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Abstract
Background: The theory of planned behavior (TPB), socio-cognitive model (SCM), and information-motivation-behavioral
skills (IMB) model are effective in predicting condom use. However, the adequacy of these three theoretical
models in predicting the frequency of condom use (FCU) among young people has not been compared. This
cross-sectional study tested the applicability and suitability of these three models in predicting the FCU, and analyzed
the relationships among the postulated constructs.
Methods: Sexually experienced adolescents (n = 410) aged 13–18 completed a survey assessing the TPB, SCM, and IMB
model constructs. Participants were students recruited from 18 high schools, randomly selected from the north, south,
east, and southeast of Spain. A structural equation modelling (SEM) analysis was applied to test TPB, SCM and IBM and
constructs relationships of each model using R.
Results: The results of SEM demonstrated that behavioral skills predict behavior via motivation as hypothesized by the
IMB model, but not directly via knowledge about condom use and sexually transmitted infections (STIs). Cognitive
factors, such knowledge about condom use and STIs as well as condom use self-efficacy, directly predicted the FCU
when modeled as per the SCM. According to the TPB, condom use intention was the best predictor of the FCU, and
condom use intention was predicted by attitudes toward condom use and subjective norms related to condom use,
but perceived control was not directly or indirectly related to the FCU. Based on the data, the TPB becomes the best-fit
model for predicting the FCU among young people compared to the SCM and IMB model.
Conclusions: From a statistical perspective, the TPB seems to be the most suitable model for predicting the FCU
among young people compared to the other models. Overall, key direct predictors of the FCU in adolescents included
condom use intention, behavioral skills and cognitive factors, such as STIs knowledge and condom use self-efficacy.
The next step should be to test integrative models that include personal, contextual, environmental, and social factors.
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Background
Young people (aged 15–24 years) have contributed to a
recently reported reduction in the incidence of sexually
transmitted infections (STIs); this is perhaps due to their
greater awareness of STIs, including human immunodeficiency virus (HIV), and their increased engagement in safer
sexual behaviors [1]. Despite these data, adolescents are
still considered a high-risk population for engaging in risky
sexual behavior worldwide [1, 2]. Research on condom use
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predictors among adolescents has attracted interest from
preventers and clinicians in order to reduce risky sexual
behavior in this population.
The interventions with greater empirical evidence
regarding the prevention of contracting STIs are based on
socio-cognitive theories [3]. These are social-cognitive
models that describe the key variables and determinant
interrelationships in predicting health behaviors [4].
Behavior modification through preventive actions for the
social and cognitive factors attempts to engage individuals
in healthy behaviors, such as consistent condom use.
Among the most widely used theoretical models in the

© 2016 Espada et al. Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Espada et al. BMC Public Health (2016) 16:35

