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Abstract
This study evaluated the efficacy of the COMPAS program in the short term and 6 months after its application. For the initial 
sample, 2047 teenagers aged 14–19 years from 14 schools in 11 Colombian cities participated; eight schools were randomly 
assigned to the experimental condition and six to the control group. The participants completed self-report assessments that 
evaluated several variables theoretically associated with protective sexual behaviors. In the short term, the experimental 
group showed increased knowledge about HIV and other STIs, sexual assertiveness, self-efficacy, greater behavioral inten-
tion toward condom use, and more favorable attitudes toward HIV and condom use than the control group. After 6 months, 
most psychological and health variables also showed a significant positive change. In conclusion, the COMPAS program is 
the first school-based sexuality education program that has been shown to be effective in reducing mediating and behavioral 
variables associated with sexual risk reduction in Colombia.
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Resumen
Este estudio evaluó la eficacia del programa COMPAS a corto plazo y a 6 meses después de la aplicación. Para la muestra 
inicial participaron 2.047 adolescentes de 14 a 19 años provenientes de 12 escuelas en 11 ciudades colombianas; 8 escuelas 
fueron aleatoriamente asignadas a la condición experimental y 6 al grupo control. Los participantes completaron autoinformes 
sobre variables teóricamente asociadas con comportamientos sexuales de protección. A corto plazo, el grupo experimental 
mostró un mayor conocimiento sobre ITS, asertividad sexual, autoeficacia e intención conductual hacia el uso del condón y 
actitudes más favorables hacia el VIH que el grupo de control. Después de seis meses, la mayoría de las variables psicológicas 
y de salud también mostraron un cambio positivo. En conclusión, el programa COMPAS es el primer programa de educación 
sexual que ha demostrado ser efectivo para reducir las variables mediadoras y conductuales asociadas con la reducción del 
riesgo sexual en Colombia.

Palabras Clave COMPAS · Educación sexual · VIH · Embarazo no planificado · Adolescencia · Colombia

Introduction

According to the latest UNAIDS report [1], at least 37.7 
million people around the world are living with HIV. Ado-
lescents and young people represent a growing share of peo-
ple living with HIV worldwide. According to UNICEF, in 
2020, approximately 1.75 million adolescents between the 
ages of 10 and 19 were living with HIV worldwide, and in 
that year alone, 150,000 adolescents globally were newly 
infected with HIV; if current trends continue, there will be 
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approximately 183,000 annual new HIV infections among 
adolescents in 2030 [2]. Colombia ranks third in Latin 
America, after Brazil and Mexico, in terms of new cases of 
HIV [3]. Likewise, data from the UNAIDS [4] indicate that 
there are approximately 3100 teenagers living with HIV in 
the country. Colombia had the highest rates of infection in 
these age groups in Latin America in 2018.

On the other hand, approximately 16 million teenagers 
between the ages of 15 and 19 years and two million girls 
under the age of 15 become pregnant worldwide each year; 
teenage pregnancy rates in Latin America and the Caribbean 
continue to be the second highest globally, surpassed only by 
Sub-Saharan Africa. Maternal mortality is one of the leading 
causes of death among teenagers and young people aged 15 
to 24 years in the Region of the Americas [5]. In Colom-
bia, Profamilia and the Plan International Foundation, led 
by the Ministry of Health, found that 13.8% of teenage girls 
between the ages of 13 and 19 years have been or currently 
were pregnant, with the highest levels of teenage pregnancy 
being in rural areas of the country (18.6%). Recent studies 
have shown that, without sex education programs, Colom-
bian teenagers are at high risk of unplanned pregnancies [6] 
or acquiring sexually transmitted infections (STIs), mainly 
due to inconsistent condom use [7].

Various prevention programs have been developed from 
different theoretical and methodological perspectives to 
reduce the rates of unplanned pregnancies, HIV, and other 
STIs [8–10]. However, the conclusions provided by meta-
analyses of HIV prevention interventions (comparing the 
results reported by various controlled studies), show that 
the most effective programs usually have the following char-
acteristics [11, 12]: (1) are based on behavior modification 
models, such as the information-motivation-skills model 
(IMB), social learning theory (SLT) [13–15], social cog-
nitive theory [16], the theory of reasoned action [17], and 
the theory of planned action [18]; (2) have a duration of 
four hours or more; and (3) contain attitudinal components, 
educational information, and behavioral skills training. The 
least effective programs were those that attempted to induce 
HIV-related fear. Highly effective programs tend to increase 
sexual health knowledge; promote favorable attitudes toward 
HIV and the use of protective methods; increase self-efficacy 
to use condoms; increase behavioral intention, including 
intention to use condoms and intention to refuse sex; and 
increase condom use among adolescents [19].

The competencies for adolescents with a healthy sexual-
ity (COMPAS) program was developed for Spanish adoles-
cents based on these criteria and the theoretical models of 
behavior modification, specifically the social learning the-
ory model [15] and the Information-Motivation-Behavioral 
Skills Model [13]. The program has a duration of five hours 
and targets attitudinal components. In a Spanish sample, the 
COMPAS program has been experimentally demonstrated 

to contribute to the reduction of risky sexual behaviors 
and enhance protective behaviors against the transmission 
of HIV, other sexually transmitted diseases (STDs), and 
unplanned pregnancies among teenagers and young people 
in the short term and 24 months after its application [20, 21]. 
In addition, through several controlled studies [22, 23], the 
program has also been shown to be effective in increasing 
knowledge of HIV and other STDs, risk perception of unpro-
tected sex, condom self-efficacy, and promoting positive atti-
tudes toward HIV and sexuality. It also promotes favorable 
attitudes toward condom use and HIV testing, thus reducing 
HIV phobia. On the other hand, while the COMPAS pro-
gram seems to have the right components to reduce risky 
sexual behavior, and although it has been culturally adapted 
for use in Colombia [24] and this version has theoretically 
demonstrated suitability for addressing sexuality education 
for teenagers aged 13–19 years, it has not yet been demon-
strated to be effective in reducing risky sexual behavior [25]. 
Therefore, this study aimed to evaluate the effectiveness of 
the Colombian version of the COMPAS program immedi-
ately after its implementation and after 6 months in a sample 
of teenagers from different cities in Colombia.

