data
reported

Each intervention used 8 1-h sessions; one
stressed delaying sexual activity or
reducing frequency of sex, the second
stressed condom use, and the third
included health issues not related to
sexual behavior

3, 6 and 12 mo
(97, 94, 93)

National Institute of
Mental Health

Basen-Engquist
et al, 2001
[17]

7614, 8319, and 9489 (at
baseline, 19 and 31
months) 9th–12th
graders from 20 urban
schools in northern CA
and southeast TX

African-American: 15.6%,
Hispanic: 29.8%, White:
28.0%, Asian: 18.8%, Other:
5.5%, Not reported: 2.3%
SES: Not reported

Safer Choices: 20 classroom sessions over
2 yrs including small group meeting
and role-play, main message is using
protection against pregnancy and STIsb

is a safer choice and abstaining from
sexual activity is the safest choice

19 and 31 mo
(74, 68, 72)c

Centers for Disease
Control and Prevention

Coyle et al,
2001 [18]

3869 9th graders in 20
urban schools in
northern CA and
southeast TX

African-American: 16.9%,
Hispanic: 27.2%, White:
30.2%, Asian: 17.7%, Other:
6.8%, Not reported: 1.2%
SES: Not reported

Safer Choices: 20 classroom sessions over
2 yrs including small group meeting
and role-play, main message is using
protection against pregnancy and STIs
is a safer choice and abstaining from
sexual activity is the safest choice

7, 19 and 31
mo (95, 83,
79)

Centers for Disease
Control and Prevention

Kirby et al,
1997 [19]

10,600 middle schoolers
(average grade 7.5) in
multiple settings in CA

Varied by setting, number of
students in various settings
not provided. Unable to
calculate. SES: Not reported

Postponing Sexual Involvement: 5 45–60-
min sessions including information on
risks of sexual activity, peer pressure
resistance and abstinence promotion

3 and 17 mo
(91, 69)d

California Office of Family
Planning, Cowell
Foundation, Packard
Foundation, Stuart
Foundation

Jorgensen et al,
1993 [20]

91 7th graders in
Wilmington DE (39)
and West Point, MI
(52)

African-American: 42.8%,
Hispanic: 6.6%, White:
45.1%, Other: 5.5% SES:
“low income” no other data
reported

Project Taking Charge: 6-week curriculum
for home economics classes including
information on anatomy, physiology,
STIs, and pregnancy stressing
abstinence from premarital sexual
activity

6 weeks and 6
mo (100,
100)

Grant to the American
Home Economics
Association by the US
Office of Adolescent
Pregnancy Programs,
Department of Health
and Human Services

Blake et al,
2001 [21]

389 8th graders in
suburban Rochester,
NY

White, nonhispanic: 85%, Not
reported: 15% SES: Not
reported

Managing the Pressures Before Marriage:
5 1-h sessions including abstinenece
promotion and 5 homework assignments
with parental involvement

7 weeks (90) Office of Adolescent
Pregnancy Programs, US
Department of Health
and Human Services

Aarons et al,
2000 [22]

522 7th and 8th graders
in urban Washington,
DC

African-American: 83.5%,
Hispanic: 13.0%, Other:
1.5%, Not reported: 1.9%
SES: 62.8% enrolled in a
free lunch program

Postponing Sexual Involvement combined
with small group Self Center model: 8
45-min sessions over 2 mo including
abstinence promotion and contraceptive
information, small group discussions
after program completion

3, 8 and 14 mo
(80, 88, 81)

NIH Office of Research on
Minority Health and the
National Institute of
Child Health and
Development
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Table 1
Continued

Eisen et al,
1990 [23]

201 8th and 9th graders
in urban San Francisco,
CA (other subjects
from community
settings)

African-American: 9.4%,
Hispanic: 13.9%, White:
52.7%, Other: 23.4% SES:
“mostly low to middle;” data
not provided

12–15-h curriculum including lectures,
simulations, discussions, and role-play
designed to increase awareness of
consequences of sexual activity, benefits
of delayed sexual activity and consistent
contraceptive use

