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Abstract

This research evaluates condom-use self-efficacy and its increase throughout adolescence.
Documentation of the development of condom-use self-efficacy would be important for
prevention efforts given the influence of self-efficacy on actual condom-usage. This study assesses
a hypothesized mediation mechanism of the development of self-efficacy using a mediation
analysis approach. The participants, 497 grade-6 Bahamian students, were randomly assigned to
the control condition in a 3-year longitudinal HIV prevention program trial. Condom-use self-
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efficacy consistently increased and condom-use self-efficacy assessed at earlier periods was
positively associated with its values at subsequent periods. Additionally, self-efficacy assessed
between two time points one year apart or longer (e.g., 6 months between baseline and 12 months)
significantly mediated the impact of its levels at the previous assessment on the level at the
subsequent assessment. To sustain program effect, HIV prevention programs should strive to
enhance self-efficacy and provide reinforcing “boosters” no later than 12 months post-
intervention.

Over the last quarter century, substantial progress has been made in effecting purposeful
behavioral change to reduce HIV/AIDS risk behaviors (Uniting the World against AIDS
[UNAIDS], 2007). A vast literature describing randomized, controlled trials and meta-
analyses clearly demonstrates that interventions designed and executed with attention to
specific elements (including sound theoretical grounding, specific skills development, and
practice in communication and negotiation) can be successful in reducing and preventing
sexual risk behaviors (Auerbach, Hayes, & Kandathil, 2006; Johnson, Carey, Marsh, Levin,
& Scott-Sheldon, 2003; Kirby, 2002, 2007; Lyles et al., 2007; Mullen, Ramirez, Strouse,
Hedges, & Sogolow, 2002; Robin et al., 2004; Ruiz et al., 2000; UNAIDS, 2007). Despite
these advances, specific demographic and socio-geographic sub-groups remain at high risk
and substantial challenges in maintaining purposeful behavioral change persist. Among
those remaining at high risk are adolescents, young adults (Johnson, et al., 2003; Monasch &
Mahy, 2006; Stephenson & Obasi, 2004), and individuals in transitional and developing
countries (Beyrer, 2007; UNAIDS, 2007). Challenges that have continued to confront
behavioral interventionists include inadequate information regarding long-term intervention
effects (Chen et al., 2010; Pedlow & Carey, 2003), waning intervention effects over time
(Darbes, Kennedy, Peersman, & Zohrabyan, 2002; DiClemente, Salazar, & Crosby, 2007),
lack of attention to sustained behavioral changes (Chen, et al., 2010; Coates, Richter, &
Caceres, 2008), and the need for interventions that address the changing environmental
exposures and responses thereto that occur as children and adolescents mature (Kirby, Laris,
& Rolleri, 2007).

Effective behavioral interventions require a thorough understanding of the mechanisms by
which educational efforts lead to anticipated behavior change. Data from diverse sources
indicate that self-efficacy is central in purposeful behavior change (Adih & Alexander,
1999; Johnston-Briggs, Liu, Carter-Pokras, & Barnet, 2008; Wang, Cheng, & Chou, 2009).
Self-efficacy refers to beliefs a person has regarding his or her capability to perform a
specific task or set of tasks (Bandura, 1997; Ormrod, 2000). Intervention studies
demonstrate that levels of self-efficacy for HIV prevention can be enhanced through
educational programs (Caceres, Rosasco, Mandel, & Hearst, 1994; Kyrychenko, Kohler, &
Sathiakumar, 2006). Furthermore, self-efficacy significantly mediates the effect of
educational interventions for adolescents to adapt HIV prevention behavior and to avoid
HIV risk behavior (Chen et al., 2009; Chen, et al., 2010; Kalichman et al., 2002)