Methods

Study Design and Participants

In the present cluster-randomized trial, 2047 teenagers 
aged 12–19 years initially participated. The participants 
were from 11 cities in central and coastal Colombia, corre-
sponding to the urban and rural areas of the country. All the 
participants were authorized by their parents and/or guard-
ians, who signed an informed consent form, to participate 
in the study. Only students between the 8th and 11th grades 
of high school participated. The participants were required 
not to have previously participated in formal sex education 
programs. The study excluded the participants who did not 
provide consent and those whose legal guardians did not 
provide consent. The exclusion also applied to those who, 
despite attending the evaluation phases, did not participate in 
the group sessions. The sociodemographic characteristics of 
the participants in each group are described in Table 1, and 
Fig. 1 shows data on the sample recruitment process and the 
percentage of dropouts at each stage of the project. 

Intervention

COMPAS Program (Competencies for Adolescents 
with a Healthy Sexuality)

The COMPAS program is framed within the SLT [26] and 
the information-motivation-behavioral (IMB) skills model 
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for AIDS-preventive behavior [13]. It is a program origi-
nated in Spain, designed to reduce sexual risk behaviors in 
teenagers, promote sexual health, improve decision-making 
skills, and promote sexual assertiveness. In the version 
adapted for use in Colombia, the program included role-
playing exercises adapted to the experiences of Colom-
bian adolescents and activities adapted to socio-economic 
conditions and the vulnerabilities of the Colombian youth, 
specifically those associated with sexual risk behaviors, 

such as limited access to contraception, STI testing, and 
abortion). Moreover, the research included a sexual diver-
sity component, considering that the original version only 
addressed heteronormative relationships [24]. The COM-
PAS program applies a participatory action methodology 
using cognitive-behavioral intervention activities, such as 
role-playing, brainstorming, gamified experiences, cogni-
tive restructuring, training in social skills, problem-solving, 
self-instructions, and decision-making, among others. These 

Table 1  Sociodemographic characteristics and self-reported behaviors of baseline participating students by intervention condition

No. = valid frequency. The socioeconomic levels are listed according to the Colombian official strata divisions
a T-test for continuous variables and χ2 test for categorical variables

Characteristics COMPAS 
program 
(n = 891)

Control group (n = 1156) Total (N = 2047) Test  statisticsa p value Cohen’s d

No. (%) female 491 (55.25) 575 (49.8) 1,066 (52.1) 7.87 0.02 0.10
Mean age (SD), years 15.48 (1.36) 15.05 (1.30) 15.24 (1.35) − 7.10  < .001 0.32
No. (%) who have married parents 263 (30.3) 425 (37.6) 688 (34.4) 11.83 0.001 0.15
No. (%) Socioeconomic level
 0 7 (0.8) 5 (0.5) 12 (0.6) 152.24  < 0.001 0.12
 1 300 (35.7) 191 (17.6) 491 (25.5)
 2 183 (21.8) 423 (39) 606 (31.5)
 3 224 (26.7) 377 (34.7) 601 (31.2)
 4 91 (10.8) 52 (4.8) 143 (7.4)
 5 31 (3.7) 19 (1.8) 50 (2.6)
 6 4 (0.5) 18 (1.7) 22 (1.1)

Religious practices (yes)
 Daily 36 (4.1) 57 (5) 93 (4.6) 7.32 0.29 -
 At least once a week 234 (26.5) 314 (27.7) 548 (27.2)
 At least once every 2 weeks 79 (9) 102 (9) 181 (9)
 At least once every three weeks 41 (4.6) 71 (6.3) 112 (5.6)
 At least once a month 183 (20.7) 246 (21.7) 429 (21.3)
 At least once a year 186 (21.1) 200 (17.6) 386 (19.1)
 Never 123 (13.9) 145 (12.8) 268 (13.3)

No. (%) Sexual orientation
 No socio-sexual contacts or reactions 20 (2.4) 33 (3.1) 53 (2.8) 9.36 0.22 -
 Exclusively heterosexual 776 (91.5) 930 (88.4) 1,706 (89.9)
 Predominantly heterosexual, only inciden-

tally homosexual
20 (2.4) 40 (3.8) 60 (3.2)

 Predominantly heterosexual, but more than 
incidentally homosexual

5 (0.6) 12 (1.1) 17 (0.9)

 Equally heterosexual and homosexual 13 (1.5) 20 (1.9) 33 (1.7)
 Predominantly homosexual, but more than 

incidentally heterosexual
1 (0.1) 5 (0.5) 6 (0.3)

 Predominantly homosexual, only inciden-
tally heterosexual

2 (0.2) 3 (0.3) 5 (0.3)

 Exclusively homosexual 11 (1.3) 9 (0.9) 20 (1.1)
 No. (%) Sexually experienced 475 (56.4) 572 (52.2) 1,047 (54) 2.42 0.06 -
 No. (SD) Children 0.02 (.21) 0.03 (.30) 0.03 (0.27) 0.96 0.33 -
 Percentage of condom use (0–100) (SD) 57.29 (32.58) 61.28 (31.01) 59.33 (31.82) 1.47 0.14 -
 No. (%) Consistent condom use 46 (18.5) 53 (19.5) 99 (19) 0.08 0.76 -



 AIDS and Behavior

1 3

activities are intended to modify knowledge mainly about 
HIV and other STDs, and improve attitudes toward HIV 
protection behaviors, self-efficacy, and sexual assertiveness 
[27]. These components are important for the modification 
of sexual behavior [28].