12 mo (76) Texas Department of
Human Services, the
University of Texas at
Austin Research
Institute, the Lyndon B.
Johnson School of
Public Affairs, the Hogg
Foundation for Mental
Health, the William and
Flora Hewlett
Foundation, and the
National Institutes for
Child Health and Human
Development

Moberg and
Piper, 1998
[24]

2483 6th graders in small
cities and towns in WI

White: 96% Other: 4% SES:
Not reported

Healthy for Life: 58 lesson curriculum
given in 4- week blocks in each of
three consecutive yrs or 12 continuous
weeks in the 7th grade, topics included
peer pressure resistance, abstinence
promotion, encouraging future
contraceptive use

12, 24, 36, and
48 mo (92,
86, 80, 68)

National Institute on Drug
Abuse and the Robert
Wood Johnson
Foundation

Levy et al,
1995 [25]

2392 7th and 8th graders
in urban Chicago, IL

African-American: 59.4%,
Hispanic: 12.7%, White:
23.5%, Other: 4.3% SES:
Not reported

Youth AIDS Prevention Project: 10
sessions over 2 weeks including lectures
on HIV/AIDS, pregnancy and STI
prevention, role-play to improve
resistance skills, one group also given
assignments to complete with parents

1 yr (70) National Institute of
Mental Health, US
Department of Health
and Human Services

McBride et al,
2000 [26]

1042 9–13-year-olds; 690
14–17-year-olds in WA

�Nonwhite�: 47% of 9–13-year-
olds, 26% of 14–17-year-
olds, Not reported: 53% of
9–13-year-olds, 74% of 14–
17-year-olds SES: Not
reported

Seven different interventions evaluated, 6
in schools and 1 in a clinic all included
information on pregnancy and STIs and
birth control information

Varied among
sites; 5–9
mo, average
7 mo (varied
among sites
63–86,
average 75)

State Health Department of
Washington State

O’Donn ell et
al, 1999 [27]

1157 7th and 8th graders
in urban Brooklyn, NY

African-American: 79.2%,
Hispanic: 15.9%, Other and
missing data: 4.9% SES: Not
reported

Reach for Health Community Youth
Service: 80 core lessons over 2 ys with
information on risks of drug and
alcohol use and sexual behavior
including contraceptive information,
also 3 h per week of community service

6 mo (92) National Institute for Child
Health and Human
Development and the
National Institute for
Nursing Research
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N
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.
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Table 1
Continued

Author Baseline Sample
Size and Location

Race or Ethnicity and SESa Program Components and Intensity Follow-up
Period
(% Subjects
Retained)

Funding

Smith 1994
[28]

120 9th graders in inner-
city Queens, NY

African-American: 43.3%,
Hispanic: 22.5%, West
Indian: 30.8%, Other: 3.3%
SES: Not reported

Teen Incentive Program: weekly small
group sessions for 8 weeks including
teen sexuality, family planning and role
play, 6-week career mentorship

6 mo (79) New York State
Department of Health
and Social Services,
Private Foundations

Herz et al,
1986 [29]

172 7th and 8th graders
in inner-city Chicago,
IL

African-American: 100% SES:
Mean family income of
neighborhood $8,000 in
1980

Family Life Education: 10–11 total h
divided over 10–15 weeks, including
lectures on birth control, anatomy and
physiology, discussion of values and
attitudes, the “right to say no,” and
role-playing

Post-
intervention,
12 weeks
(87)

Illinois Department of
Children and Family
Services and Pittway
Charitable Trust to the
Center for Health
Services and Policy
Research of
Northwestern University

Kirby et al,
1997 [30]

2121 7th graders in urban
Los Angeles, CA

African-American: 9%,
Hispanic: 64%, White: 5%,
Asian: 13%, Not reported:
9% SES: Not reported

Project SNAPP: 8 sessions over 2 weeks
including information on the risks of
sexual activity, birth control options,
assertiveness training, role-playing, and
games reinforcing information provided

5 and 17 mo
(73, 77)

California Wellness
Foundation

Schinke et al,
1981 [31]