According to Social Cognitive Theory, adolescents with higher levels of self-efficacy
regarding an act are more likely to accept challenges and to persevere to overcome
difficulties confronted in performing that act (Bandura, Barbaranelli, Caprara, & Pastorelli,
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1996, 2001; Bandura, Cioffi, Taylor, & Brouillard, 1988). Further, adolescents with high
self-efficacy are also more likely than adolescents with low self-efficacy to devote greater
efforts to perform a task for a longer period of time to achieve their goals (Bandura, 1977).
In addition, evidence has shown that adolescents with higher levels of self-efficacy are more
likely than others to learn and expand their skills, further enhancing their self-efficacy
(Schunk, 1990). Indeed, self-efficacy is a prerequisite for the formation of behavioral
intentions, the development of action plans, and the initiation of action (Schwarzer, 2008).
Data from empirical studies indicate that among adolescents, lower self-efficacy beliefs
regarding relevant behaviors significantly predicted a higher number of risk behaviors that
are associated with increased likelihood of HIV infection (Holschneider & Alexander,
2003).

Both theory and empirical data support the notion that self-efficacy (including self-efficacy
regarding condom-use) develops over the course of adolescence in a self-reinforcing
fashion. Self-efficacy as a belief can be affected by many intra-personal and inter-personal
factors, such as personal mastery experiences (success raises self-efficacy), modeling effect
from vicarious experiences (If others can do it, | can do it as well), and social persuasion (I
can do it because my teachers say | can) (Bandura, 1997). Higher levels of self-efficacy in
early years may facilitate or self-reinforce the development of self-efficacy in subsequent
years throughout adolescence. As an adolescent matures, he or she may become increasingly
confident about his or her abilities to perform a specific task, including the use of a condom
during sex. However, no reported study has examined whether and how self-efficacy itself at
an earlier period affects its levels at subsequent periods. If an effect extends across three
time points, in addition to a direct impact, is the relationship between the first and the last
point statistically mediated by the level of self-efficacy assessed at the mid-point?

High levels of condom-use self-efficacy have been linked to protective behaviors against
HIV infection among older adolescents and young adults (Basen-Engquist & Parcel, 1992;
Dilorio et al., 2001; O’Leary, Jemmott, & Jemmott, 2008). For example, greater condom-
use self-efficacy was associated with greater intention to use a condom in a sample of first-
year college students (Joffe & Radius, 1993) and higher rates of condom-use among high
school students aged 15-19 years (Richard & van der Pligt, 1991). Furthermore, research
has shown an increase in condom-use self-efficacy over time in older adolescents (St.
Lawrence et al., 1995). However, few studies have examined trends in condom-use self-
efficacy in young adolescents. This evidence supports the importance of investigating
condom-use self-efficacy beliefs and the development of these beliefs especially among
preadolescents who are early in the process of sexual initiation.

Using six waves of longitudinal data, in this study, we examine the development of condom-
use self-efficacy, including the mediation process of self-efficacy assessed in between two
assessments, among an adolescent sample. We hypothesize that (1) condom-use self-
efficacy will increase with age; (2) levels of the self-efficacy at an early age (time, e.g.,
baseline) will be positively associated with levels at subsequent ages (times); (3)
furthermore, longitudinal associations across a period 12 months or longer will be mediated
through the levels of self-efficacy during the intervening periods. The purpose of the
analysis is to document the time course and mediation mechanism of self-efficacy regarding
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condom-use, and to provide new data enhancing our understanding of the role of self-
efficacy and to support HIV prevention interventions for self-efficacy enhancement to
increase condom-use.

Methods

Data Sources

Data used for this analysis were collected among pre- and early-adolescents in The Bahamas
participating in a randomized controlled trial to assess the effect of an HIV prevention
program (Chen, et al., 2009; Chen, et al., 2010; Deveaux et al., 2007; Gong et al., 2009). Six
waves of longitudinal data (in 6-month intervals up to 24 months and a 12 month-interval
between 24 and 36 months) were used. Participants (45.9% male) were sixth grade students,
10-11 years old (mean = 10.4, SD =.64) at the time of baseline survey.