Procedure

The project was submitted to the ethics and scientific com-
mittee of the participating universities, and upon obtain-
ing approval, the search began for educational institutions 
willing to participate voluntarily. Subsequently, informed 
consent was requested from the legal guardians of the under-
age participants, as well as written consent from the teenag-
ers. The schools were selected to meet similar conditions 
in terms of in-person attendance, mixed-gender education, 
public or private institution, and the socioeconomic status of 
the institution. The schools were randomly assigned to either 
the control or the experimental group.

Both the experimental and control groups were admin-
istered a list of evaluative questionnaires as a group in the 
first week. To preserve confidentiality, each participant 
was assigned an identification code to link the data of each 

participant in the different phases of the process. Only 
the person responsible for the study had correspondence 
information between the code and each participant’s data. 
The experimental group participants received the program, 
which involved one group session per week, with 25–30 
participants. The experimental group participants received 
the program in person at their educational institution. The 
sessions were held during class hours, varying the sched-
ule so that the students did not experience conflicts with 
other classes. Each group had a single researcher through-
out the program who facilitated five intervention sessions 
of one hour once per week.

Participation in each of the sessions was voluntary; 
however, 85.4% of the experimental group participants 
attended all five sessions. The control group participants 
received no intervention during the 5 weeks of interven-
tion in the experimental group. Once this time period was 
completed, the participants completed a posttest and a 
follow-up test. Once the research process was completed, 
a five-session intervention was carried out for those who 
wanted to participate, adhering to the ethical principles of 
research with human participants.

13 high schools
randomly allocated to conditions

2708 students aged 12-19 years
invited to participate

2,047 participants
completed pretest survey

Drop out in the posttest
n = 169 (19%)

Analyzed in the posttest
n = 722 (81%)

Dropped out in the 6-month follow-up
n = 469 (52.6%)

Drop out in the posttest
n = 247 (21.4%)

Analyzed in the posttest
n = 909 (78.6%)

Dropped out in the 6-month follow-up
n = 454 (39.3%)

Received COMPAS program (n = 891; 43.5%)
7 schools

Belonged to the control group (n = 1,156; 
56.5%) 6 schools

Analyzed in the 6-month follow-up
n = 422 (47.4%)

Analyzed in the 6-month follow-up
n = 702 (60.7%)

Fig. 1  Progress of participating students though the trial
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The program implementers had to (a) have a minimum 
degree in psychology; and (b) have received training in sex-
ual and reproductive health, specifically in the application of 
the COMPAS program. This training was complemented by 
discussion after each session to resolve possible doubts and 
discuss them with the project coordinator. As the program 
is highly structured, the implementers had to strictly follow 
the application manual in all sessions.

After the initial evaluation week, the control group par-
ticipants had a period of 5 weeks in which they did not 
receive any treatment. In week 7, the posttest was applied; 
the follow-up test was applied 6 months later. Subsequently, 
the COMPAS program was applied to the control group (fol-
lowing the principle of beneficence). The participants did 
not receive any reward for their participation in this study.

Measures

This study proposes a comprehensive view to evaluate the 
effectiveness of the COMPAS program. To this effect, we 
have included socio-demographic and behavioural measures, 
as well as safe sex predictors.

Sociodemographic Variables

The sociodemographic characteristics of the participants 
were evaluated using a semi-structured ad hoc questionnaire. 
Educational level, age, gender, sexual experience (initiation 
of sexual intercourse), religion and frequency of religious 
practice, sexual orientation using the Kinsey scale (It con-
sists of eighth categories: from No socio-sexual contacts 
or reactions to Exclusively homosexual), and family type 
(parents separated or living together) were evaluated. The 
socioeconomic characteristics are listed in Table 1, accord-
ing to the Colombian Official strata divisions. The national 
classification identifies groups with similar socioeconomic 
characteristics, where zero equals extreme poverty, and six 
represents a high economic income.

Behavioral Measures

Sexual behaviors were assessed using the following compo-
nents: age of sexual debut (vaginal, anal, and oral), number 
of people with whom they had had sexual intercourse in 
their lifetime (sexual experienced), percentage of condom 
use (rated on a scale ranging from 0 to 100%), consistent 
condom use (yes/no), and condom use at last vaginal, anal, 
and oral penetration (yes/no).

Safe‑Sex Predictor Measures

The safe-sex predictors measured include HIV knowledge, 
attitudes towards HIV/ITS infection, perceived self-efficacy, 

sexual assertiveness, perceived norms related to peer’s con-
dom use, and condom use intention.

HIV and STD Knowledge (ECI) The Colombian version of the 
HIV and STD knowledge scale was used [29, 30]. It consists 
of five factors that assess general knowledge about HIV, 
condom use, means of transmission of STDs, and knowl-
edge about other STIs. This scale is composed of 24 items 
divided into the five factors described above. The response 
scale is True, False, or Don’t know. The internal consistency 
of the Colombian version was 0.87 in this study.

HIV‑Related Attitudes (HIV‑AS) Attitudes toward HIV are 
defined as the tendencies to behave toward the following: 
barriers to safer sex, HIV and STD testing, condom use, and 
attitudes toward people living with HIV. These types of atti-
tudes were assessed using the HIV-AS questionnaire, origi-
nally designed by Espada et al. [31] and validated for use 
in Colombia by Gómez-Lugo et al. [32]. This scale is com-
posed of 12 items with four Likert-type response options 
ranging from 1 (strongly disagree) to 4 (strongly agree). The 
internal consistency of the questionnaire ranged from 0.56 
to 0.73 in the present study.