36 10th graders in a
public high school in
WA

Not reported SES: Not reported 14 50-min group sessions with lectures on
reproductive biology and contraceptive
methods, discussions and role-play of
decision-making

6 mo (89) National Institute of Child
Health and Human
Development and
Maternal and Child
Health Training Project
913

4653 subjects were at sites that did collect 3-month data and of these 4234 (91%) returned surveys.
a SES � socioeconomic status.
b STIs is sexually transmitted infections.
c These were all cross-sectional samples. The percentages listed are of the number of students who completed the survey with parental consent from the number of students who were enrolled

in the classrooms randomly selected for evaluation at three different time points.
d Some sites at which this study was conducted did not collect surveys at 3 months.
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f partners. Fourteen of the identified studies inquired about
exual activity, including all three abstinence-only pro-
rams and the abstinence-only versus abstinence plus pro-
ram. Three of these programs examined whether sexually
nexperienced teens exposed to the abstinence-only pro-
rams were less likely to become sexually active than con-
rols [16,19,20]. One of these studies did find a statistically
ignificant delay in sexual initiation: 77% of teens in the
ntervention group remained abstinent at the 6-month fol-
ow-up compared with 50% of control teens, p � .05 [20].
he abstinence-only study with the longest follow-up time

17 months, compared with 7 weeks and 6 months in the
ther studies), found no difference in the onset of sexual
ctivity [19]. The study comparing the abstinence-only to
he abstinence-plus program found that the abstinence-only
roup was less likely to report sexual activity at 3 months
han the control group (12.5% vs. 21.5%, p � .05), but this
ifference was not significant at 6 or 12 months [16]. Nei-
her of the three studies that asked teens about their fre-
uency of sexual activity over the last 3 months found any
ifferences between abstinence-only and control groups
16,19,21].

Thirteen studies evaluated abstinence-plus programs and
1 of these evaluated some aspect of sexual activity. Eight
rials evaluated when teens in the program initiated sexual
ctivity. Five of these studies found no difference between
ntervention and control groups at follow-up, one found a
elay in initiation of sexual activity only in the intervention
roup’s females [22], and another found a delay only in the
ntervention group’s males [23]. The one study that found a
tatistically significant difference in both males and females
eported that 10th graders in the intervention groups, but not
ighth or ninth graders, were more likely than controls to
eport ever having had sexual intercourse, 36% vs. 28%, p

.05 [24]. Four studies evaluated the number of teens’
exual partners and there were no differences between in-
ervention and control group students in any study [17–
9,25].

Eight studies of abstinence-plus programs asked teens
bout their frequency of sexual activity. Three found no
ifference between intervention and control groups. Four
tudies found that teens in the abstinence-plus program had
ecreased frequency of sexual intercourse [25–28]. One of
hese eight studies found that teens in the eighth grade, but
ot ninth or 10th grade, were more likely to have had sexual
ntercourse in the past month if they were in the abstinence-
lus intervention group, 11% vs. 7%, p � .05 [24]. Absti-
ence-plus programs were not associated with earlier onset
f intercourse or increased frequency of intercourse in any
ther study. In addition, the study comparing an abstinence-
lus and an abstinence-only program found that although
here was no statistically significant difference in frequency
f sexual activity among groups overall, teens indicating
exual experience at baseline assigned to the abstinence-

lus intervention reported less frequent sexual intercourse t
han sexually experienced teens exposed to the abstinence-
nly intervention at the 6-month follow-up (adjusted mean
requency 0.55 vs. 2.12, p � .05) and at 12 months (adjusted
ean frequency 1.34 vs. 3.03, p � .05) [16]. The effects of

he various programs on self-reported sexual behaviors are
ummarized in Table 2.

