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Abstract The objective of this study is to determinate the
factors that mediate in the self-reported consistent condom
use over the 24-months post-intervention period in ado-
lescents who received COMPAS, a sexual health promo-
tion intervention targeted to Spanish adolescents. Twelve
high schools located in Spain were randomized to an
intervention or a control group with baseline, immediate-
post, 12 and 24-month post-intervention assessments. Self-
reported consistent condom use by 24 months post-inter-
vention was the primary outcome. Based on the theory of
planned behavior, we identified which theory-based vari-
ables mediated the intervention’s effect on consistent
condom use. Serial multiple mediation analysis indicated
that attitudes toward condom use, when there are obstacles
to use it, and self-efficacy mediated the COMPAS’s effect
in increasing consistent condom use. This is the first study
that identifies the theoretical constructs that mediate the
efficacy of a school-based intervention to promote sexual
health in adolescents from Spain.

Resumen El objetivo de este estudio es determinar los
factores que median el uso consistente del preservativo en
los adolescentes tras 24 meses de haber recibido COMPAS,
una intervencion para promover una sexualidad saludable
dirigida a los adolescentes espafioles. Fueron seleccionados
12 centros educativos de Espafia, donde se realiz6 una
evaluacion en la linea base, post-implementacion, a los 12
y 24 meses de seguimiento. El uso consistente del preser-
vativo fue la conducta final evaluada mediante autoinforme
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a los 24 meses de la implementacion. Basado en la teoria
de la conducta planeada, se identificaron las variables que
median el efecto de la intervencion sobre el uso consistente
del preservativo. El andlisis de mediacion miltiple indica
que las actitudes hacia el uso del preservativo cuando hay
obstaculos para su uso y la autoeficacia mediaron el efecto
del programa COMPAS en el incremento del uso consis-
tente del preservativo. Este es el primer estudio que iden-
tifica los constructos tedricos que median la eficacia de una
intervencion de promocion de habitos sexuales saludables
en adolescentes espafioles.

Keywords Consistent condom use - Sexual health
promotion intervention - Adolescents - Mediation analysis -
Theory of planned behavior
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Introduction

In Spain, the main route of HIV transmissions are unpro-
tected sexual relations, and young individuals between 15
and 24 years of age represent 11.2 % of recorded cases there
[1]. During the last decade, the number of STI diagnoses
under epidemiological surveillance has increased [2]. In
2013, the highest infection rate in women between 15 and 24
was for chlamydia trachomatis and herpes simplex virus 1.
Neisseria gonorrhoeae rate is highest in men 25-34 years
old, followed by the group between 15 and 24 years old [3].
It is estimated that between 80 and 95 % of Spanish ado-
lescents use condoms during their sexual relations; however,
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they do not use them consistently [4-6]. One recent study
indicates that only 37 % of Spanish adolescent use condoms
every time they engage in sexual relations [7]. Because of
this, and despite advances in sexual education, implement-
ing effective prevention programs whose objective is to
promote healthy sexual habits, among them consistent
condom use, remains necessary.

The COMPAS program (Spanish name: Competencias
para adolescentes con una sexualidad saludable) is a
school-based intervention directed at developing skills for
preventing the transmission of HIV/AIDS, other STIs, and
unplanned pregnancies. It has shown to be effective in
promoting healthy sexuality in several controlled studies.
In a first controlled study, COMPAS showed to be effective
in increasing the level of knowledge about HIV and the
intention to use condoms, and it improved the attitude
towards HIV and protection methods in 832 adolescents
from 15 schools [8]. Another study concluded that the
program’s effectiveness was greater when it was applied by
experts in sexual health promotion in comparison to trained
peer applicators [9]. COMPAS was recently confirmed to
be at least as effective 12 months after its application as an
evidence-based intervention [10].

The effectiveness of prevention programs is usually
evaluated by the impact on mediating variables that predict
the final behavior [7, 11]. The theory of planned behavior
(TPB) [12], one of the most used to predict health behavior,
shows the presence of relationships between intermediate
variables and the expected final behavior. In accordance
with the TPB, the final behavior is predicted by the
intention, whose predictors are perceived norms, the per-
ceived behavior control—equivalent to the concept of self-
efficacy proposed by Bandura [13]—and the attitude.

