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Interventions to reduce unintended pregnancies
among adolescents: systematic review of randomised
controlled trials
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Abstract
Objective To review the effectiveness of primary
prevention strategies aimed at delaying sexual
intercourse, improving use of birth control, and
reducing incidence of unintended pregnancy in
adolescents.
Data sources 12 electronic bibliographic databases,
10 key journals, citations of relevant articles, and
contact with authors.
Study selection 26 trials described in 22 published
and unpublished reports that randomised adolescents
to an intervention or a control group (alternate
intervention or nothing).
Data extraction Two independent reviewers assessed
methodological quality and abstracted data.
Data synthesis The interventions did not delay
initiation of sexual intercourse in young women
(pooled odds ratio 1.12; 95% confidence interval 0.96
to 1.30) or young men (0.99; 0.84 to 1.16); did not
improve use of birth control by young women at
every intercourse (0.95; 0.69 to 1.30) or at last
intercourse (1.05; 0.50 to 2.19) or by young men at
every intercourse (0.90; 0.70 to 1.16) or at last
intercourse (1.25; 0.99 to 1.59); and did not reduce
pregnancy rates in young women (1.04; 0.78 to 1.40).
Four abstinence programmes and one school based
sex education programme were associated with an
increase in number of pregnancies among partners of
young male participants (1.54; 1.03 to 2.29). There
were significantly fewer pregnancies in young women
who received a multifaceted programme (0.41; 0.20 to
0.83), though baseline differences in this study
favoured the intervention.
Conclusions Primary prevention strategies evaluated
to date do not delay the initiation of sexual
intercourse, improve use of birth control among
young men and women, or reduce the number of
pregnancies in young women.

Introduction
The period between childhood and adulthood is a time
of profound biological, social, and psychological
changes accompanied by increased interest in sex. This
interest places young people at risk of unintended
pregnancy, with consequences that present difficulties

for the individual, family, and community.1 There are
negative associations between early childbearing and
numerous economic, social, and health outcomes.2–5

For society, unintended early childbearing has tremen-
dous social and financial costs.6 7 In response, commu-
nities have implemented various pregnancy preven-
tion strategies for adolescents, several of which have
been evaluated. Discrepant results of these evaluations
have left the effectiveness of such strategies in doubt.

We undertook a systematic review that included
non-published studies to avoid publication bias,8 9

excluded non-randomised studies that tend to inflate
treatment effects,10 and provided a summary measure
to facilitate interpretation.

Methods
Eligibility criteria
We included published and unpublished randomised
controlled trials of adolescents (aged 11 to 18 years)
that evaluated pregnancy prevention programmes
including sex education classes, school based clinics,
family planning clinics, and community based pro-
grammes. We included studies that evaluated delay in
initiation of sexual intercourse, consistent use of birth
control, or avoidance of unintended pregnancy. All
studies took place in North America, Australia, New
Zealand, or Europe (excluding Eastern Europe) and
were published in any language.

Search for primary studies
Our literature search extended from 1970 to
December 2000. We searched 12 electronic biblio-
graphic databases, 10 key journals, citations of relevant
articles, and contacted authors. Twenty six randomised
controlled trials described in 22 reports met our inclu-
sion criteria (references for these 22 reports can be
found in the long version of this paper on bmj.com;
selected references are cited here).

Quality assessment of studies
We assessed the methodological quality of the studies
using a modified version of the rating tool developed
by Jadad et al.11 We rated the studies according to
appropriateness of randomisation, extent of bias in
data collection, proportion of study participants
followed to the last point of follow up (adequate follow
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up included data on >80% of the study participants at
the last point of follow up), and similarity of attrition
rates in the comparison groups (acceptable rates were
within 2% of each other). We assigned 1 point for each
(maximum of 4 points) and considered studies to be of
poor quality if they scored <2. Two people assessed the
studies with discrepancies resolved by joint review and
consensus. We reviewed assessment of methodological
quality with 16 of the authors, who provided additional
information when necessary.