Sexual Assertiveness This type of assertiveness is made up 
of three main components: sexual assertiveness of initia-
tion, defined as the ability to request the initiation of sexual 
intercourse when desired; sexual assertiveness of refusal, 
defined as the ability to refuse sexual intercourse when 
not desired; and sexual assertiveness of negotiation for 
the avoidance of pregnancy-sexually transmitted diseases/
infections, which is conceptualized as the ability to negoti-
ate the use of protection and contraception when there is a 
risk of unplanned pregnancy or STIs. In the present study, 
the version validated for use in Colombia was used [33]. 
The scale is composed of nine items rated on a Likert-type 
response scale with values ranging from 0 to 4 points. The 
instrument has been shown to be valid and reliable in both 
men and women, obtaining an alpha coefficient ranging 
from 0.61 to 0.89.

Self‑Efficacy Consistent and correct condom use is the only 
method that prevents unintended pregnancy and STIs [34]. 
However, low self-efficacy for its use considerably decreases 
its effectiveness [35]; hence, it is important to assess its 
effectiveness [36]. Two scales were used to measure this 
type of self-efficacy. The first was the Condom Use Errors/
Problems Survey (CUES) in its validated version for use in 
Colombia with a seven-point Likert-type response scale, 
which evaluates the perception of self-efficacy for the use 
of condoms in future sexual relations. The first item evalu-
ates the perceived likelihood of using condoms correctly in 
future sexual relations (checking the expiration date, open-
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ing the package, inserting and unrolling it before having 
intimate contact, etc.). The second item evaluates the per-
ception of how easy/difficult the use of condoms is during 
penetrative intercourse. The third item assesses perceived 
confidence in the ability to put on a condom correctly during 
vaginal, anal, and/or oral intercourse.

Behavioral Intention This component was evaluated 
through two factors that refer to the intention to engage in 
healthy sexual behaviors during the next 2 months. The first 
factor is composed of three items that assess the probabil-
ity of seeking, using, and requesting the use of condoms 
before initiating penetrative sexual intercourse. This item 
had a reliability coefficient of α = 0.80. The second factor is 
composed of two items that assess the intention to have sex 
under the influence of drugs (alcohol and psychoactive sub-
stances). This item had a reliability coefficient of α = 0.71.

Normative Perception This variable refers to the partici-
pants’ perception of condom use by their peers. The con-
struct was assessed by two items from a semi-structured ad 
hoc questionnaire. The first item was “Do you think peers 
your age use condoms in their sexual relationships?” (yes/
no). The second item related to the perceived frequency 
of condom use: “How often do you think your peers use 
condoms during sex?” This was assessed using a four-point 
Likert-type response scale ranging from Always [4] to Never 
[1].

Statistical Analysis

The characteristics of the sample were analyzed using 
descriptive statistics. Baseline differences between the 
experimental and control groups were analyzed using the 
t-test for quantitative variables (numerical) and cross-tables 
(χ2) for categorical variables. An intent-to-treat approach 
was used; therefore, data from all participants were analyzed, 
regardless of the level of intervention received [37]. The 
attrition rate in the posttest and the 6-month follow-up was 
calculated. Differences in sociodemographic variables and 
main outcomes (e.g., condom use) between participants who 
dropped out and those who were retained were also investi-
gated using t-tests and cross-tables. When differences were 
statistically significant, Cohen’s d effect size was estimated. 
The coefficients were interpreted as follows: 0.20 = small, 
0.50 = medium, and 0.80 = large (Cohen, 1988). Following 
previous studies (e.g., [21]), intervention effects compared 
to the control group were analyzed using generalized esti-
mating equations (GEE). Values were adjusted for baseline 
differences, participants’ age, gender, and socioeconomic 
level. The GEE models are valuable for evaluating inter-
ventions in cluster-randomized control trials because they 
control for correlations among responses when the sample 

is clustered within schools [38]. The unit of randomization 
was the school, while the individual was the unit of analysis. 
Consequently, the school variable was controlled for in all 
the analyses. All analyses were performed using IBM SPSS 
Statistics for Windows, version 26.

Results

Attrition

Figure 1 shows the flow of participants throughout the study. 
In the posttest, there was no statistically significant differ-
ence in the loss of participants between the two experimen-
tal conditions (χ2 = 1.78, p = 0.18). However, teenagers 
who dropped out were older (p < 0.001; d = 0.44), and a 
higher proportion were sexually experienced (χ2 = 13.84, p 
< 0.001; OR = 0.65[.52, 0.81]) and women (χ2 = 6.35, p < 
0.01; OR = 0.75 (0.60, 0.94) than those who remained in it. 
Consistent condom use and the percentage of condom use 
were unrelated to the loss of participants.

At the 6-month follow-up, there were significant differ-
ences between the experimental conditions (χ2 = 36.29, p 
< 0.001; OR = 0.58 [0.48, 0.69]). A higher proportion of 
participants in the COMPAS program condition dropped out 
compared to the control group. Teenagers who dropped out 
during follow-up were older (p < 0.001; d = 0.51), and a 
higher proportion were sexually experienced (χ2 = 19.48, 
p < 0.001; OR = 0.66 (.55, 0.79)) than those who remained 
in it. The participants’ gender, consistent condom use, and 
percentage of condom use were unrelated to the loss of par-
ticipants in the follow-up.

Participants’ Characteristics

The mean age was 15.24 years (SD= 1.37; range = 12–19 
years), with a significant difference in this variable between 
the groups, although with a small effect size (p < 0.001; 
d=0.32); the experimental group (EG) had a higher mean 
age. A total of 52.1% of the participants were women, and 
their parents were married in 34.4% of the cases. Socio-
economic level was also a contrasting variable between the 
groups, with significant differences (p<0.001; d=0.12); most 
of the participants belonged to stratum 2 and 3, indicating 
a prevalence of medium-small purchasing power in both 
groups.