Mediation analyses provide valuable information for
learning which variables addressed in the program have
greater influence on the expected behavioral change, i.e.,
which elements are responsible for the success or failure of
the interventions; this way, the interventions can adapt and
become more effective following their implementation. On
the one hand, they provide data on the effects of the
intervention on the potential mediators, and the influence
of these on the expected final behavior; and on the other,
about the indirect effect of the intervention on the behavior
by the potential mediators [14, 15]. This perspective per-
mits rigorously assessing the effectiveness of the preven-
tion programs and tests the fit of the data with the
theoretical models underlying the intervention [16].
Despite the importance of identifying the mediators of the
effectiveness of the interventions, the factors underlying
the effectiveness of the COMPAS program in promoting
consistent condom use have yet to be learned. The medi-
ation analysis would permit identifying the outcomes that
mediate the effect between the intervention and the final

result, as well as those that do not play a relevant role in
achieving the objectives.

This work’s objective was to examine the effect of
variables based on the TPB [12] to increase consistent
condom use 24 months after the application of a sexual
health promotion intervention in adolescents. In accor-
dance with this model, the attitude, perceived norm, and
self-efficacy are precursors of the intention, and in turn, the
intention is the best predictor of behavior [17]. Based on
the structural model of the TPB, we hypothesize that the
intention to use condoms will mediate the effect of other
theoretical constructs on self-reported consistent condom
use. The results of this study will permit identifying the
variables—based on the theory and worked in the inter-
vention—that mediate their effectiveness to increase con-
sistent condom use with respect to a control group.

Methods
Participants

On the baseline, the sample comprised 1121 adolescents
aged 14-16 (50.7 % girls; average age = 14.76,
SD = 0.75). As reported elsewhere [7], the participants
were 9th and 10th grade high school students at the
beginning of the study. They participated in the trial over a
25-month period that began in January 2012. Of them,
78.1 % reported that their parents were married. Regarding
socioeconomic status, 33.4 % belong to a low SES, 58.4 %
to a middle SES, and 8.2 % to a high SES. Just over half,
50.5 % (n = 566) of the adolescents are sexually active
when considering sexual practices that include vaginal
penetration, anal sex, and/or oral sex. Most identified
themselves as heterosexual (95.5 %), and there were no
differences for this variable between the control and
intervention groups (> = 3.74; p = 0.61) (Table 1).
Participants were recruited from 12 high schools located
in the north, east, and south of Spain. Six of the schools were
randomly assigned to the COMPAS group (n = 622) with
the remaining to the control without intervention condition
(n = 499). On the baseline, the groups were equivalent in
the variables analyzed except for age (COMPAS = 14.70;
SD =0.71 vs. control group = 14.84; SD = 0.78)
(F = 3.55; p <0.05) and the percentage reporting to be
sexually  active  (COMPAS =45 %  vs.  control
group = 57.3 %) (F = 16.75; p < 0.001) (Table 1). These
differences on the baseline were controlled in all analyses.

Measures

The participants were evaluated before implementing the
intervention, immediately afterwards, and the effects were
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Table 1 Baseline characteristics and reports of consistent condom use by 24-months follow-up of participating Spanish adolescents by

experimental condition

Characteristics COMPAS Control group Total Test statistics®
Sample size (N) 622 499 1121
No. (%) male 322/622 (51.8) 231/499 (46.3) 553/1121 (49.3) 3.32
Mean age (SD), years 14.70 (0.71) 14.84 (0.78) 14.76 (0.75) 3.55%*
14 years old 278/621 (44.8) 195/489 (39.9) 473/1110 (42.6) 14.39%%%*
15 years old 247/621 (39.8) 174/489 (35.6) 421/1110 (37.9)
16 years old 96/621 (15.5) 120/489 (24.5) 216/1110 (19.5)
No. (%) who have married parents 465/592 (78.5) 368/474 (77.6) 833/1066 (78.1) 0.77
No. (%) family income
Low 198/622 (31.8) 176/499 (35.3) 374/1121 (33.4) 2.83
Middle 3771622 (60.6) 278/499 (55.7) 655/1121 (58.4)
High 471622 (7.6) 45/499 (9) 92/1121 (8.2)
No. (%) sexual orientation
Heterosexual 495/520(95.3) 469/490 (95.7) 1060/1110 (95.5) 3.74
Bisexual 19/520 (3.1) 8/490 (1.6) 27/1110 (2.4)
Gay/homosexual 10/520 (1.6) 13/490 (2.7) 23/1110 (2.1)
No. (%) sexually experienced 280/622 (45) 286/499 (57.3) 566/1121 (50.5) 16.75%**