field of HIV/AIDS are the theory of planned behavior
(TPB) [5–7], socio-cognitive model (SCM) [8–10],
and information-motivation-behavioral skills (IMB)
model [11–13].
According to the TPB, intention is the best predictor of
behavior, and this is determined by attitudes, normative
beliefs toward such behaviors, and perceived control. The
attitudinal component is defined as the set of beliefs
regarding the behavior’s value and its consequences.
Attitude toward condom use is more favorable when
negative consequences of not using a condom are valued
(STIs or unwanted pregnancy) and the benefits of its use
(condom use as an exciting element) were valued as being
positive [4]. The normative component represents the perception of what the reference groups do and the personal
motivation to act in accordance with the reference group’s
expectations. This construct encompasses individuals’ perceptions of how the reference group behaves (descriptive
norms), and what is expected of the individual in relation
to such behavior (injunctive norms). An individual will
use a condom during sex if they perceive that the peer
group does (i.e., acting according to group pressure). Perceived control refers to the perceived ability to perform a
behavior depending on resources and personal limitations.
Ajzen [5] suggested that perceived control may also
directly predict behavior when the behavior is complex or
not under volitional control.
Meta-analytic and review studies provide extensive
empirical support of the TPB in predicting condom use
and other health behaviors across different populations,
such as adolescents and college students [14–20]. In a
meta-analytic review of 185 studies, Armitage and
Conner [19] observed that the TPB accounted for 39
and 27 % of the variance in intention and behavior,
respectively. Godin and Kok [14] found similar results in
a review of 56 studies testing the applicability of the TPB
to health-related behaviors (41 and 34 % explained
variance for intention and behavior, respectively). More
recently, McEachan and colleagues [18] concluded that
the TPB shows a poorer explanation regarding safer sex
(variance explained from 13.8 to 15.3 %) compared to
other health behaviors, such as physical activity (24) and
diet behaviors (21 %). Generally, perceived norms show
a weaker contribution to predict intention compared to
attitude and perceived control [14, 15, 18, 19]. Albarracín et al. [15] meta-analyzed 96 studies predominantly
conducted in Europe and United States, and concluded
that attitude is the best predictor of condom use intention
(r = 0.58; β = 0.47) followed by perceived control (r = 0.45,
β = 0.20), and perceived norms (r = 0.39; β = 0.20). However, perceived norms have shown to be more predictive
of the behavior in adolescents compared to adults [18].
More evidence about the contribution of the intention’s
predictors is needed, especially in adolescent samples.
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The SCM [8–10] is the most commonly used theory
in HIV prevention for young people worldwide [21].
From the social-cognitive perspective, behavior is
determined by the reciprocal, dynamic, and continuous
interaction between the personal (cognitive component),
behavior (behavioral component), and environment (social
component) [22]. The cognitive component refers to the
individual’s confidence in their ability to perform a task or
achieve a particular goal (i.e., high self-efficacy to exercise
over one’s sexual behavior). The behavioral component
encompasses individual consequences of performing a behavior and influences the chances of the learner behaving
correctly by practice (i.e., skills necessary to enable an
individual physically capable of performing a behavior to
obtain the desired outcomes). An application to sexual
health could be the valuable skills in managing interpersonal situations and protecting themselves against STIs
and unplanned pregnancies [9]. The social component
involves aspects of the environment that improve the individual’s ability to successfully undertake specific behaviors.
It refers to vicarious learning and social consequences of
behavior. People develop behavioral competences by
learning directly from their actions or through social
modelling (observing how other people belonging to the
same physical and social environments behave and/or
consequences of their behavior) [23]. Adolescents whose
friends used condoms would be more likely themselves to
use condoms. The SCM has served as a theoretical framework to evaluate the efficacy of HIV-risk reduction
interventions and to predict condom use in high-risk
populations belonging to low-income cities, such as
adolescents, college students, and drug users [9, 24–27].
From a critical review of the theoretical models, Fisher
and Fisher [11–13, 28, 29] developed the IMB model,
which included relevant social and psychological
constructs [7, 30]. Although the IMB model has a broad
application in health promotion, it was initially developed to reduce sexual risk behaviors and HIV infection
[12]. The IMB model has demonstrated its appropriateness as a framework for predicting sexual risk, primarily
with the adult population, although also with adolescents [12, 29, 31, 32]. Most of these studies were conducted in low- and middle-income countries [33–35].
From this approach, information, motivation, and behavioral skills are determinants of HIV-prevention behavior.
The information component includes what HIV is, the
risk involved in having unprotected sex, and protection
methods. Knowledge is a prerequisite in this explanatory
model of sexual behavior [28]. The motivational component refers to the motivation to engage in safe sex and
avoid risky behaviors. This includes attitudes toward
condom use, perception of social support, and intentions
to engage in safe sex. The behavioral skills component
comprises the individual’s ability to carry a behavior, and
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the perceived self-efficacy in the practice of the
behavior [9, 29, 30]. Perceived self-efficacy refers to
the perception of control over motivation, thought
processes, emotional states, and behavior [9].
A review of the intervention strategies based on the
IMB model for health behavior change concluded that it
is applicable for promoting healthy behaviors in chronic
patients (e.g., heart disease self-care, diabetes, etc.) and
for interventions focusing on reducing risk by promotion
of consistent condom use [36]. The IMB model accounted
for the explained condom use variance of 19 % in students
from Cape Town, South Africa [37]. In a cross-sectional
study involving 3,183 college students aged 16 to 25 years
in China [38], consistent condom use was significantly
predicted by behavioral skills (β = 0.75), although it was
not directly related to information and motivation.
These socio-cognitive models—TPB, SCM, and IMB
model—specify variables that can determine whether
someone will engage in a healthy behavior, such as using
condoms during sex. Some of these variables are
common in the TPB, SCM, and IMB model; however,
their conceptualization may differ across the models
[39]. Each of these theories assumes the relevance of
having a positive attitude toward the behavior and peer
influence to use condoms during sex. Perceived norms
emphasize people’s perception of social normative pressures or other’s beliefs that they should or should not
perform a particular behavior in the TPB. However, in
the SCM, it refers to vicarious learning and social consequences of behavior. Self-efficacy is a predictor of
intention in the TPB, is part of the behavioral factor in
the SCM, and is key in the behavioral skills in the IMB
model. Self-efficacy refers to the belief in one’s ability to
succeed in specific situations. Compared to the TPB and
SCM, the IMB model does not emphasize confidence
that the action can be undertaken in adverse conditions
[8]. Intention is the best predictor of condom use in the
TPB, while it is part of the motivational component in
the IMB model. Compared to the TPB, the informational
component is present in the IMB model and cognitive
factors of the SCM, noting the need to have sufficient
knowledge about methods of protection to use condoms
during sex.
Extensive empirical evidence supports the adequacy of
the TPB, SCM, and IMB model in predicting healthy
behaviors in general [7, 9, 29], particularly condom use in
adolescents and college students [9, 12, 25, 35, 40–42].
However, no studies thus far have compared the suitability
of these three models for condom use prediction in adolescents. According to Noar and Zimmerman [43], several
reasons justify the comparison of these health behavior
theories. First, this allows us to identify the theory most
accurate to predicting health behaviors. Second, it examines the similarity and difference across models. Third, it
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provides relevant information about the relationships
among theoretical constructs, and identifies which
ones are more relevant to predict the behavior and
must be included in health promotion interventions.
Although the empirical comparison of health behavior
theories is essential in research to move forward,
studies with this aim are rarely found in the scientific
literature [39, 43].
The present study aims to investigate which sociocognitive models—TPB, SCM, or IMB—best predict the
frequency of condom use (FCU) in adolescents [1, 2].
Determining the weight of each variable in predicting
the FCU is of great value when designing interventions
that promote consistent condom use. This study’s first
objective was to determine the applicability and suitability
of these theories of health behavior in predicting the FCU
among Spanish adolescents. The applicability and suitability of each model was determinate by the model fit indices
to predict the primary outcome. A good-fitting model (in
terms of the statistical indices of CFI, TLI, and RMSEA)
indicated a better applicability and suitability of the model
for its purpose. The second objective was to analyze the
relationships among the constructs postulated by these
models and their contribution to the prediction of the
FCU. Based on previous research, we hypothesized that
three models will be suitable to predict FCU among
Spanish adolescents. According to the theoretical models,
the variables involved in predicting condom use will
present a high and significant relationship.