Follow-up rates were 93% at 6-months, 87% at 12-months, 84% at 18-months, 84% at 24-
months, and 81% at 36-months. For variables such as age, gender and all self-efficacy
measurement scores, there were no significant baseline differences between students who
participated at follow-up assessments compared to students who did not participate in the
respective follow-ups. Detailed descriptions of the sample and data collection have been
reported elsewhere (Chen, et al., 2009; Deveaux, et al., 2007; Gong, et al., 2009). Briefly, 15
schools were selected from among the 26 government elementary schools located on New
Providence, the most populous island of The Bahamas. Participants whose data are included
in the analyses were the 497 students attending the five schools, which were randomly
assigned to receive the curriculum “Wondrous Wetlands”, an environmental conservation
program (containing no information about HIV and condom-use) that served as the control
condition. Since the participants in the control group were NOT exposed to educational
interventions related to condom-use self-efficacy, data from this group can be used to
describe the “natural” trends in self-efficacy. Data were collected using questionnaires in
classroom settings. Students completed the surveys while a trained data collector read the
survey questions aloud. One hour during class time was required to complete the survey at
baseline and each follow-up. The study protocol was approved by the Institutional Review
Boards from Wayne State University and the Ministry of Health, The Bahamas.

Measurement of Self-Efficacy

Six items were used to assess condom-use self-efficacy; agreement was measured through a
five-point Likert scale (strongly agree = 5 to strongly disagree = 1) for the following
statements: (1) | could get condoms; (2) I could put on a condom correctly; (3) I could
convince my sexual partner to use a condom; (4) | could ask for condoms in a store; (5) |
could ask for condoms in a clinic; and (6) | could refuse to have sex if my partner will not
use a condom. This scale has been employed in behavioral intervention research conducted
among adolescents in multiple nations, including the United States, Namibia, Vietham and
The Bahamas (Chen, et al., 2009; Kaljee et al., 2005; Stanton et al., 2004; Stanton et al.,
1998). Psychometric analyses indicated adequate internal consistency of the scale, with
Cronbach a varying from 0.82 to 0.87 for data collected at baseline and follow-up periods.
Comparison analysis indicated that levels of self-efficacy assessed at baseline did not differ
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between those subjects who were retained and those who were lost to follow-up.
Consequently, missing data on self-efficacy were imputed using the Markov Chain Monte
Carlo (MCMC) method (Schafer, 1997).

Statistical Analysis

We assessed the levels of condom-use self-efficacy across the 36 months study period to test
the first hypothesis, i.e., self-efficacy increases with age. We then constructed 15 regression
models to assess levels of condom-use self-efficacy at an earlier time in predicting its levels
at all subsequent times as seen in Figure 1(a) to test the second hypothesis, i.e. levels of the
self-efficacy at an early age will be positively associated with its levels at subsequent ages.
Finally, we constructed five path models to test the third hypothesis that self-efficacy
assessed between two time points one-year apart or longer in mediating the effect of self-
efficacy in an earlier time on a later time. As an example, Figure 1(b) indicates that the total
effect of self-efficacy at baseline on self-efficacy at 12 months can be deconstructed into two
components: a direct effect from baseline to 12 months and an indirect effect that is
mediated through two consecutive paths (from baseline to 6 months and from 6 months to
12 months). In other words, a direct effect is similar to one individual passing a ball to
another individual, while an indirect effect is similar to what occurs when a third person
relays the ball between two other persons.

Likewise, the total effect of baseline self-efficacy on self-efficacy at each subsequent period
can be deconstructed by adding all possible direct effects and indirect paths. For example,
the total effect of baseline efficacy on self-efficacy at 24 months will consist of four direct
effects for self-efficacy assessed at baseline, 6 months, 12 months and 18 months and seven
indirect paths, including a) baseline — 6 months — 24 months, b) baseline — 12months —
24 months, ¢) baseline — 18months — 24 months, d) baseline — 6 months — 12 months —
24 months, e) baseline — 6 months — 18 months — 24 months, f) baseline — 12 months
— 18 months — 24 months, and g) baseline — 6 months — 12 months — 18 months — 24
months (see Table 3 for all indirect paths tested). We did not conduct the path model
analysis by gender because of sample size limitations.