Regarding the psychosexual characteristics of the ado-
lescents, 89% of the sample identified themselves as exclu-
sively heterosexual, and only 0.27% of the participants 
had children. Regarding sexual characteristics, 54% of 
the adolescents were sexually active and used condoms 
31% of the time, with only 19% of the sample consistently 
using condoms. The age of initiation of sexual intercourse 
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was evaluated, finding that the mean age was 14.43 years 
old (SD=1.56) for vaginal penetration, 14.36 years old 
(SD=1.73) for anal penetration, 14.35 years old (SD=1.89) 
for masturbation, 14.34 years old (SD=1.79) for oral sex, 
and 13.28 years old (SD=1.8) for dry humping (defined as 
consensual genital stimulation through clothing). Table 1 
summarizes the characteristics of the participants by group 
at the beginning of the study.

Outcome Measures

Short‑Term Program Effects

Table 2 shows the changes in the marginal means of the vari-
ables at baseline, post-test, and 6-month follow-up. Table 3 
shows the changes observed at posttest and follow-up with 
respect to the baseline (respectively).

Safe‑Sex Predictor Measures

In the posttest, there were statistically significant changes 
in 15 of the 17 safe-sex predictor variables that were ana-
lyzed. The GEE analysis revealed a positive impact of the 
COMPAS program on knowledge of HIV and other STDs, 
HIV-related attitudes, self-efficacy, behavioral intention, and 
sexual assertiveness compared to the control group.

HIV and STDs Knowledge

Post-hoc analyses showed an increase in post-treatment 
response means, including the total score (AOR = 29.33; 
95% CI 18.97–45.34; p< 0.001). There were significant 
effects on the HIV knowledge variable and all its subscales. 
These significant increases in measures were not evident 
in the control group, indicating short-term improvement in 
HIV and STD knowledge after the application of the COM-
PAS program.

HIV‑Related Attitudes

With respect to attitudes toward HIV, there was a significant 
positive effect on the EG (AOR = 3.91; 95% CI 2.68–5.70; 
p < 0.001). The comparative analyses (see Table 3) show 
differences in all the variables in the short-term measures, 
with the variable of attitudes toward condom use showing 
the greatest change (AOR = 2.33; 95% CI 1.94–2.80; p< 
0.001). Regarding the CG, it can be observed in Table 2 
that the variables remained constant in all measures, except 
for attitudes toward people living with HIV, for which an 
increase in the means was observed, indicating worse atti-
tudes toward people living with HIV. The results indicate an 
improvement in attitudes toward HIV in the short term after 
the implementation of the program.

Self‑Efficacy

Self-efficacy for condom use also showed a significant 
positive difference at post-treatment among the EG (AOR 
= 1.44; 95% CI 1.30–1.61; p< 0.001). In Table 2, we can 
observe that among the CG, the means of self-efficacy 
decreased, which indicates a decline in this construct.

Behavioral Intention

Behavioral intention, understood as the probability of engag-
ing in condom-seeking, condom-using, and condom-request-
ing behaviors before initiating penetrative intercourse, was 
shown to be modified by the implementation of the COM-
PAS program (AOR = 1.80; 95% CI 1.35–2.40; p < 0.001). 
In the CG, this type of intention remained constant at post-
treatment. In contrast, in the EG, the means increased at 
post-treatment.

Normative Perception

The perception of condom use by peers expressed by teen-
agers in the EG was the only variable that did not show any 
significant change in either of its two factors: perception of 
condom use and perception of consistent condom use by 
peers.

Sexual Assertiveness

According to the post-hoc analyses, sexual assertiveness was 
a component positively affected in the short term by the 
intervention, with significant differences in the factors of 
assertiveness of initiation, refusal, and negotiation of the use 
of protective practices against STDs and unplanned pregnan-
cies among the EG (p < 0.01).

Six‑Month Program Effects

In this phase, the effect of the intervention continued to show 
a change in 13 of the 17 variables analyzed, two fewer than 
in the posttest. A decrease was found in behavioral intention 
to use condoms and in attitudes toward HIV, specifically 
those related to HIV-protective behaviors when faced with 
obstacles. However, most psychological and behavioral vari-
ables showed significantly positive changes from baseline 
measures.

Safe‑Sex Predictor Measures Outcomes

Knowledge of HIV in the EG was the construct with the 
greatest stability in the measures at the 6-month follow-up 
phase, and all the differences in the subscales and the total 
scores of the measures (AOR = 16.23; 95% CI 9.39–28.05; 
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Table 2  Estimated marginal means of the outcomes between pre-, post- and 6 months follow up by experimental condition

COMPAS program Control group

Pre-treatment 
mean (95% CI) or 
N (%)

Post-treatment 
mean (95% CI) or 
N (%)

6-month follow-up 
mean (95% CI) or 
N (%)

Pre-treatment 
mean (95% CI) or 
N (%)

Post-treatment 
mean (95% CI) or 
N (%)

6-month follow-up 
mean (95% CI) or 
N (%)

Precursors
HIV and STIs 

knowledge, M
 General HIV 

(0–8)ª
4.47 (4.43, 4.51) 5.33 (5.19, 5.48) 5.19 (5.01, 5.37) 4.43 (4.40, 4.47) 4.31 (4.18, 4.44) 4.21 (4.03, 4.38)

 Condom use 
(0–2)ª

1.10 (1.08, 1.12) 1.36 (1.29, 1.42) 1.21 (1.13, 1.29) 1.11 (1.09, 1.13) 1.02 (0.96, 1.07) 0.97 (0.91, 1.04)

 Routes of trans-
mission (0–6)ª

2.13 (2.09, 2.16) 3.10 (2.97, 3.24) 3.01 (2.84, 3.18) 2.10 (2.07, 2.13) 1.90 (1.80, 1.99) 1.73 (1.61, 1.85)