Results
Trial characteristics
Details of the 22 reports of 26 randomised controlled
trials that met our eligibility criteria are available on
bmj.com. Of the 22 reports, 17 were published, four
were unpublished dissertations, and one was an
unpublished report. Twelve reports were dated before
1995 and 10 after 1995. Twenty one of the studies were
conducted in the United States and one in Canada.
Three of the studies included only African-Americans,
10 included over 50% African-Americans or Hispanics,
or both, and the nine remaining included combina-
tions of different races. Ten studies evaluated school or
community based sex education; three evaluated absti-
nence programmes; four evaluated multifaceted
programmes; and five evaluated education and
counselling in family planning clinics.

Quality assessment of studies
Only eight studies scored over 2 points of the possible
4 (details of quality assessment of studies are available
on bmj.com). Only two studies scored the maximum 4
points.12 13 Fourteen studies used an appropriate
method of randomisation. In the remaining studies
methods were not specified or could have led to bias. In
12 studies investigators collected data using a strategy
that would minimise bias. In the remaining studies
authors did not specify or used data collectors who had
also administered the intervention to one or more
study groups. In 11 studies over 80% of participants
completed follow up. In only eight studies were reten-
tion rates in the comparison groups within 2% of each
other. In the 14 remaining studies differences between
groups ranged from 3% to 19%.

Initiation of sexual intercourse
Figure 1 shows the results of the meta-analysis on stud-
ies that looked at initiation of sexual intercourse. Thir-
teen studies in 9642 young women showed no delay in
initiation of sexual intercourse (pooled odds ratio 1.12;
95% confidence interval 0.96 to 1.30). Results were
consistent across studies (heterogeneity P=0.99).
Results of 11 studies also showed no delay in initiation
of sexual intercourse in 7418 young men (0.99; 0.84 to
1.16). There was no significant heterogeneity among
the studies (P=0.28).

Use of birth control
Figure 2 shows the results for use of birth control at
every intercourse. In 1967 eight studies of young
women showed no improvement in use of birth
control at every intercourse (0.95; 0.69 to 1.30).
However, there was significant heterogeneity among
studies (P=0.08) that was not explained by any of our
10 a priori hypotheses (details of these hypotheses are

available on bmj.com). Three studies of school based
sex education in 1505 young men looked at whether
they always used birth control. Results were remarkably
consistent across studies (heterogeneity P=0.97) with a
pooled estimate of 0.90 (0.70 to 1.16), indicating that
the programmes did not improve use of birth control
at every intercourse.

Figure 3 shows results for use of birth control at last
intercourse. Five studies of school based sex education
programmes in 799 young women showed no
improvement (1.05; 0.50 to 2.19), with significant
heterogeneity (P=0.007) that was not explained by any
of our 10 a priori hypotheses. Aarons et al found a
large treatment effect in favour of the intervention
(4.47; 1.60 to 12.51).14 However, there were substantial
baseline differences in this study that favoured the
treatment group.

Study

Young women
School based sex education
  Handler, 1987
  Eisen,1990
  Kirby, 1997a
  Mitchell-DiCenso, 1997
  Ferguson, 1998
  Moberg, 1998
  Coyle, 2001

Pooled estimate

Multifaceted programme
  Smith, 1994
  McBride, 2000

Pooled estimate

Abstinence
  Kirby, 1997b
  Kirby, 1997c
  Kirby, 1997d
  Kirby, 1997e

Pooled estimate

Overall pooled estimate
  Heterogeneity χ2=3.4, df=12, P=0.99

Young men
School based sex education
  Eisen,1990
  Kirby, 1997a
  Mitchell-DiCenso, 1997
  Moberg, 1998
  Coyle, 2001

Pooled estimate

Multifaceted programme
  Smith, 1994

Family planning clinic
  Danielson,1990

Abstinence
  Kirby, 1997b
  Kirby, 1997c
  Kirby, 1997d
  Kirby, 1997e

Pooled estimate

Overall pooled estimate
  Heterogeneity χ2=12.1, df=10, P=0.28

No in study

44
358
819

1482
33

993
1346

5075

23
137

160

204
1293
2061
849

4407

9642

240
606

1187
860
933

3826

7

641

158
839

1366
581

2944

7418

Odds ratio (95 CI%)