Methods
Participants

A total of 1,562 adolescents aged 13 to 18 participated
from four autonomous communities in the north, south,
east, and southeast of Spain. Participants who had experienced vaginal intercourse (n = 410; 39 % were female)
were selected for the study since FCU was the main outcome. The mean age of this subsample was 15.54 years
(SD = 1.07) for women and 15.58 (SD = 1.06) for men.
According to the Family Affluence Scale, 3.2 % of the
participants were of low socioeconomic status, 54.9 of
medium status, and 41.9 % of high status [44].
Procedure

This cross-sectional study is part of a wider project
aiming to evaluate the effectiveness of two programs for
sexual health promotion in Spanish adolescents. Baseline
data – collected from January to March 2012 - were
used to avoid contamination of the answers by the program’s content. This project brings together five Spanish
universities located in four geographical areas (north,
south, central, and southeastern) of Spain. The ethics
committee from the Miguel Hernandez University
approved the present study (DPS-JPE-001–10). Eighteen
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of twenty-one public schools invited to participate were
enrolled in the study. The three non-participating
schools had incompatible activities with this project. The
project coordinator randomly selected three schools from
each province (Alicante, Asturias, Castellón, Granada, and
Murcia). The sample size was determined by available
funding to implement the trial (300 participants per province). Three additional schools were randomized in order
to add to the previously fixed sample size. In each research
center, a member of the team was responsible for visiting
the schools in their area to request the participation of
these schools in the study. Students’ parents were
informed about the study and received a written informed
consent by a member of the team at the parents-teacher
meeting, celebrated at the beginning of the course.
Parents’ doubts were discussed and solved at that time.
Additionally, a phone number and an email address were
included in the consent so that parents could request
more information and ask questions during the process.
Students enrolled in Grades 9 and 10 (in 2012) and those
who had provided written informed consent signed by
their parents were eligible to participate in the study. The
rate of acceptance for participating in the study was high
(97 %). Eligible participants were informed about the study
objective and the confidentiality of the data was ensured.
The assessment was undertaken in groups of approximately 30 students at high schools. Whenever possible,
they were undertaken online using Google Forms; however,
for the centers that lacked computing resources, the questionnaires were provided in paper form (Additional file 1).
A member of the research team remained in the class
during the entire assessment to answer questions if participants had any and they restarted the software after each
assessment. The approximate duration of each assessment
was 50 min. No participant withdrew from the study once
they initiated the survey. No incentives were provided to
the participants who answered the survey.
Measures

The theoretical models’ variables were evaluated using
direct questions and instruments validated in previous
studies with adolescents.
Attitude towards condom use

This was evaluated using four items with four response
alternatives from 1 (strongly disagree) to 4 (strongly agree).
An example of an item is “Using a condom during sex
consistently is good to prevent STI transmission and
unplanned pregnancies”. In this sample, the internal
consistency of this subscale was acceptable (α = 0.74).
Condom use self-efficacy

We applied the condom use self-efficacy subscale from
the HIV Attitudes Scale (HIV-AS) [45]. The subscale
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consists of three items with four response alternatives
from 1 (strongly disagree) to 4 (strongly agree). An
example of an item is “If my partner would want to have
sex without a condom, I would try to convince her/him
to use it”. In this sample, the internal consistency of this
subscale was acceptable (α = 0.76).
Perception of condom availability

This was evaluated using items regarding the perception
of how easy is to obtain condoms: (1) “Do you think that
it is easy to get condoms?”.
Intention to use condoms

This was assessed using one item rated on a 5-point
Likert scale, from 1 (not sure) to 5 (sure): “I will use a
condom if I have a sexual relationship”.
Knowledge about HIV and other STIs

The Escala de Conocimiento sobre ITS (ECI) was the
instrument used to measure the participants’ knowledge
about HIV and STIs [46]. The scale consists of 24 items
with true/false answers. The following factors were
evaluated, (1) general knowledge about HIV, (2) condom
use to prevent HIV, (3) routes of transmission of HIV,
and (4) knowledge about other STIs. The total score
range is 0–24. The internal consistency is acceptable for
Spanish adolescents (α = 0.88).
Social skills

The Matson Evaluation of Social Skills with Youngsters
(MESSY) was used [47]; this scale has been validated for
a Spanish adolescent population [48]. The questionnaire
consists of 62 items rated on a 5-point Likert scale,
ranging from 1 (it does not describe me at all) to 5
(it describes me a lot). It contains four factors: (1)
Aggressive/Antisocial Behavior, (2) Social Skills/Assertiveness, (3) Arrogance/Vanity, and (4) Loneliness/Social
Anxiety. Higher scores on the Social Skills/Assertiveness
subscale indicate higher assertiveness; conversely, higher
scores on the rest of the scales indicate lower social adjustment. The Spanish version of this questionnaire presents
adequate internal consistency (α = 0.88) and convergent
validity [48].
Subjective norms

This was evaluated using two items regarding the
perception of condom use among peers: (1) “Do you
think that your same-age friends use condoms in their
sexual relationships?” and (2) “How often do you think
your same-age friends use a condom in their sexual
relationships?”.
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Risk perception

The perception of sexual risk was evaluated using a
3-factor scale related to the perceived risk of HIV (2
items), other STIs HIV (2 items), or an unplanned
pregnancy HIV (2 items). For example: ‘How much
risk is there of transmitting HIV by engaging in
vaginal sex without a condom?’ and ‘How much risk
is there of transmitting HIV by engaging in oral sex without a condom?’ The average maximum total of factor is 8,
on a scale from 1 (no at all) to 4 (a lot). The internal
consistency of the instrument was high (0.87).
Sexual behavior

Participants responded to the following questions: (1)
sexual experience (“Have you ever had vaginal sex?”)
with a dichotomous response (yes/no)—adolescents who
stated that they had never had vaginal sex were excluded
from the analysis, (2) age at the first instance of sexual
intercourse, (3) sexual orientation (heterosexual/bisexual/
homosexual), (4) condom use (“What percentage of times
do you use a condom in your sexual relationships?”)
with a response range from 0 % (never) to 100 % of
the times (always), and (5) number of sexual partners
in the past six months.
The questionnaire included socio-demographic (age
and gender), family structure (living with married
parents, divorced or separated parents, unmarried
couples, single parents, or orphans), and family income
[44] variables.
Data analysis