ontraceptive knowledge and use

Contraceptive knowledge and use were measured by
elf-reported outcomes examining contraceptives in general
nd condom use specifically. None of the abstinence-only
tudies evaluated knowledge of contraception, and the one
tudy that asked about birth control use found no difference
etween groups [19]. Four of the five abstinence-plus pro-
rams that evaluated students’ knowledge of contraceptives
ound an improvement in the intervention group compared
ith the control group at follow-up [22,29–31]. Two

howed improvement in both males and females in the
bstinence-plus group compared with controls [30,31]. One
ound that only males in the abstinence-plus group had an
mprovement in contraceptive knowledge over controls
22], and the fourth found that only females in the absti-
ence-plus group increased their knowledge compared with
ontrols [29]. The study that compared an abstinence-only
nd an abstinence-plus program found that students in the
bstinence-only group scored lower on a six-point scale of
nowledge of correct condom use at follow-up than teens in
he abstinence-plus group, 2.49 vs. 3.79, p � .05 [16]. Thus,
ve out of six of the abstinence-plus programs overall
howed increased knowledge of contraception in at least
ne subgroup of teenagers.

Ten of the abstinence-plus studies asked teens about their
verall contraceptive use, and five of these showed in-
reased rates in teens in the intervention groups compared
ith those in the control groups [18,25,26,28,31]. One study

ound that females, but not males, in the intervention group
ere more likely than females in the control group to use

ontraception [22], whereas another found the opposite to
e true [23]. Two studies of abstinence-plus programs found
hat females in the control group were more likely to use
ffective contraception than females in the intervention
roup [23,30]. The study comparing an abstinence-plus and
n abstinence-only intervention found that sexually experi-
nced teens in the abstinence-plus arm were less likely to
eport unprotected sex than sexually experienced teens ex-
osed to the abstinence-only arm at the 12-month fol-
ow-up (9.7% vs. 32.1%, p � .05) [16]. In summary, 7 of
0 programs incorporating abstinence-plus education in-
reased contraceptive use.

None of the abstinence-only studies asked specifically
bout condom use. Six of the 10 abstinence-plus studies
sking teens about their contraceptive practices asked
pecifically about condom use, and only one found that

eens in the abstinence-plus group were more likely to



u
p
t
c
f
3
T
c
T

P

n
p
1
p
t
g
n
[

D

d

p
s
c
r
i
o
t
s
n
c
m
d
F
i
t
c
c
a

p
p
i
O
c

T
E
a

A

A

A

A

e

78 S.E. Bennett and N.P. Assefi / Journal of Adolescent Health 36 (2005) 72–81
se condoms than controls [18]. In the study that com-
ared an abstinence-only, an abstinence-plus and a con-
rol group, the abstinence-plus group reported signifi-
antly more condom use than the control groups at all
ollow-ups with a statistically significant odds ratio of
.38 at 3 months (95% confidence interval –9.16)[16].
he impact of the programs on contraceptive knowledge,
ontraceptive use and pregnancy rates are reported in
able 3.

regnancy rates

Most studies did not ask teens directly about preg-
ancy. One abstinence-only program inquired about
regnancy and found no difference between groups at the
7-month follow-up [19]. One of the abstinence-plus
rograms also evaluated pregnancy rates after the initia-
ion of the program and found no difference between
roups [30]. Another study asked teens about prior preg-
ancy, but did not ask about pregnancy after the program
26].

iscussion

Although teenage pregnancy in the United States has

able 2
ffect of abstinence-only and abstinence-plus pregnancy prevention progr
ctivity, frequency of intercourse and number of partners*

uthor

bstinence-only programs
Blake et al, 2001a [21]
Jorgensen et al, 1993 [20]
Kirby et al, 1997 [19]

bstinence-plus programs
Aarons et al, 2000 [22]
Basen-Engquist et al, 2001a [17]
Coyle et al, 2001a [18]
Eisen et al, 1990 [23]
Kirby 1997 [30]
Levy et al, 1995 [25]
McBride and Gienapp, 2000 [26]
Moberg and Piper, 1998b [24]
O’Donnell et al, 1999c [27]
Smith, 1994 [28]

bstinence-only versus abstinence-plus program Jemmott et al, 1998 [16]