1.21 (0.33 to 4.41)
1.11 (0.68 to 1.81)
1.03 (0.65 to 1.62)
1.12 (0.72 to 1.74)

1.40 (0.04 to 55.73)
1.37 (0.75 to 2.50)
1.24 (0.76 to 2.00)

1.15 (0.93 to 1.42)

1.61 (0.27 to 9.76)
1.14 (0.54 to 2.40)

1.20 (0.60 to 2.39)

0.58 (0.18 to 1.87)
0.97 (0.68 to 1.37)
1.11 (0.74 to 1.66)
1.33 (0.85 to 2.09)

1.07 (0.86 to 1.34)

1.12 (0.96 to 1.30)

0.84 (0.50 to 1.41)
1.00 (0.65 to 1.54)
1.70 (1.02 to 2.84)
1.29 (0.74 to 2.25)
1.09 (0.61 to 1.95)

1.14 (0.90 to 1.44)

0.06 (0.002 to 2.08)

0.83 (0.60 to 1.16)

1.17 (0.43 to 3.15)
0.78 (0.55 to 1.10)
1.19 (0.78 to 1.83)
0.88 (0.59 to 1.32)

0.92 (0.74 to 1.14)

0.99 (0.84 to 1.16)

Odds ratio (95 CI%)

0.01 0.1 1 10 100

Favours intervention Favours control

Fig 1 Effect of interventions on whether adolescents started to have sexual intercourse
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For use of birth control at last intercourse four
studies in 1262 young men had consistent results
across studies (heterogeneity P=0.99), with a pooled
estimate of 1.25 (0.99 to 1.59). The programmes there-
fore did not improve use of birth control by young
men at last intercourse.

Pregnancy
Twelve studies in 8019 young women showed that the
interventions did not reduce pregnancy rates (1.04;
0.78 to 1.40), and there was no significant heterogen-
eity among studies (P=0.23, fig 4). One study that

evaluated a multifaceted programme did find a reduc-
tion (0.41; 0.20 to 0.83).15 At baseline, however, the
control group had higher levels of previous course
failure (P < 0.04), school suspension (P < 0.03), and
teenage pregnancy (P < 0.01). The authors excluded
three of 25 sites where baseline differences were most
problematic (these data were also excluded in our odds
ratio calculation), adjusted for any remaining demo-
graphic differences, and still found a significant odds
ratio of 0.41.

Figure 5 shows the effects of interventions on
reducing pregnancies among the partners of 3759
young men. The pooled estimate of 1.54 (1.03 to 2.29)
suggests that these interventions increased reported
pregnancies. There was no significant heterogeneity
among studies (P=0.58). Because Kirby et al did not
report pregnancy data separately for young men and
women we could not include their data in the
meta-analyses. For the sexes combined they found no
significant treatment effect (0.83, 0.34 to 2.01).16

Discussion
The results of our systematic review show that primary
prevention strategies do not delay the initiation of
sexual intercourse or improve use of birth control
among young men and women. Meta-analyses showed
no reduction in pregnancies among young women, but
data from five studies, four of which evaluated
abstinence programmes and one of which evaluated a
school based sex education programme, show that
interventions may increase pregnancies in partners of
male participants.

Most of the participants in over half of the studies
in our systematic review were African-American or
Hispanic, thus over-representing lower socioeconomic
groups. The interventions may be more successful in
other populations. In all but five studies, participants in
the control group received a conventional intervention
rather than no intervention. It is possible that the con-
trol interventions had some effect on the outcomes
and the tested interventions were not potent enough to
exceed this effect. Finally, only eight of the 22 studies
scored over 2 points out of the possible 4 points in the
quality assessment. However, as poor methodological
quality is more often associated with overestimates
than underestimates of treatment effects it is unlikely
that methodological weaknesses can explain the failure
of the interventions to influence the outcomes
measured.