Structural equation models were used to calculate the fit
of the data to the theoretical models (The availability of
data must be personally requested to the corresponding
author at jpespada@umh.es). The robust Weighted Least
Squares Mean and Variance (WLSMV) adjusted method
was selected as it is suitable for use with categorical
measures, and quantitative data as well [49]. The indices
used for the comparison of the different models were
the Comparative Fit Index (CFI), Tucker-Lewis Index
(TLI), and Root Mean Square Error of Approximation
(RMSEA).
According to Vandenberg and Lance [50], an acceptable model fit was determined by the values greater than
0.95 for an excellent fit. The RMSEA represents a good
fit when it is equal to or less than 0.06, and 0.08 is the
upper limit for a good fit. After the first adjustment of
the models, changes recommended by the modification
indices were included when they were higher than 10
and the relationships were consistent with the theory.
We only included correlations between factors or items
of the same construct to avoid possible covariance.
Only cases without omissions were included in the
analysis (n = 410). Because of the complexity of the

Page 5 of 10

analysis and sample size, variables as sexual orientation,
age, age of first sexual experience were not controlled
during the analysis. Simple descriptive statistics were
employed to describe the sample of the study. The R
package, Lavaan, was used to perform the analysis [51].

Results
Sample

The socio-demographic characteristics and sexual behaviors of participating students are described in Table 1.
The group’s mean age was 15.56 (SD = 1.06) and 71.4 %
were living with married parents, although 26.5 % had
separated or divorced parents.
Most considered themselves heterosexual (96.5 %),
2.2 % bisexual, and 1.1 homosexual. The mean age for
first vaginal intercourse was 14.57 (SD = 1.29), and 51 %
reported using condoms consistently in their sexual
relationships.

Assessment of the models First, we assessed whether
the TPB, SCM, and IMB model would fit our data using
structural equation modeling. The adjustment of each
model is shown in Table 2. Second, we analyzed the
bivariate correlations between the estimated constructs.

Table 1 Sociodemographic characteristics and self-reported
behaviors of participating students
Characteristics

Total (n = 410)

No. (%) male

248 (60.5)

Mean age (SD), years

15.56 (1.06)

No. (%) Family structure
Married parents

269 (71.4)

Divorced parents

100 (26.5)

Single parents

8 (2.1)

No. (%) Family income
Low

19 (4.6)

Middle

231 (56.4)

High

160 (39)

No. (%) Sexual orientation
Heterosexual

390 (96.5)

Bisexual

9 (2.2)

Gay/homosexual

5 (1.2)

Mean age (SD) first vaginal penetrative sex, years

14.57 (1.29)

Percentage of condom use (0–100) (SD)

85.47 (22.29)

No. (%) Consistent condom use

178 (51)

Mean (SD) Number of sexual partners in the
past 6 months

1.59 (1.72)

SD Standard Deviation
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Table 2 Summary of goodness of fit of models
Theoretical model

Chi-squared test

Indices

χ2

df

χ2/df

p

CFI

TLI

RMSEA

TPB

13.56

8

1.69

≤0.001

0.98

0.97

0.045

SCM

57.47

26

2.21

≤0.001

0.93

0.88

0.061

IMB

196.09

48

4.08

≤0.001

0.98

0.97

0.010

TPB Theory of Planned Behavior, SCM Socio-Cognitive Model, IMB InformationMotivation-Behavioral Skills Model, χ2 Chi-square, df degrees of freedom,
p, p-value, CFI Comparative Fit Index, TLI Turker-Lewis Index, RMSEA Root Mean
Square of Approximation

Theory of planned behavior

The TPB showed an adequate fit (χ2 (n = 410, 8) =
13.56; χ2/df = 1.69), with indices close to 1 (CFI = 0.98,
TLI = 0.97) and a value of RMSEA lower than 0.06
(RMSEA = 0.045, 90 % CI [0.001, 0.085]). The TPB
standardized coefficients are shown in Fig. 1.
Socio-cognitive model

The adjustment indices of the SCM indicate a poor fit
with indices lower than 0.95 (CFI = 0.93, TLI = 0.88),
although an acceptable RMSEA value can be lower than
0.080 (RMSEA = 0.061, 90 % CI [0.039, 0.082]). Figure 2
shows the SCM and its standardized coefficients.
Information-motivation-behavioral skills model

The IMB model shows an adequate fit with CFI and TLI
indices close to 1 (CFI = 0.98 and TLI = 0.97). However,
the RMSEA value (error) was higher than 0.08
(RMSEA = 0.10; 90 % CI [0.083–0.112]), and χ2/df
value was higher than 3 (χ2 (n = 410, 48) = 196.09) indicating a poor adjustment for this model. Figure 3 shows the
IMB model and its standardized coefficients.
Bivariate correlations between the estimated factors
Theory of planned behavior

The results showed that having a favorable attitude
toward condom use (β = 0.47, p < 0.001) and perceiving

that peers use condoms in their sexual relationships
(β = 0.48, p < 0.001) were directly related to the intention
to use condoms. Interestingly, condom use self-efficacy was
not directly related to behavior, nor indirectly through condom use intention. Condom use intention was a significant
predictor of the FCU in adolescents (β = 0.61, p < 0.001).
Socio-cognitive model

The SCM comprises cognitive, behavioral, and social
components. The cognitive component was measured
using knowledge about STIs and condom use and condom use self-efficacy. The behavioral component was
determined using measures of several skills that may be
related to condom use, such as assertiveness, naturalness
and humility (vanity), antisocial behavior, and ability to
manage social situations without anxiety (social anxiety).
Finally, the social component comprised measures of
subjective norms related to condom use. Compared to
the others, the cognitive component was more related to
the FCU in adolescents (β = 0.66, p < 0.01).
Information-motivation-behavioral skills model

The IMB model comprises three components: information, motivation, and behavioral skills. The motivational
component included attitudes toward condom use, subjective norms, condom use intention, and sexual risk
perception toward pregnancy, HIV, and other STIs. This
component was significantly related to behavioral skills
(β = 0.96, p < 0.001), but the information component was
not. The behavioral skills component was related to the
FCU in adolescents. The information and motivation
components were positively associated, which indicates
that adolescents with a higher level of knowledge about
STIs and condom use are more likely to be motivated to
protect themselves from STIs and unplanned pregnancies via condom use. The behavioral skills component
was positively and significantly related to condom use
according to the IMB model.