 Prevention (0–3)ª 1.06 (1.04, 1.08) 1.57 (1.49, 1.66) 1.57 (1.45, 1.68) 1.01 (00.99, 1.03) 0.96 (0.90, 1.02) 1.05 (0.97, 1.12)
 Other sexual 

infections 
(0–6)ª

1.15 (1.11, 1.18) 1.87 (1.73, 2.01) 1.77 (1.60, 1.95) 1.11 (1.08, 1.14) .99 (.90, 1.07) .91 (.80, 1.02)

 Total (0–24)ª 9.92 (9.84, 10) 13.30 (12.89, 13.72) 12.71 (12.18, 13.24) 9.80 (9.73, 9.87) 9.20 (8.92, 9.49) 8.81 (8.43, 9.19)
HIV-related atti-

tudes, M
 Obstacles (3–12)ª 9.19 (9.14, 9.24) 9.71 (9.57, 9.84) 9.23 (9, 9.45) 9.14 (9.10, 9.19) 9.12 (8.98, 9.25) 9.14 (8.97, 9.31)
 HIV test (2–8)ª 6.85 (6.81, 6.89) 6.97 (6.87, 7.07) 6.69 (6.55, 6.83) 6.79 (6.75, 6.82) 6.54 (6.45, 6.64) 6.36 (6.23, 6.48)
 Condom (4–16)ª 12.67 (12.62, 12.73) 13.52 (13.35, 13.68) 13.11 (12.87, 13.36) 12.62 (12.57, 

12.67)
12.64 (12.48, 
12.81)

12.61 (12.41, 12.80)

 People living 
with AIDS 
(3–12)ª

3.92 (3.88, 3.96) 3.73 (3.61, 3.85) 3.69 (3.52, 3.86) 3.90 (3.87, 3.94) 3.98 (3.88, 4.08) 4.13 (4, 4.26)

 Total (12–48)ª 32.69 (32.58, 32.80) 34.06 (33.71, 34.40) 32.82 (32.32, 33.92) 32.55 (32.45, 
32.65)

32.33 (31.99, 
32.67)

32.22 (31.76, 32.68)

Self-efficacy (1–7)
ª, M

5.07 (5.04, 5.11) 5.44 (5.35, 5.54) 5.36 (5.24, 5.49) 5.08 (5.05, 5.11) 5.05 (4.97, 5.14) 4.99 (4.90, 5.09)

Behavioral inten-
tion (5–25)ª, M

20.94 (20.86, 21.03) 21.53 (21.28, 21.79) 21.01 (20.66, 21.36) 20.85 (20.77, 
20.93)

20.88 (20.67, 
21.10)

20.59 (20.32, 20.87)

Normative percep-
tion, N (%)

 Peers use 
condom (yes), 
N (%)

499 (60.1) 417 (60.9) 228 (58.3) 630 (57.1) 480 (56.7) 371 (57)

 Peers use always 
or almost 
always con-
dom, N (%)

348 (40.2) 254 (37.4) 133 (34.1) 371 (33.7) 274 (18) 211 (20.3)

Sexual Assertive-
ness, M

 Initiation (3–15)ª 6.18 (6.12, 6.24) 7.55 (7.25, 7.85) 7.49 (7.07, 7.91) 6.26 (6.20, 6.32) 6.44 (6.17, 6.70) 6.98 (6.63, 7.34)
 No shyness/

refusal (3–15)ª
8.11 (8.01, 8.229 8.82 (8.48, 9.16) 9.07 (8.50, 9.63) 7.95 (7.85, 8.06) 8.18 (7.81, 8.55) 8.21 (7.74, 8.68)

 STIs (3–15)ª 10.18 (10.04, 10.31) 10.63 (10.30, 10.96) 22.24 (21.23, 23.24) 9.95 (9.81, 10.08) 9.53 (9.16, 9.90) 22.89 (21.84, 23.94)
Sexual behavior
Age of first vaginal 

penetration, M
14.43 (14.39, 14.46) 14.50 (14.32, 14.68) 14.43 (14.03, 14.83) 14.44 (14.41, 

14.47)
14.40 (14.27, 
14.54)

14.37 (14.15, 14.58)

Age of first anal 
penetration, M

14.36 (14.28,14.43) 14.55 (14.23, 14.87) 14.77 (14.03, 15.52) 14.30 (14.24, 
14.36)

14.34 (14.13, 
14.54)

13.55 (12.16, 14.94)

Age of first oral 
sex, M

14.28 (14.23, 14.34) 14.63 (14.38, 14.88) 14.28 (13.88, 14.69) 14.27 (14.23, 
14.30)

14.34 (14.19, 
14.49)

14.05 (13.52, 14.59)
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Table 2  (continued)

COMPAS program Control group

Pre-treatment 
mean (95% CI) or 
N (%)

Post-treatment 
mean (95% CI) or 
N (%)

6-month follow-up 
mean (95% CI) or 
N (%)

Pre-treatment 
mean (95% CI) or 
N (%)

Post-treatment 
mean (95% CI) or 
N (%)

6-month follow-up 
mean (95% CI) or 
N (%)

Percentage of 
condom use 
(0–100), M

60.76 (59, 61.90) 67.86 (63.57, 72.14) 68.28 (61.54, 75.02) 61.13 (60.09, 
62.18)

61.23 (57.50, 
64.96)

63.48
(57.97, 69)

Consistent condom 
use (yes), N (%)

46 (18.5) 42 (17.4) 26 (19.3) 53 (19.5) 36 (15.6) 25 (13.8)

Condom use last 
vaginal, penetra-
tion (yes), N (%)