This review shows that we do not yet have a clear
solution to the problem of high pregnancy rates
among adolescents in countries such as the United
States, the United Kingdom, and Canada.

Direction of future research
There is some evidence that prevention programmes
may need to begin much earlier than they do. In a
recent systematic review of eight trials of day care for
disadvantaged children under 5 years of age, long term
follow up showed lower pregnancy rates among
adolescents.17 We need to investigate the social
determinants of unintended pregnancy in adolescents
through large longitudinal studies beginning early in
life and use the results of the multivariate analyses to
guide the design of prevention interventions. We

Study

Young women
School based sex education
  Slade, 1989
  Eisen,1990
  Mitchell-DiCenso, 1997
  Moberg, 1998

Pooled estimate

Multifaceted programme
  McBride, 2000

Family planning clinic
  Herceg-Baron,1986
  Baker, 1990
  Hanna, 1990

Pooled estimate

Overall pooled estimate
  Heterogeneity χ2=12.8, df=7, P=0.08

Young men
School based sex education
  Eisen,1990
  Mitchell-DiCenso, 1997
  Moberg, 1998

Pooled estimate
  Heterogeneity χ2=0.07, df=2, P=0.97

No in study
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358
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1105
210

1505

Odds ratio (95 CI%)

0.73 (0.29 to 1.85)
0.56 (0.27 to 1.19)
1.23 (0.95 to 1.59)
1.25 (0.61 to 2.55)

1.00 (0.69 to 1.45)

0.61 (0.31 to 1.17)

0.75 (0.47 to 1.19)
1.67 (0.43 to 6.48)

3.29 (0.85 to 12.75)

1.34 (0.53 to 3.40)

0.95 (0.69 to 1.30)

0.97 (0.49 to 1.91)
0.88 (0.64 to 1.20)
0.91 (0.50 to 1.66)

0.90 (0.70 to 1.16)

Odds ratio (95 CI%)

0.1 1 10 100

Favours interventionFavours control

Fig 2 Effect of interventions on whether adolescents always used birth control

Study

Young women
School based sex education
  Handler, 1987
  Eisen,1990
  Ferguson, 1998
  Aarons, 2000
  Coyle, 2001

Pooled estimate
  Heterogeneity χ2=14.2, df=4, P=0.007

Young men
School based sex education
  Eisen,1990
  Aarons, 2000
  Coyle, 2001

Pooled estimate

Family planning clinic
  Danielson,1990

Overall pooled estimate
  Heterogeneity χ2=0.1, df=3, P=0.99

No in study

12
184
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522
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Odds ratio (95 CI%)

0.32 (0.04 to 2.95)
0.53 (0.30 to 0.96)
0.73 (0.11 to 4.63)

4.47 (1.60 to 12.51)
1.15 (0.81 to 1.63)

1.05 (0.50 to 2.19)

1.34 (0.78 to 2.29)
1.30 (0.59 to 2.88)
1.25 (0.81 to 1.95)

1.29 (0.94 to 1.76)

1.20 (0.83 to 1.74)

1.25 (0.99 to 1.59)

Odds ratio (95 CI%)

0.01 1 100.1 100

Favours interventionFavours control

Fig 3 Effect of interventions on whether adolescents used birth control the last time they had
sexual intercourse
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should carefully examine countries with low preg-
nancy rates among adolescents. For example, the
Netherlands has one of the lowest rates in the world
(8.1 per 1000 young women aged 15 to 19 years), and
Ketting and Visser have published an analysis of asso-
ciated factors.18 In contrast, the rates are 93 per 1000 in
the United States,19 62.6 per 1000 in England and
Wales,20 and 42.7 per 1000 in Canada.21 We should
examine effective programmes designed to prevent
other high risk behaviours in adolescents. For example,
Botvin et al found that school based programmes to
prevent drug abuse during junior high school (ages
12-14 years) resulted in important and durable reduc-
tions in use of tobacco, alcohol, and marijuana if they
taught a combination of social resistance skills and
general life skills, were properly implemented, and
included at least two years of booster sessions.22