Fig 1 Theory of Planned Behavior Model predicting condom use. Significant paths are indicated by asterisks: *p < 0.05, **p < 0.01, ***p < 0.001

Espada et al. BMC Public Health (2016) 16:35

Page 7 of 10

Fig 2 Socio-Cognitive Model predicting condom use. Significant paths are indicated by asterisks: *p < 0.05, **p < 0.01, ***p < 0.001

Comparison between theoretical approaches

According to the goodness-of-fit indices, the TPB and
IMB model had the highest values for CFI and TLI
(≥0.97), while SCM showed the lowest indices (CFI = 0.93;
TLI = 0.88). Compared to the TPB, the IMB model had
the highest value of error (RMSEA = 0.10), and provided
the highest chi-square value (χ2 (n = 410, 48) = 196.09).
The TPB and SCM had acceptable values of error
(RMSEA ≤ 0.08) compared to the IMB model (0.10).

Discussion
In this study, three socio-cognitive models for predicting
the FCU in Spanish adolescents were evaluated. The
results revealed that the TPB best contributed to the
prediction of the FCU in this study, at least when compared with the other two models. Furthermore, condom
use intention, motivational and cognitive-attitudinal
factors (i.e., HIV and STI knowledge, attitude towards
condom use, subjective norms), and behavioral skills
were involved in predicting FCU in Spanish adolescents.

The three models are comprised of similar constructs,
although they offer a different approach to predict health
behaviors, including condom use. Compared to the TPB,
the SCM and IMB model consider knowledge as a cognitive factor. The SCM has a specific behavioral component, including skills to succeed in a particular situation,
such as condom use negotiation. The IMB model also
includes the behavioral skills component as a direct
predictor of the behavior. It is important to note that the
premise that skills, abilities, and environment constructs can moderate the relationship between
intention-behavior was not included in the original
TPB, yet it is recognized in the lasting formulation of
a reasoned action approach, which is the integrative
model of behavioral prediction [52, 53].
In the analysis of the contribution of each construct
for the prediction of the FCU, intention in the TPB
proved to be good predictors of the behavior. The correlation between condom use intention and condom use
behavior was moderate (0.61). This is higher than values

Fig 3 Information-Motivation-Behavioral Skills Model predicting condom use. Significant paths are indicated by asterisks: *p < 0.05, **p < 0.01, ***p < 0.001
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in previous studies: Albarracín et al. [15] recorded 0.57
and Sheppard et al. [20] 0.53; however, this was slightly
lower than Van den Putte et al. at 0.62. Several studies
indicate that the association between condom use
intention and the use of this method of protection tends
to be higher when past condom use is evaluated, rather than when a prospective measure is evaluated
[15]. This happens because the intention to engage in a
behavior is closely related to past behaviors [54]. Based on
this premise, the intention-behavior correlations may be
overestimated in this study since a retrospective measure
of condom use was undertaken.
Compared to subjective norms and perceived control,
attitude toward condom use was the best predictor of
intention to use condoms. This result indicates that the
FCU in Spanish adolescents mainly depends on their
attitude toward this method of protection, rather than
their peers’ FCU or self-efficacy to manage obstacles in
using this method. Meta-analytic studies agree with our
study on the importance of attitude compared to subjective norms in the prediction of condom use [14, 19].
In this study, self-efficacy and perceived control were
interchangeable constructs [5, 52]. In the estimated
model for the TPB, the correlation between perceived
control/self-efficacy and condom use intention was nonstatistically significant, suggesting that a higher perceived/
self-efficacy control is not associated with condom use
intention. In a critical review of 11 peer-reviewed studies,
Protogerou et al. [55] found a small correlation (0.04) between perceived control and condom use in the prediction
of condom use in South African university students.
Consistently, the meta-analysis conducted by Albarracín
and colleagues [15] concluded that perceived behavioral
control does not contribute significantly to condom use,
which is in contrast to the TPB. These unexpected results
can be explained by our use of a brief self-efficacy scale
focus on skills to manage obstacles to use condom.
Another possible explanation is that self-efficacy and
perceived control constructs are not equivalent [10, 56].
This study demonstrates that the perception of being an
effective person to manage condom use obstacles does
not contribute to the prediction of condom use. It is
important to note that although specific self-efficacy does
not contribute to the prediction of condom use in this
study, some evidence exists of its mediation role on the
efficacy of sexual-risk reduction intervention for adolescents [41, 57, 58], and prediction of condom use indirectly
via intention [37].
Cognitive factors, including knowledge and self-efficacy,
contributed to the explanation of the FCU to a greater
extent compared to behavioral factors in the SCM. While
the importance of having the skills to use condoms and
condom negotiation with one’s partner is recognized, it
appears that self-efficacy to manage obstacles for condom
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use is a key predictor of condom use frequency. Notably,
knowledge about STIs and condom use had the lowest
standardized weight in the SCM (−0.01) and the IMB
model (0.10), and were non-significant in the paths. This
result does not empirically support the hypothesis that
young people with more knowledge about STIs and
condoms undertake greater condom use. However, this is
not a definite conclusion—many factors could have contributed to this low explanatory contribution; for example,
the instruments and scales we used could have been too
broad in focus, meaning that they did not properly evaluate specific knowledge about condom use [16]. Therefore,
we recalculated the SCM and IMB model using only the
subscale “Knowledge about condom use” as a measure of
knowledge. However, the goodness of fit for both models
worsened significantly, possibly due to the small number
of items that comprise this factor. Testing the applicability
of the IMB model, knowledge about HIV has been shown
to be influential in the prediction of condom use among
students from South Africa [37]; however, most studies
have suggested that knowledge is not a significant direct
determinant of the behavior [35, 59].
Limitations Among this study’s limitations is the use of
self-reports to measure behavioral variables. Crosssectional data is not ideal for testing models since the
intention to engage in a behavior is closely related to
past behaviors [38, 43]; nonetheless, it is still suitable for
this purpose [60]. It would have been more appropriate
using a more specific measure of condom use rather
than frequency of condom use, for example, condom use
at the last vaginal sex. Theoretical models are usually
tested with self-report measures despite evidence of
greater social desirability regarding more objective
measures [19]. The use of biological measures for STIs
is not feasible when most participants are not sexually
experienced [41]. Although the sample is geographically
dispersed, a non-representative sample was selected and
as they are from a developed country, caution should be
exercised regarding interpretation of the generalizability
of the results. When using a 4-point scale (rather than a
5-point scale), the conceptual distances between the
response options are no longer “relatively equal” and
non-parametric tests are recommended. In the present
study, we selected the robust Weighted Least Squares
Mean and Variance (WLSMV) method because it is
suitable and recommended for categorical measures
[49]. Accurate measurement of constructs is a challenge
when comparing several theoretical models [39]. In the
present study, “perceived norms” focused on descriptive
norms. Future studies should also include injuctive
norms, which refer to adolescents’ perceptions of what
their significant referents think about performing a
certain behavior. Compared to other health behaviors,
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such as physical activity and dietary behaviors, the relationship between perceived control and sexual behavior
is much lower [18]. The classic meta-analytic review of
the efficacy of the TPB conducted by Armitage et al.
[19] concluded that perceived control correlates strongly
to condom use intention rather than behavior, and value
for perceived control over behavior was .003 %. More
evidence is needed on perceived control as a predictor of
behavior. Based on previous studies [41], it must be noted
that a “reasoned” approach can be not the most appropriate to predict condom use due to the emotional’ nature of
the behavior and the circumstances it occurs in.