170 (51.8) 147 (66.8) 93 (69.9) 190 (59.4) 156 (68.1) 112 (64.4)

Condom use last 
anal penetration 
(yes), N (%)

31 (16.3) 43 (41.3) 24 (39.3) 44 (28.9) 32 (32.7) 34 (31.4)

Condom use last 
oral sex episode 
(yes), N (%)

46 (8.5) 33 (19.3) 21 (20.4) 39 (14.6) 23 (12.1) 22 (13.3)

Sexual partners in 
a lifetime, M

1.49 (1.48, 1.51) 1.70 (1.51, 1.89) 1.88 (1.52, 2.23) 1.51 (1.50, 1.52) 1.56 (1.40, 1.73) 1.93 (1.68, 2.17)

M = Mean (for continuous variables) and N (%) for categorical variables was reported
ªRange of possible responses to the outcomes

Table 3  Generalized linear 
models and effect size estimates 
for the intervention effect 
(compared to the control group) 
on precursors to sexual behavior 
in the posttest and 6-month 
follow-up

Each analysis was adjusted for the baseline measure, gender, age, socioeconomic-level (estrato) and 
school-level
AOR adjusted odds ratio, CI confidence interval

Outcomes Post-treatment 6-month-follow-up

AOR (95% CI) p value AOR (95% CI) p value

HIV and STIs knowledge
 General HIV 2.37 (2.02, 2.79)  < .001 2.05 (1.69, 2.50)  < 0.001
 Condom use 1.29 (1.20, 1.39)  < .001 1.11 (1.01, 1.21) 0.01
 Routes of transmission 2.65 (2.29, 3.06)  < .001 2.41(2.01, 2.87)  < 0.001
 Prevention 1.66 (1.52, 1.81)  < .001 1.65 (1.46, 1.85)  < 0.001
 Other sexual infections 2.06 (1.77, 2.39)  < .001 1.87 (1.55, 2.25)  < 0.001
 Total 29.33 (18.97, 45.34)  < .001 16.23 (9.39, 28.05)  < 0.001

HIV-related attitudes
 Obstacles 1.68 (1.44, 1.96)  < .001 1.04 (0.82, 1.31) 0.74
 HIV test 1.12 (1.01, 1.26) .04 0.85 (0.73, 0.99) 0.03
 Condom 2.33 (1.94, 2.80)  < .001 1.55 (1.19, 2.01) 0.007
 People living with AIDS 0.82 (0.71, 0.94) .006 0.79 (0.66, 0.95) 0.01
 Total 3.91 (2.68, 5.70)  < .001 1.13 (0.67, 1.92) 0.63
 Self-efficacy 1.44 (1.30, 1.61)  < .001 1.33 (1.17, 1.52)  < 0.001
 Behavioral intention 1.80 (1.35, 2.40)  < .001 1.07 (0.73, 1.57) 0.71

Normative perception
 Peers use condom 0.97 (0.93, 1.02) .31 0.96 (0.91, 1.01) 0.17
 Peers use always or almost 

always condom
0.96 (0.92, 1) .09 0.95 (0.90, 1.01) 0.14

Sexual assertiveness
 Initiation 3.93 (2.87, 5.39)  < .001 3.70 (2.39, 5.73)  < 0.001
 No shyness/refusal 2.02 (1.39, 2.94)  < .001 2.60 (1.42, 4.72) 0.002
 STIs 1.57 (1.09, 2.26) .01 12.06 (0.53, 11.01)  < 0.001
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p < 0.001) were significantly positive. These significant 
differences contrast with what was found in the CG (see 
Table 2) in which most of the means decreased at follow-
up. Regarding attitudes toward HIV, it was found that two 
of the three variables in which significant differences had 
been found remained stable: attitudes toward condom use 
and attitudes toward people living with HIV (p = 0.63). 
Regarding self-efficacy for condom use, we also found sig-
nificantly positive differences at follow-up, in contrast to the 
decrease observed in the means of the CG at follow-up. On 
the other hand, the perception of condom use by peers, as 
in the short-term follow-up, showed no significant change 
from the baseline. Regarding sexual assertiveness, it was 
observed that the three measures of initiation (AOR = 3.70; 
95% CI 2.39–5.73; p < 0.001), rejection (AOR = 2.60; 95% 
CI 1.42–4.72; p < 0.002), and negotiation of condom use 
(AOR = 12.06; 95% CI 0.53–11.01; p < 0.001) continued 
to show positive significant differences with respect to the 
posttest. This indicates a long-term change in most of the 
measures due to the application of the COMPAS program.

Behavioral Outcomes

Teenagers in the EG showed higher rates of healthy sexual 
behaviors, thus finding significantly positive differences in 
the percentage of condom use during penetrative sexual 
intercourse (AOR = 7.52; 95% CI 0.41–16.62; p <0.05), 
which could indicate an increase in self-efficacy following 
the application of the COMPAS program (see Table 4). On 
the other hand, significant differences were also found in 
the EG in the number of lifetime sexual partners (AOR = 
7.52; 95% CI 0.41–16.62; p <0.05), with an increase in the 
mean at follow-up; however, this increase was also evident 
in the CG. Regarding the variables of consistent condom 
use and condom use during anal and oral sex, no significant 
differences were found with respect to the baseline; however, 
there was a slight increase in the means of the responses 
(see Table 2).

Discussion

The objective of this cluster-randomized trial was to evalu-
ate the efficacy of the Colombian version of the COMPAS 
program in a sample of Colombian teenagers. The results 
indicate that the program is effective in the short term in 
increasing the variables theoretically related to sexual risk 
behaviors, namely general knowledge about HIV and other 
STDs, attitudes of protection against HIV, self-efficacy, and 
sexual assertiveness, compared to the control group. These 
results are in accordance with the hypotheses initially pro-
posed and with the findings of previous studies in which the 
short-term efficacy of the COMPAS has been demonstrated 
in Spanish samples [20, 23, 39, 40].