No. (%) Consistent condom use by

64/300 (21.3)

25/135 (18.5)

89/435 (20.5)

24-month follow up

SD standard deviation
= p < 0.05; *** p < 0.001

2 Significance tested using F test for continuous variables and y test for categorical variables

monitored at 12 and 24 months. The primary outcome was
self-reported consistent condom use at the 24-month fol-
low-up. The potential mediators (M1)—precursors of the
intention in accordance with the TPB [12]—were evaluated
in the post-test, and the intention of using condoms (M2)
was evaluated during the 12-month follow-up.

All provided sociodemographic information including
age, sex, sexual orientation (heterosexual, homosexual, and
bisexual), and reported about their sexual experience—
vaginal penetration, anal sex and/or oral sex, family
structure, and socioeconomic status. The Family Affluence
Scale (FAS) [18] was used, which evaluates a family’s
economic wellbeing with four items: the number of cars
and computers a family possesses, possession of a bedroom
by oneself, and the number of family vacation periods
taken during the preceding 12 months. Good criteria
validity is observed with respect to actual economic indi-
cators such as gross national product (r = 0.87).

Knowledge about HIV and STIs was assessed using the
Scale of Knowledge about HIV and other STIs (ECI, its
Spanish acronym for the Escala de Conocimiento sobre HIV
yotras ITS) [19]. This consists of 24 items distributed in five
factors: general knowledge about HIV, knowledge about
condoms, knowledge about the transmission routes of STIs,
knowledge about prevention, and knowledge about other
STIs. There is also a general scale of knowledge about HIV
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and other STIs. True, False, and I do not know are the
response options for each statement. Item examples include
“When a boy/girl has gonorrhea, treating their partner is
unnecessary” and “HIV is transmitted by vaginal and
seminal secretions, and blood.” In this sample, the ques-
tionnaire showed good internal consistency (o« = 0.84).

Attitude towards condom use was rated from 1 (Strongly
disagree) to 5 (Strongly agree), evaluated with the 3-item
Attitude towards condom use subscale from the 12-item
HIV Attitudes Scale for Adolescents [20]. One item
example is, “If I were to have sexual relations and I real-
ized that neither of us possesses any condoms, I would wait
to acquire some before maintaining sexual contact.” The
subscale reliability with the sample from this study was
adequate (o« = 0.76).

Perceived norm was evaluated with the item, “How
frequently do you believe that your peers use condoms in
their sexual relations,” with a Likert-type response scale of
1 meaning Never and 4 meaning Always.

Self-efficacy was evaluated with the General Self-Effi-
cacy Scale with Spanish adolescents [21]. It is comprised
of 10 items with a 10-point Likert response scale ranging
from 1 (Totally disagree) to 10 (Totally agree). The
instrument explains 51.88 % of the explained variance and
possesses high internal consistency with this sample
(e = 0.90).
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Sexual risk perception was evaluated with a 3-item scale
and a 4-point Likert response scale of 1 meaning No risk
and 4 meaning Very risky. The participants had to indicate
how risky they thought vaginal sex without a condom was
for having an unwanted pregnancy, in addition to con-
tracting HIV or other STIs (non-HIV). The internal con-
sistency of this scale in this study was good (o = 0.88).

Intention towards condom use was evaluated with the
item, “I will use a condom during the upcoming 12 months
if I have sexual relations,” included in the intention to
acquire, use, and negotiate condom use with a sexual
partner (o = 0.80) factor from the 5-item Scale of inten-
tion to engage in safer sexual behavior in the next
12 months. This used a 5-point Likert response scale with
1 = Definitely not and 5 = Certainly. Previous studies
attest to the good psychometric properties of this scale [7,
10].

Consistent condom use was calculated from responses to
the item, “What percentage of the time do you use a
condom in your sexual relations?” with a continuous
response scale between 0 (Never) and 100 (Always). Those
who indicated using a condom 100 % of the time were
categorized in the group that consistently used condoms
while the rest were included in the group that did not use
condoms consistently. Only those participants who repor-
ted to be sexually active responded to this question.