1Older age of initiation, increased frequency of intercourse or increas
NS � Non-significant.
2Younger age of initiation, decreased frequency of intercourse or decre
* Outcomes were considered statistically significant at p � .05.
a Both of these studies evaluated the Safer Choices Project.
b Control group was curriculum alone, experimental group was curricul
c The experimental group was exposed to the Reach for Health classro

xposed to the curriculum alone.
d In females only.
e In males only.
_ Indicates the study did not ask about this outcome.
eclined over the last decade, it remains a public health o
roblem. The results of this systematic review show that
ome abstinence-only and abstinence-plus programs can
hange teens’ sexual behaviors, although the effects are
elatively modest and may last only short term. Delay in
nitiation of sexual activity was shown in one abstinence-
nly program and two abstinence-plus programs. None of
he programs resulted in decreased numbers of partners in
exually experienced teens. Contrary to concerns that absti-
ence-plus programs may increase sexual activity, all ex-
ept one of the 11 programs including contraceptive infor-
ation failed to show an increase in sexual activity or a

ecline in the age at first intercourse for participating teens.
our abstinence-plus studies found that all teens in the

ntervention group had decreased frequency of sexual ac-
ivity compared with controls. The results of these studies
all into question the notion that teaching students about
ontraception in addition to abstinence encourages sexual
ctivity.

Although neither abstinence-only nor abstinence-plus
rograms had sweeping effects on teens’ sexual activity,
rograms that offered contraceptive education significantly
nfluenced students’ knowledge and use of contraception.
ver 80% of abstinence-plus programs measuring contra-

eptive knowledge showed an increase at follow-up. The

teens self-reported sexual behavior, including initiation of sexual

Age of
Initiation

Frequency of
Intercourse

Number of
Partners

_ NS NS
1 _ _
NS NS NS

1d _ _
NS NS NS
NS NS NS
1e _ _
NS NS NS
NS 2 NS
_ 2 _
2 1 NS
NS 2 _
_ 2 _
NS NS _

ber of partners in the intervention group compared to the control group.

mber of partners in the intervention group compared to the control group.

s added assignments.
iculum and community service opportunities, and the control group was
ams on

ed num

ased nu

um plu
om curr
ne study comparing an abstinence-only to an abstinence-
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lus program found that teens in the abstinence-only group
cored lower on questions about correct contraceptive use.
even of the 10 programs that evaluated contraceptive use
oted an improvement in the number of teens using contra-
eption.

Several factors make a direct comparison of teen preg-
ancy prevention programs difficult to do. The diversity in
he subject populations is one challenge. Even by limiting
tudies to those conducted in the United States, the variation
n teenage culture seen in these studies, affected by such
actors as age, degree of urbanization, minority representa-
ion, and class, makes it difficult to meaningfully compare
he appropriateness of one intervention over another.

Variability in the particular pregnancy prevention pro-
ram is another challenge, as each had its own intervention
urriculum. Most schools have preexisting sex education
rograms, so that the majority of students included in these
tudies had already been exposed to some information be-
ore the interventions in these studies. Whether the prior
rograms included contraceptive information or a strong
bstinence message was not disclosed in any study. Also,
he control groups in these studies consisted of the standard
urriculum already in place in the district, and little expla-

able 3
ffect of abstinence-only and abstinence-plus pregnancy prevention progr
regnancy*

uthor Knowledge Ab
Contraception

bstinence-only programs
Kirby et al, 1997 [19] _

bstinence-plus programs
Aarons et al, 2000 [22] 1d

Basen Engquist et al, 2001a [17] _
Coyle et al, 2001a [18] _
Eisen et al, 1990 [23] NS
Herz et al, 1986 [29] 1c