Few sexual health interventions are designed with
input from adolescents. Adolescents have suggested
that sex education should be more positive with less
emphasis on anatomy and scare tactics; it should focus
on negotiation skills in sexual relationships and
communication; and details of sexual health clinics
should be advertised in areas that adolescents frequent
(for example, school toilets, shopping centres).23 None
of the interventions in this review focused on strategies
for improving the quality of sexual relationships.
Sexual exploitation, lack of mutual respect, and
discomfort in voicing sexual needs and desires are
common problems in adulthood. Interventions to help
adolescents learn about healthy sexual relationships
need to be designed and evaluations of these interven-
tions that follow the adolescents into adulthood should
be done.
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Limits of teacher delivered sex education:
interim behavioural outcomes from randomised trial
Daniel Wight, Gillian M Raab, Marion Henderson, Charles Abraham, Katie Buston, Graham Hart,
Sue Scott

Abstract
Objective To determine whether a theoretically based
sex education programme for adolescents (SHARE)
delivered by teachers reduced unsafe sexual
intercourse compared with current practice.
Design Cluster randomised trial with follow up two
years after baseline (six months after intervention). A
process evaluation investigated the delivery of sex
education and broader features of each school.
Setting Twenty five secondary schools in east
Scotland.
Participants 8430 pupils aged 13-15 years; 7616
completed the baseline questionnaire and 5854
completed the two year follow up questionnaire.
Intervention SHARE programme (intervention
group) versus existing sex education (control
programme).
Main outcome measures Self reported exposure to
sexually transmitted disease, use of condoms and
contraceptives at first and most recent sexual
intercourse, and unwanted pregnancies.
Results When the intervention group was compared
with the conventional sex education group in an
intention to treat analysis there were no differences in
sexual activity or sexual risk taking by the age of 16
years. However, those in the intervention group
reported less regret of first sexual intercourse with
most recent partner (young men 9.9% difference, 95%
confidence interval − 18.7 to − 1.0; young women
7.7% difference, − 16.6 to 1.2). Pupils evaluated the
intervention programme more positively, and their
knowledge of sexual health improved. Lack of
behavioural effect could not be linked to differential
quality of delivery of intervention.
Conclusions Compared with conventional sex
education this specially designed intervention did not
reduce sexual risk taking in adolescents.

Introduction
In Britain problems associated with young people’s
sexual health include high rates of teenage pregnancy,1

a rising incidence of sexually transmitted diseases, and
unsatisfactory early heterosexual relationships.2 3

Several overviews of sexual health programmes for
adolescents have concluded that sex education can
beneficially affect behaviour, although the evidence
comes almost entirely from quasi-experimental studies
rather than randomised trials.4–6

Sex education is more likely to influence behaviour
if it is narrowly focused, has a clear behavioural
message, and develops negotiation skills.7 8 To date,
school sex education has been delivered by teachers,
outside experts, older pupils, or a combination of all
three.9 As most UK secondary schools have teachers
designated to deliver sex education as part of the cur-
riculum,1 10 this is the most sustainable mode of
delivery.

Between 1993 and 1996 a sex education pro-
gramme delivered by teachers was developed for 13-15
year olds in Scotland. We used a randomised trial to
evaluate the programme between 1996 and 1999.

SHARE programme
The SHARE intervention entails five days’ teacher
training and a programme of 10 sessions in the third
year of secondary school (at 13-14 years) and 10 in the
fourth year (at 14-15 years). The programme aims to
reduce unsafe sexual behaviours, reduce unwanted
pregnancies, and improve the quality of sexual
relationships. It was developed and piloted in Scotland
over two years in consultation with teachers, sex educa-
tion specialists, and education and health promotion
departments.11

The psychosocial and sociological theoretical basis
of the programme has been set out previously.12 The
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