Intervention

COMPAS is a school intervention promoting sexual health
and HIV prevention based on the Social Learning Theory
[22] and the Information-Motivation-Behavioral Skills
model (IMB) [23]. These theoretical models strive to learn
the predicting factors of sexual behavior, highlighting social
influence, the level of information, attitudes and beliefs, and
behavioral intention as precursors. The program’s objectives
are to increase the level of knowledge and attitudes related
to HIV/AIDS, as well as reduce risky sexual behavior. The
main components of COMPAS are transmission of infor-
mation, social skills training, problem-solving training, and
strategies to maintain safer sexual behavior.

The intervention consists of five 50-min sessions during
school hours that address the following contents, respec-
tively: (1) AIDS and Health: introduction to HIV/AIDS,
transmission routes, sexual risk vulnerability, and training
on identifying HIV risk behavior; (2) Knowing AIDS bet-
ter: works on knowledge about prevention methods and
demystification of erroneous beliefs about sexuality
established in adolescents; (3) Making decisions: Decision
making on condom use and in the affective sexual area
through assessment of situations where there are obstacles
for acquiring condoms; (4) Improving your communication
about sex: includes dynamics for training on assertiveness

and communication skills for negotiating condom use and
refusing unprotected sex; and (5) Maintaining your deci-
sions: includes training on correct condom use, self-in-
structions, and covert behavior rehearsal. These contents
are presented in mixed groups of approximately 15-20
participants via participatory activities, group games, role-
playing, and group discussions, encouraging the involve-
ment of each of the adolescents.

Procedure

Authorization was obtained by the ethics committee of the
institution responsible for the study. Participating in it were
12 of the 15 schools invited from five Spanish provinces:
Alicante, Oviedo, Castellon, Granada, and Murcia, of
which six schools had been randomly assigned the COM-
PAS condition (n = 622) and the other six to the control/
without intervention group (n = 499). The main reason
why these 3 schools refused to participate in the study was
the incompatibility with other scholar activities. In general,
the schools reported high satisfaction and sensitivity with
the program because they perceived the need to promote
healthy sexual behaviors among adolescents. All of the
schools met the criteria of not having applied any sexual
health promotion interventions in the year prior, and fur-
thermore, they committed to not hold any during the
duration of the project. The participants were assessed
before the intervention, immediately after (in 2012), and
again after 12 (in 2013) and 24 months (2014).

The application of the intervention, as well as the
administration of the questionnaires, was conducted in
groups during school hours and this explains the high rate
of participation (97 %). There were 5 facilitators (one per
province), 2 male and 3 female, (average age = 28.8,
range 25-29), qualified university psychologists, with
experience and specific training in applying prevention
programs in the area of sexuality. Each facilitator received
6 h of training on the COMPAS program to ensure high
fidelity in its implementation. A video was shown to them
on the application of each of the sessions to a group of
adolescents, and online tutorials were scheduled to resolve
doubts that arose throughout the fieldwork.

Data Analysis

Statistical analyses were carried out using SPSS Statistics v
20.0. A descriptive analysis of the sociodemographic
variables and outcomes was conducted first. ANOVA
simple was used to compare the baseline of the quantitative
dependent variables, and Chi square (3?) for the qualitative
variables between the control and experimental groups.
Mediation analyses were performed using the PRO-
CESS v 2.12 macro for Windows [24]. The significant
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criterion was p < 0.05, and 5000 samples were used for
bias-corrected bootstrap confidence intervals. We con-
ducted serial multiple mediator models using the proce-
dures described by Hayes [24]. The generic model of serial
multiple mediation with two mediators was used (Fig. 1).
The predictor was a dummy variable contrasting the sexual
health promotion intervention (COMPAS) with the control
group. The primary outcome was a binary variable, self-
reported consistent condom use at the 24-month follow-up.
Analyses were controlled for age, being sexually active or
not, and baseline measures.

Based on the TPB, we assigned Mediator 1 (M1) as
changes in knowledge about HIV and STIs, attitudes
towards condom use, attitudes towards condom use when
barriers exist, sexual risk perception, self-efficacy, and
perceived norms; Mediator 2 was assigned (M2) as a
change in the intention to use condoms. Three indirect
effects are estimated in serial multiple mediation models as
products of regression weight linking X to Y through M1
(Ind 1), M2 (Ind 3), and M1 and M2 (Ind 2) [24].