Additional file

Conclusions
This study provided new empirical evidence of the plausibility of the TPB, SCM, and IMB model in predicting the
FCU among adolescents. Based on the data, the TPB was
the most suitable model compared to the other models.
Further research is required to confirm these results, particularly using a more complete measure of self-efficacy.
We also found that the FCU for adolescents in Spain can
be predicted by their intention to use condoms. The promotion of sexual health can benefit from our results via
intervention strategies that aim to improve attitudes toward condom use and encourage adolescents to view condom use as more acceptable via peer condom use. Both
objectives contribute directly to the prediction of condom
use intention, which is a direct determinant of the FCU.
In general, socio-cognitive models, particularly the TPB,
are useful for understanding Spanish adolescents’ sexual
risk and to positively contribute to the design of preventive interventions for HIV, other STIs, and unwanted pregnancies. As condom use intention is strongly associated
with condom use, preventive programs should focus on
improving attitudes toward condom use and the normative perception regarding peers’ condom, as both are
direct precursors of intention to use condoms. Therefore,
increasing condom use intention means that the probability of using condoms is higher. The limitations of the
present study must be addressed in future research to
obtain results that are more generalizable to adolescents.
In order to obtain a more comprehensive understanding
of health behaviors [43], longitudinal designs are needed
that test the accuracy of the socio-cognitive models in
multiple samples, as well as the use of different dependent
variables, so that evidence of the generalizability of health
behavior theories across behaviors is obtained. Sociocognitive models contribute positively to the prediction of
condom use. In order to improve the ability to predict
condom use in adolescents, the next step should be
testing integrative models that include personal, contextual,
environmental, and social factors. Future studies should test
multi-level frameworks that provide a broader understanding of sexual behaviors in adolescents.

Authors’ contributions
JPE obtained the funding and contributed to the study concept and design.
AM collected data and wrote a draft. AGR conducted the data analysis,
interpreted data, and provided statistical support. MO and RB collected data
and provided guidance and supervision at every stage. All authors edited
the article and approved the final manuscript.

Additional file 1: The English version of the measures used for the
present study. (DOCX 36 kb)

Abbreviations
TPB: Theory of planned behavior; SCM: Socio-cognitive model; IMB: Informationmotivation-behavioral skills; FCU: Frequency of condom use; HIV: Human
immunodeficiency virus; STIs: Sexually transmitted infections; WLSMV: Weighted
Least Squares Mean and Variance; CFI: Comparative Fit Index; TLI: Tucker-Lewis
Index; RMSEA: Root Mean Square Error of Approximation.
Competing interests
The authors declare that they have no competing interests.

Acknowledgments
This paper was financed by the Foundation for Research and Prevention of
HIV/AIDS in Spain (Ref. FIPSE 360971/10) and by the VALi + d Program for
Research Staff training of the Council of Culture, Education and Science of
the Valencian Government (Ref. ACIF/2012/132).
The authors would like to acknowledge to Xavier Méndez, Roberto Secades,
and Juan C. Sierra their assistance in the sample recruitment.
Author details
1
Department of Health Psychology, Miguel Hernández University, Av. de la
Universidad, s/n, 03202 Elche, Alicante, Spain. 2Department of Personality,
Evaluation and Psychological Treatment, University of Granada, Campus
Universitario de Cartuja, 18011 Granada, Spain. 3Department of Basic and
Clinical Psychology and Psychobiology, Jaume I University of Castellón, Avda.
Sos Baynat, s/n, 12071 Castellón de la Plana, Castellón, Spain.
Received: 25 November 2015 Accepted: 6 January 2016