Regarding efficacy at the 6-month follow-up, the meas-
ures remained constant from the post-treatment phase to the 
follow-up phase in most of the theoretically related vari-
ables, namely knowledge about HIV and other STDs, atti-
tudes toward condom use, and sexual assertiveness, which 
is indicative of the medium-term efficacy of the COMPAS. 
This is in line with expectations and findings from previ-
ous studies that have tested efficacy after 12 and 24 months 
of implementation [21, 41]. However, the data indicate a 
decrease in behavioral intention to use condoms at follow-
up and in attitudes toward condom use when barriers are 
present. This is related to the results of Albarracín et al. [11], 
who found that sexual education was applied with some reg-
ularity in teenagers to maintain changes in psychological and 
behavioral variables in the long term.

With the increase in these precursor variables, the inter-
vention would be expected to influence sexual behavior in 
accordance with theoretical models of health [42–44] and 
previous empirical studies [45, 46]. This change was evi-
denced in the follow-up measures, revealing significant 
differences in the percentage of condom use and condom 
use during the last vaginal penetrative intercourse, with the 
CG being the group with higher scores in both the posttest 
and follow-up. However, in the follow-up phase, no sig-
nificant differences were obtained between the EG and the 

Table 4  Generalized linear 
models and effect size estimates 
for the intervention effect 
(compared to the control group) 
on sexual behavior outcomes in 
6 months follow-up for sexually 
experienced adolescents 
(n = 1047)

Each analyses were adjusted for the baseline measure, gender, age, socioeconomic-level and school-level
AOR adjusted odds ratio, CI confidence interval

Outcomes 6-month-follow-up

AOR (95% CI) p value

Percentage of condom use (0–100) 7.52 (0.41, 16.62) 0.03
Consistent condom use (Yes/No) 0.93 (0.83, 1.03) 0.19
Condom use last vaginal penetration (Yes/No) 1.12 (1.01, 1.25) 0.02
Condom use last anal penetration (Yes/No) 1.09 (0.88, 1.35) 0.40
Condom use last oral sex episode (Yes/No) 1.08 (0.96, 1.21) 0.19
Sexual partners in a lifetime (number) 1.46 (1.02, 2.08) 0.03
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CG regarding the percentage of condom use during sexual 
practices, such as anal and oral sex; this is in accordance 
with the study by Vallejo-Medina et al. [25], who through 
an analysis of the co-occurrence of the words and contents 
of the Colombian version of the COMPAS program, found 
the centralization of prevention strategies in vaginal prac-
tices, limiting others related to risk reduction in oral and 
anal sexual practices.

The Colombian version of the COMPAS failed to change 
the normative perception of condom use by peers, in con-
trast to the Spanish version [41]. This difference may be 
explained by the abrupt differences in normative perceptions 
found between the Spanish and Colombian samples from the 
baseline. In the Spanish sample, about 88% of the partici-
pants perceived that their peers used condoms, while in the 
Colombian sample, only 60% perceived condom use by their 
peers, and only 40% perceived condom use to be consistent 
[47]. This radical difference in normative perception may be 
due to the following reasons: (1) the differences in the rates 
of adolescents who gave birth, which was 128,665 [48] in 
Colombia in 2018, compared to 1167 in Spain [48, 49]; (2) 
the differences in the proportions of children under 15 liv-
ing with HIV in each country (in Colombia the figure was 
approximately 3600, while in Spain the proportion was less 
than 100 children); and (3) the fact that most of the partici-
pants’ peers and friends did not attend the intervention, so 
no changes in normative perception would be expected [50].

Limitations of the Study

Despite the good indicators shown by this research, this 
study is not free of limitations, which must be considered 
when interpreting the results. First, although the program 
was applied in 11 different cities, Colombia is a country 
with extensive multiculturalism and high rates of economic, 
educational [51], and educational inequalities [52], render-
ing some populations more vulnerable to events such as 
STDs, sexual abuse [53, 54], and unplanned pregnancies 
[55]. Therefore, the results of this study cannot be general-
ized to all teenagers in the country. Another limitation was 
the differences in some sociodemographic variables between 
the EG and CG, specifically the mean age, which was higher 
in the EG, and the socioeconomic level (stratum), which was 
higher in the CG. Furthermore, the teenagers who partici-
pated in the study were mostly heterosexual, which leaves 
the effectiveness of the program among LGBT populations, 
who have shown greater vulnerability to sexual risk, unad-
dressed [56]. Finally, we also recognize that there were high 
attrition rates, a phenomenon usually reported in longitudi-
nal studies [57]. However, these attrition rates did not dif-
fer significantly between the groups in the initial phases. 
Although at the 6-month follow-up phase there were higher 
attrition rates in the EG, the variables of participant gender, 

consistent condom use, and percentage of condom use were 
not related to participant attrition. Future research should 
evaluate the long-term effectiveness of the program in 
Colombia, as well as identify the mediating variables of pro-
gram effectiveness, such as fidelity of implementation, the 
participants’ individual characteristics [47], and the program 
facilitators’ individual characteristics [11, 19]. Finally, it is 
important that the effectiveness of the program be tested in 
vulnerable populations in different regions of Colombia, per-
haps using technological tools to increase program coverage 
in remote areas. It is hoped that research in these avenues 
could lead to a decrease in the rate of STIs and unplanned 
pregnancies among Colombian adolescents.

Conclusions

This study presents a specific version of the COMPAS that 
has been adapted culturally to Colombian populations. The 
program consists of five sessions, validated using a cluster-
randomized control trial, and shows high efficacy levels. 
This version of the COMPAS will be of great use in pre-
venting sexual risk behaviours in adolescents in Colombia.
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