According to previous studies evaluating HIV risk-reduc-
tion intervention [25], separate mediation analyses were
conducted for each potential mediator using a product-of-
coefficient approach [26]. Path oo demonstrates the effect of
the intervention on the potential mediators (M1); path B
shows the effect of the potential mediators (M1) on the
intention to use condoms mediator (M2); path ¢ evaluates
the effect of the intention to use condoms (M2) on the
outcome (Y), consistent condom use. The mediation was
determined by testing whether the indirect effects are sta-
tistically different from zero.

Results
Mediation
Table 2 shows the averages and standard deviations of the

outcomes in each evaluation: baseline, post, 12-month
follow-up, and 24-month follow-up in the intervention and

Fig. 1 Serial multiple
mediation model with two
mediators. X independent

d21

variable, Y dependent variable,

M1 mediators, M2 mediator 2;

al, a2, bl, b2, d21, ¢’

Regression coefficients a1

b2
a2 b1

\ 4
=<

Table 2 Self-reported consistent condom use and potential mediators by intervention condition and assessment period, Spain, 2012-2014

Baseline Post 12 months 24 months
COMPAS Control COMPAS Control COMPAS Control COMPAS Control
(N = 622) (N = 499) (N =519) (N = 415) (N =400) (N =2321) (N =300) (N = 135)
Outcome no. (%)
Consistent condom 62 (9 %) 64 (10.5 %) - - 67 (45.9) 49 (33.8) 100 (23.2) 36 (17.8)
use
Potential mediator mean (£) SD
HIV and STIs 6.36 (2.15) 6.72 (2.16) 6.98 (3.13) 6.03 (2.89) 17.33 (3.28) 15.80 (3.55) 15.84 (2.55) 14.76 (2.99)
knowledge
Attitude toward 13.09 (2.31)  13.05 (2.56) 13.83 (2.36)  13.26 (2.53)  13.71 (2.13) 13.35 (2.46) 14.02 (2.27) 14 (2.27)
condom use
Attitude toward 9.50 (2.16) 9.30 (2.23) 9.96 (2.23) 9.31 (2.26) 9.88 (2.07) 9.32(2.26) 9.78 (2.29) 9.94 (2.13)
condom use when
barriers exist
Sexual risk perception 10.45 (2.07) 10.53 (2.07) 10.71 (1.98) 10.48 (2.14) 10.85 (1.71) 10.58 (2.01) 11.01 (1.69) 10.88 (1.77)
Self-efficacy 69.57 (15.48) 68.78 (16.46)  72.41 (14.82) 68.22 (14.71) - - 7478 (11.97) 72.49 (11.84)
Perceived norms 2.04 (0.83) 2.03 (0.81) 2.01 (0.79) 2.07 (0.79) 1.93 (0.74)  2.11 (0.78)  1.98 (0.73) 1.98 (0.73)
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control groups. As Table 3 shows, the intervention had a
significant impact on 4 of the 6 outcomes: knowledge about
HIV and other STIs (ACI = 0.23, 1.28; p < 0.005), atti-
tude towards condom use (ACI = 0.19, 1.10; p < 0.05),
attitude towards condom use when barriers exist for their
use (ACI =0.09, 0.90; p <0.05), and self-efficacy
(ACI = 1.26, 6.85; p < 0.005). However, the intervention
did not have a significant impact on the perceived norm
(ACI = —0.28, 0.02; p = 0.11) or the perception of risk
(ACI = —0.11, 0.60; p = 0.19).

Path B shows the existing relationship between the
outcomes and the intention to use condoms. The results
show that four of the six outcomes had a significant sta-
tistical impact on the intention to use condoms: attitude
towards condom use when barriers exist for their use
(ACI = 0.001, 0.07; p <0.05), perception of risk
(ACI = 0.003, 0.08; p < 0.05), self-efficacy (ACI = 0.00,
0.01; p <0.05), and perceived norm (ACI = —0.23,
—0.05; p <0.005). In all the models analyzed, path c
shows that the intention to use condoms at 12 months was
related to consistent condom use at 24 months.