References
1. Joint United Nations Programme on HIV/AIDS. Global Report: UNAIDS
Report on the Global AIDS Epidemic 2010. Genova, Suiza: UNAIDS; 2010.
2. Eaton DK, Kann L, Kinchen S, Shanklin S, Ross J, Hawkins M, et al. Youth risk
behavior surveillance: United States, 2009. Morb Mortal Wkly Rep.
2010;59 Suppl 5:1–142.
3. Oakley A, Fullerton D, Holland L. Behavioural interventions for HIV/AIDS
prevention. AIDS. 1995;9:479–86.
4. Conner M, Norman P. Predicting Health Behaviour: Research and Practice with
Social Cognition Models. 2nd ed. Maidenhead, UK: Open University Press; 2005.
5. Ajzen I. The theory of planned behavior. Organ Behav Hum Decis Process.
1991;50:179–211.
6. Ajzen I. From intentions to actions: A theory of planned behavior. In: Kuhl JK,
Beckman J, editors. Action Control: From Cognition to Behavior. Berlin:
Springer; 1985. p. 11–39.
7. Fishbein M, Ajzen I. Belief, Attitude, Intention and Behavior: An Introduction
to Theory and Research. Massachusetts: Addison-Wesley; 1975.
8. Bandura A. Self-efficacy: toward a unifying theory of behavioral change.
Psychol Review. 1977;84(2):197–215.
9. Bandura A. Social cognitive theory and exercise of control over HIV
infection. In: Peterson JL, DiClemente RJ, editors. Preventing AIDS. Theories and
Methods of Behavioral Interventions. New York: Springer; 1994. p. 25–59.
10. Bandura A. Social foundations of thought and action. New Jersey:
Englewood Cliffs; 1986.
11. Fisher JD, Fisher WA, Misovich SJ, Kimble DL, Malloy TE. Changing AIDS risk
behavior: effects of an intervention emphasizing AIDS risk reduction
information, motivation, and behavioral skills in a college student
population. Health Psychol. 1996;15:114–23.

Espada et al. BMC Public Health (2016) 16:35

12. Fisher JD, Fisher WA. The information-motivation-behavioral skills model.
In: DiClemente R, Crosby R, Kegler M, editors. Emerging Theories in Health
Promotion Practice and Research. 2nd ed. San Francisco: Jossey Bass;
2002. p. 40–70.
13. Fisher WA, Fisher JD, Harman J. The information-motivation-behavioral skills
model: A general social psychological approach to understanding and
promoting health behavior. In: Suls J, Wallston KA, editors. Social
Psychological Foundations of Health and Illness. UK: Blackwell Publishing;
2003. p. 82–106.
14. Godin G, Kok G. The theory of planned behavior: a review of its applications
to health-related behaviors. Am J Health Prom. 1996;11:87–98.
15. Albarracín D, Johnson BT, Fishbein M, Muellerleile PA. Theories of reasoned
action and planned behavior as models of condom use: a meta-analysis.
Psychol Bull. 2001;127:142.
16. Sheeran P, Taylor S. Predicting intentions to use condoms: a meta‐analysis
and comparison of the theories of reasoned action and planned behavior.
J Appl Soc Psychol. 1999;29:1624–75.
17. Webb TL, Sheeran P. Does changing behavioral intentions engender
behavior change? A meta-analysis of the experimental evidence. Psychol
Bull. 2006;132:249.
18. McEachan RRC, Conner M, Taylor NJ, Taylorb NJ, Lawtonb RJ. Prospective
prediction of health-related behaviours with the theory of planned
behaviour: A meta-analysis. Health Psychol Rev. 2011;5:97–144.
19. Armitage CJ, Conner M. Efficacy of the theory of planned behaviour: a
meta‐analytic review. British J Social Psychol. 2001;40:471–99.
20. Sheppard BH, Hartwick J, Warshaw PR. The theory of reasoned action: a
meta-analysis of past research with recommendations for modifications and
future research. J Consumer Res. 1988;15:325–43.
21. Kirby DB, Laris BA, Rolleri LA. Sex and HIV education programs: their impact
on sexual behaviors of young people throughout the world. J Adolescent
Health. 2007;40:206–17.
22. Redding CA, Rossi JS, Rossi SR, Velicer WF, Prochaska JO. Health behavior.
The Int Elec J Health Educ. 2000;3:180–93.
23. Bandura A. The social and policy impact of Social Cognitive Theory. In: Mark
MM, Donaldson SI, Campbell B, editors. Social Psychology and Evaluation.
2011. p. 33–70.
24. Jemmott JB, Jemmott LS, Spears H, Hewitt N, Cruz-Collins M. Self-efficacy,
hedonistic expectancies, and condom-use intentions among inner-city black
adolescent women: a social cognitive approach to AIDS risk behavior.
J Adoles Health. 1992;13:512–9.
25. Bandura A. Perceived self-efficacy in the exercise of control over AIDS
infection. Eval Program Plann. 1990;13:9–17.
26. O’Leary A. Social-cognitive theory mediators of behavior change in the
National Institute of Mental Health Multisite HIV Prevention Trial. Health
Psychol. 2001;20:369–76.
27. O’Leary A, Goodhart F, Jemmott LS, Boccher-Lattimore D. Predictors of safer
sex on the college campus: a social cognitive theory analysis. J Am Col
Health. 1992;40:254–63.
28. Fisher JD, Fisher WA, Shuper PA. The information-motivation-behavioral
skills model of HIV preventive behavior. In: DiClemente RJ, Crosby RA, Kegler
M, editors. Emerging Theories in Health Promotion Practice Research. 2009.
p. 21–63.
29. Fisher JD, Fisher WA. Changing AIDS-risk behavior. Psychol Bull. 1992;111:455–74.
30. Bandura A. Human agency in social cognitive theory. Am Psychol.
1989;44:1175–84.
31. Fisher WA, Williams SS, Fisher JD, Malloy TE. Understanding AIDS risk
behavior among sexually active urban adolescents: an empirical test of the
information–motivation–behavioral skills model. AIDS Behav. 1999;3:13–23.
32. Fisher JD, Fisher WA, Williams SS, Malloy TE. Empirical tests of an informationmotivation-behavioral skills model of AIDS-preventive behavior with gay men
and heterosexual university students. Health Psychol. 1994;13:238.
33. Ybarra ML, Korchmaros JD, Prescott TL, Birungi R. A randomized controlled
trial to increase HIV preventive information, motivation, and behavioral skills
in Ugandan adolescents. Ann Behav Med. 2015;49:1–13.
34. Walsh JL, Senn TE, Scott-Sheldon LA, Vanable PA, Carey MP. Predicting
condom use using the Information-Motivation-Behavioral Skills (IMB) model:
a multivariate latent growth curve analysis. Ann Behav Med. 2011;42:235–44.
35. Ybarra ML, Korchmaros J, Kiwanuka J, Bangsberg DR, Bull S. Examining
the applicability of the IMB model in predicting condom use among
sexually active secondary school students in Mbarara, Uganda. AIDS
Behav. 2013;17:1116–28.