Kirby et al, 1997 [30] 1
Levy et al, 1995 [25] _
McBride et al, 2000 [26] _
Moberg and Piper, 1998b [24] _
O’Donnell et al, 1999b [27] _
Schinke et al, 1981 [31] 1
Smith, 1994 [28] _

bstinence-only versus abstinence-plus program
Jemmott et al, 1998 [16] 1

1 Increased knowledge about contraception, increased contraceptive use
NS � Nonsignificant.
2 Decreased knowledge about contraception, decreased contraceptive

roup.
* Outcomes were considered statistically significant at p � .05.
a Both of these studies evaluated the Safer Choices Project.
b The experimental group was exposed to the Reach for Health classro

xposed to the curriculum alone.
c In females only.
d In males only.
_ Indicates the study did not assess this outcome.
ation of the content of these programs was provided in l
eneral. In addition to differences in the curriculum, some
rograms used different types of interventions including
areer mentorship, community service projects, and school-
ide activities to complement the classroom teaching.
Each study also varied in the particular outcomes mea-

ured. Although the “gold-standard” outcome for these pro-
rams would be the number of pregnancies to teenage
omen at the end of the intervention compared with base-

ine values, such data are very difficult and costly to acquire.
urveys asking teens about sexual activity and contracep-

ive use, let alone pregnancy and abortion, are often con-
roversial. The difficulty of obtaining parental consent hin-
ers the collection of complete data sets. The extended
ollow-up time periods needed to measure an effect on the
regnancy rate can also make these studies prohibitively
xpensive. Pregnant teenagers are also more likely to drop
ut of school, making data collection problematic. Obtain-
ng the funding necessary to implement and evaluate these
rograms can be difficult as federal money is increasingly
imited to the evaluation of abstinence-only programs. Fi-
ally, small sample sizes limit the generalizability of many
tudies, and short follow-up times from a few weeks to a
ouple months do not allow for adequate evaluation of the

teens’ self reported contraceptive knowledge, contraceptive use and

Contraceptive
Use

Condom Use Pregnancy

NS _ NS

1c _ _
NS NS _
1 1 _
12c,d _
_ _ _
2c NS NS
1 NS _
1 _ _
_ NS _
no p value given no p value given _
1 _ _
1 _ _

1 1 _

eased condom use in the intervention group compared to the control group.

decreased condom use in the intervention group compared to the control

iculum and community service opportunities, and the control group was
ams on

out

or incr

use or

om curr
ong-term impact of a program.
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The strengths of this review include its systematic evalua-
ion of all published randomized controlled trials of school-
ased teenage pregnancy programs in the United States with
elevant outcome measures. Several published reviews include
esults from nonrandomized trials [32–34]. Another review of
his topic included data from English-speaking countries other
han the United States [35]. We attempted to use validated
utcome measures that are well-accepted surrogates for
regnancy rates, including frequency of sexual activity
nd use of contraception [36,37] in contrast to other
tudies, which have included less reliable outcomes such
s intention to abstain from intercourse or to use contra-
eption. Nevertheless, some may criticize our decision to
nclude knowledge as an outcome, as some studies have
alled into question the correlation of knowledge with
ehavior [38]. Our comparison of abstinence-only and
bstinence-plus curricula would have benefited from
tandardized outcomes used between studies, such as the
revention Minimum Evaluation Data Set [39].

onclusion

Nationwide, over half of teens aged 15 to 19 are sexually
ctive [40]. Most of the decline in the teenage pregnancy rate
ver the past decade can be attributed to increased contracep-
ive use, with a small contribution from decreased sexual
ctivity [41]. To reduce the rates of teen pregnancy, programs
ust either improve teenage contraceptive behaviors, reduce

eens’ sexual activity, or both. The variability in study popu-
ations, interventions, and outcomes of existing school-based
rials of teen pregnancy prevention, and the paucity of studies
irectly comparing abstinence-only and abstinence plus curric-
la, preclude a definitive conclusion regarding which type of
rogram is most effective. Nevertheless, our results indicate
hat the majority of abstinence-plus programs increase rates of
ontraceptive use in teens, and one study showed the effects to
ast for at least 30 months [17]. Whether abstinence-only or
bstinence-plus programs will prove more effective at altering
eens’ sexual behavior remains an unanswered question. In the
bsence of strong evidence that either type of program can
ffect sexual activity, prohibiting contraceptive education in
chool-based pregnancy prevention programs prevents stu-
ents’ exposure to information that has the greatest potential to
ecrease the pregnancy rate. However, community attitudes
oward teenage sexuality, not evidence-based medicine, may
ltimately determine the acceptability of publicly funded,
chool-based sex education programs.
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