The intervention did not have an indirect impact on
consistent condom use through the level of knowledge (Ind
1 = —0.002; ACI = —0.07, 0.05), attitude towards con-
dom use (Ind 1 =0.03; ACI = —0.01, 0.14), attitude
towards condom use when barriers exist for their use (Ind
1 = 0.04; ACI = —0.008, 0.15), perception of risk (Ind
1 = —-0.01; ACI = —0.08, 0.01), self-efficacy (Ind 1 =
—0.004; ACI = —0.08, 0.07), or perceived norm (Ind
1 = —0.001; ACI = —0.05, 0.03).

The intervention positively affected consistent condom
use indirectly through the attitude towards condom use
when barriers exist (M1) in serial with the intention to use
condoms (M2) (Ind 2 = 0.03; ACI = 0.002, 0.12). Addi-
tionally, the intervention had a significant impact on con-
sistent condom use indirectly through self-efficacy (M1) in
serial with the intention to use condoms (M2) (Ind
2 = 0.03; ACI = 0.002, 0.12).

Indirect effects through the intention to use condoms
mediator were significant in four of the six models ana-
lyzed: attitude towards condom use (Ind 3 = —0.27,
ACI = —0.69, —0.01), attitude towards condom use when
barriers exist (Ind 3 = —0.30; ACI = —0.71, —0.04), self-
efficacy (Ind 3 = —0.28; ACI = —0.70, —0.008), and
perceived norm (Ind 3 = —0.26; ACI = —0.69, —0.01).
For the models that included the variables of knowledge
about HIV and other STIs (M1) and perception of risk
(M1), no indirect effect of the intervention on consistent
condom use through the intention of condom use (M2) was
observed, (Ind 3 = —0.25; ACI = —0.68, 0.02) and (Ind
3 = —0.26; ACI = —0.68, 0.02), respectively.

It is noteworthy that even though the intervention had no
impact on the perceived norm or the perception of risk,

path B shows that the adolescents who perceive that their
peers use condoms more frequently in their sexual relations
and/or those who perceive that unprotected sex involves a
greater risk for contracting HIV/STIs or unwanted preg-
nancies had firmer intentions to use condoms during sex,
which was related with the self-reported consistent condom
use (ACI = 1.04, 2.33; p <0.005) (ACI = 1.06, 2.36;
p < 0.001), respectively. In contrast, the intervention
increased the level of knowledge about HIV and other
STIs. However, possession of greater levels of knowledge
about HIV and other STIs was not related with the inten-
tion of using condoms (path B) (ACI = —0.01, 0.04;
p = 0.29) or with consistent condom use (Ind 2 = 0.01;
ACI = —0.01, 0.08).

Discussion

The present study confirms the positive changes produced
by COMPAS in the short term for increasing the level of
knowledge about HIV and other STIs, the attitude towards
condom use along with when barriers exist for their use,
and self-efficacy. These results are consistent with previous
studies evaluating the short-term effectiveness of COM-
PAS [7, 8] and subsequent to 12 months after its applica-
tion [10], except in the perception of sexual risk. Espada
[4] found that COMPAS increases the perception of risk in
its participants with respect to a control group. However,
the effect size of this inter-group difference was small
(d = 0.11) [27]. Other studies, such as that by Baumler
[14], found inconsistencies between the evaluation study
and the results from the mediation, and they justify them by
the use of a different type of analysis.

In accordance with the TPB [12], the results show that
the attitude towards condoms when difficulties exist for
their use, the perceived norm of condom use by peers, and
self-efficacy were precursors of the intention to use con-
doms, which stands out by being the variable with the
greatest capacity to influence consistent condom use. Other
variables, such as the level of knowledge of condom use
and the attitude towards condoms, were not related with the
intention to use this method of protection.

The perceived norm was the most influential variable on
the intention, just as in other studies [28]; however,
COMPAS did not have a significant short-term impact on
this precursor. This unexpected result can be explained by
several reasons. On the one hand, COMPAS was imple-
mented by experts in sexual health promotion, rather than
peers who can change the perception of peers’ condom use.
On the other hand, participants’ close friends outside the
school environment did not receive the intervention, so it
would not be expected that participants’ close friends
increase condom use after the intervention. Consequently,
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the participants’ perception of peers’ condom use remained
over time [25]. The inclusion in the program of specific
activities to modify perceived norms, such as group
dynamics that encourage participants’ expressions and
opinions about condom use, could contribute to improve
the participants’ perception of peers’ condom use [29].
Unlike the TPB—which indicates that self-efficacy/per-
ceived control may have a direct/indirect impact on the
behavior—the variables analyzed were not directed related
with consistent condom use after 24 months without
mediating through the intention.