Page 10 of 10

36. Chang SJ, Choi S, Kim S, Song M. Intervention strategies based on the
Information-motivation-behavioral skills model for health behavior change:
a systematic review. Asian Nurs Res. 2014;8:172–81.
37. Eggers SM, Aarø LE, Bos AE, Mathews C, de Vries H. Predicting condom use in
South Africa: a test of two integrative models. AIDS Behav. 2014;18:135–45.
38. Liu Z, Wei P, Huang M, Liu Y, Li L, Gong X, et al. Determinants of consistent
condom use among college students in China: application of the
Information-Motivation-Behavior Skills (IMB) Model. PLOS ONE 2014;
doi:10.1371/journal.pone.0108976.
39. Weinstein ND. Testing four competing theories of health-protective
behavior. Health Psychol. 1993;12:324–33.
40. Fisher JD, Fisher WA. The Information-Motivation-Behavioral skills model of
AIDS risk behavior change: Empirical support and application. In: Oskamp S,
Thompson S, editors. Understanding and Preventing HIV Risk Behavior: Safer
Sex and Drug Use. Thousand Oaks, CA: Sage; 1996.
41. Jemmott JB. The reasoned action approach in HIV risk-reduction strategies
for adolescents. Ann Am Acad Pol Soc Sci. 2012;640:150–72.
42. Protogerou C, Flisher AJ, Aarø LE, Mathews C. The theory of planned behaviour
as a framework for predicting sexual risk behaviour in Sub-Saharan African
youth: a critical review. J Child Adolesc Ment Health. 2012;24:15–35.
43. Noar SM, Zimmerman RS. Health behavior theory and cumulative
knowledge regarding health behaviors: are we moving in the right
direction? Health Educ Res. 2005;20:275–90.
44. Boyce W, Torsheim T, Currie C, Zambon A. The family affluence scale as a
measure of national wealth: validation of an adolescent self-report measure.
Soc Indic Res. 2006;78:473–87.
45. Espada JP, Ballester R, Huedo-Medina TB, Secades-Villa R, Orgilés M,
Martínez-Lorca M. Development of a new instrument to assess AIDS-related
attitudes among Spanish youngsters. An Psicol. 2013;29:83–9.
46. Espada JP, Guillén-Riquelme A, Morales A, Orgilés M, Sierra JC. Validación de
una escala de conocimiento sobre el VIH y otras infecciones de transmisión
sexual en población adolescente. Aten Prim. 2014;46:558–64.
47. Matson JL, Rotatori AF, Helsel WJ. Development of a rating scale to measure
social skills in children: the Matson Evaluation of Social Skills with
Youngsters (MESSY). Behav Res Ther. 1983;21:335–40.
48. Méndez FX, Hidalgo MD, Inglés C. The Matson Evaluation of Social Skills
with Youngsters: psychometric properties of the Spanish translation in the
adolescent population. Eur J Psychol Assess. 2002;18:30–42.
49. Brown T. Data issues in CFA: Missing, non-normal, and categorical data. In:
Brown T, editor. Confirmatory Factor Analysis for Applied Research.
2006. p. 363–411.
50. Vandenberg RJ, Lance CE. A review and synthesis of the measurement
invariance literature: suggestions, practices, and recommendations for
organizational research. Organ Res Methods. 2000;3:4–70.
51. Rosseel Y. Lavaan: An R package for structural equation modeling.
J Statist 2012;48:1–36.
52. Fishbein M. A reasoned action approach to health promotion. Med Decis
Making. 2008;28:834–44.
53. Fishbein M, Ajzen I. Predicting and changing behavior: The reasoned action
approach. New York: Taylor & Francis; 2011.
54. Albarracin D, Wyer Jr RS. The cognitive impact of past behavior: influences
on beliefs, attitudes, and future behavioral decisions. J Pers Soc Psychol.
2000;79:5–22.
55. Protogerou C, Flisher AJ, Wild LG, Aarø LE. Predictors of condom use in
South African university students: a prospective application of the theory of
planned behavior. J Appl Soc Psychol. 2013;43:E23–36.
56. Bandura A. On rectifying the comparative anatomy of perceived control:
Comments on “Cognates of personal control”. Appl Prev Psychol. 1992;1:121–6.
57. Noar SM, Pierce LB, Black HG. Can computer‐mediated interventions change
theoretical mediators of safer sex? a meta‐analysis. Human Commun Res.
2010;36:261–97.
58. Schmiege SJ, Broaddus MR, Levin M, Bryan AD. Randomized trial of group
interventions to reduce HIV/STD risk and change theoretical mediators
among detained adolescents. J Consult Clin Psychol. 2009;77:38–50.
59. Mittal M, Senn TE, Carey MP. Intimate partner violence and condom use
among women: does the Information-Motivation-Behavioral Skills model
explain sexual risk behavior? AIDS Behav. 2012;16:1011–9.
60. Bleakley A, Hennessy M. The quantitative analysis of reasoned action theory.
Ann Am Acad Pol Soc Sci. 2012;640:28–41.