Mediation analyses show that self-efficacy and the atti-
tude towards condoms when barriers exist mediate the
relationship between the COMPAS program, the intention
to use condoms, and consistent condom use 24 months after
application of the program. A large number of studies that
analyze the effect of the theoretical constructs as mediators
of the effectiveness of sexual risk reduction interventions
highlight self-efficacy as one of the main variables involved
in the success of the intervention [25, 30-33]. These results
are consistent with the TPB [12], which shows the per-
ception of control—equivalent to the concept of self-effi-
cacy by Bandura [22]—as a precursor of the intention and
with a direct effect on the final behavior. In one recent
study, the perceived control shows to be the best predictor
of the intention to use condoms (effect coefficient = 0.36;
p < 0.01) [34]. In this study, the attitude towards condom
use when there obstacles to use and self-efficacy were the
variables with the greatest indirect effect on consistent
condom use through intention. However, the results suggest
that the impact of the intervention on the intention would be
sufficient to produce a change in behavior.

The suitability of the activities that promote the inten-
tion to use condoms, self-efficacy, and the attitude to
promote condom use is confirmed, especially when barriers
exist for their use (for example, having a sexual partner
who refuses to use condoms, the unavailability of condoms
at the time of the sexual activity, etc.). However, we rec-
ommend reviewing the content of COMPAS in order to
strengthen the components of perceived norm and per-
ception of risk due to their contribution to increasing the
intention of using condoms. Mackinnon [15] recommends
assessing the variables more precisely in order to identify
the real changes resulting from the intervention. Studies
like that of Jemmott [29] point to the importance of the
perceived norm to produce a change in behavior; this is
despite the intervention that they test not having a signifi-
cant effect on this variable, just like our results show.
Jemmott proposes including close friends of the partici-
pants in the study to achieve a significant change in the
perceived norm.

No indirect effect was observed between the level of
knowledge about HIV and other STIs on condom use, nor

through the intention towards using condoms. This
explains the ineffectiveness of programs whose objectives
are directed exclusively at increasing the level of infor-
mation in the sexual field [35]. These results suggest that
knowledge is not sufficient for producing a long-term
behavioral change [36].

This study has important implications for the promotion
of sexual health in adolescents. Its results permit identi-
fying the mechanisms involved in the effectiveness of
COMPAS for increasing consistent condom use 24 months
subsequent to its application. In Spain, COMPAS is the
only school intervention promoting sexual health whose
effectiveness has been proven in different controlled
studies with samples from different geographical areas [8,
9], and its effects have been evaluated at 12 [10] and
24 months [Espada et al., unpublished]. To our knowledge,
this is the first study to identify the indirect effects of a
school intervention—directed at Spanish adolescents—to
promote consistent condom use from the theoretical
approach of the TPB.

The present study has some limitations. The interven-
tion’s effect was basically assessed with a self-report.
Using biological measures, such as the serostatus for HIV,
syphilis, or gonorrhea might have strengthened confidence
in the results. Although the study involved a large sample
from a varied geographical origin with the experimental
conditions assigned randomly, the participating schools
were not recruited by representative sampling, so gener-
alizations must be made with caution. Another limitation is
that mediation analyses imply correlation; experimental
studies with manipulation of the variables under study
would be necessary to be able to conclude causality [15].

It is concluded that the attitude adolescents hold about
condom use when barriers exists for using them, self-effi-
cacy, and the intention to use condoms are key elements in
the effectiveness of the COMPAS program for increasing
the consistency in using condoms in Spanish adolescents.
The intention to use condoms is the most relevant variable,
since it by itself mediates the effect of the intervention on
consistent condom use 24 months after the application of
the intervention. Therefore, all efforts should be directed at
strengthening activities that promote the intention of using
condoms, as a positive impact on this variable is sufficient
to demonstrate more long-term consistent condom use in
Spanish adolescents.
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