In conducting the path model analysis, the goodness-of-fit of a model to the data was
assessed using R2. Other goodness-of-fit indices such as the comparative fit index (CFI)
were not used because the saturated path models were tested and the levels of self-efficacy
assessed at various times were highly correlated (see data in Table 1). We used a within-
subject design to guide our statistical analysis to avoid any impact of individual differences
in variables that may otherwise affect a youth’s developmental trajectory in a cross-sectional
analysis; examples of variables that might impact developmental trajectory include prior
sexual experience, condom-use, and gender. In a within subjects design, participants serve
as their own controls and potential confounds from individual differences remain constant as
the same individuals are followed longitudinally from baseline to 36 months (Tabachnick &
Fidell, 2007).

The PROC MI from the software SAS (SAS Institute Inc, Cary, NC) was used to impute
missing data. The software Mplus (Muthen and Muthen, Los Angeles, CA) was used to
conduct all the modeling analyses.
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The level and time trend of condom-use self-efficacy are presented in Figure 2. Average
self-efficacy scores increased over time from 2.37 (SD = 1.19) at baseline when the average
student age was 10 years to 3.50 (SD = 1.02) at 36 months when the average student age was
13 years.

Results in the first row of Table 1 indicate that baseline condom-use self-efficacy
significantly predicted its levels assessed at the five follow-ups from 6 months (b = 0.41, p <
0.01) up to 36 months (b =0.20, p < 0.01). Data in the table also show that self-efficacy
assessed at other times after the baseline significantly predicted its values at subsequent
times. For example, self-efficacy assessed at 24 months significantly predicted its value at
36 months (b =0.61, p<0.01).

Table 2 contains the results from five path models for condom-use self-efficacy assessed at
baseline and subsequent times in predicting its levels across different periods starting at 6
months, and with the inclusion of all mediation paths for assessing the corresponding
indirect effects. The R for each of the five path models was statistically significant,
indicating a good fit of the corresponding models to data. As shown in the table, models 1-5
accounted for 20-47% of the total variance in explaining condom-use self-efficacy. The
total effects from baseline to the five corresponding follow-up periods (first row in Table 2)
were total effect, and they are identical to those in the first row in Table 1, indicating the
effect of baseline self-efficacy on the subsequent assessment of the self-efficacy assessed at
the 6-month, 12-month, 18-month, 24-month and 36-month follow-ups respectively. The
direct effects from each of the five models were decomposed from these total effects.
Results from the first four path models indicate that after adjusting the mediation effects
from all mediation paths (Figure 1), self-efficacy assessed at an earlier time was positively
associated with its level assessed at subsequent times up to 12 months. For example, results
from Model 2 indicate that baseline self-efficacy directly predicted its levels at 12 months (b
= 0.16, p < 0.01) after the effect mediated by self-efficacy at 6 months was controlled;
likewise, results from Model 3 indicate that self-efficacy at 6 months significantly predicted
its level at 18 months (b = 0.22, p < 0.01), allowing for the direct effect of self-efficacy at
the baseline and 12 months, and the mediation effect at 12 months.

Results from Model 5 indicate that although baseline self-efficacy no longer directly
predicted its level at 36 months significantly (b = —0.03, p > 0.05), self-efficacy assessed at
12 months (when the students advanced from grade six to grade seven) and again at two
subsequent periods (18 and 24 months) directly predicted its level at 36 months (when these
students advanced to grade nine).

Data in Table 3 summarize the indirect effect of the individual paths for Models 2 through 5
as presented in Table 2. Results in the table indicate that all indirect paths were statistically
significant except the ones that contained a path across periods longer than 12 months. For
example, the indirect effect for the path “baseline (0) — 6 months — 24 months” and the
path “baseline 0 — 18 months — 24 months” were not significant because both contained a
period that exceeds 12 months (e.g., 6 months — 24 months and 0 — 18 months).
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Discussion and Conclusions

In this study, we examined the developmental process of condom-use self-efficacy among a
sample of 497 preadolescents. Longitudinal data were analyzed employing a unique
approach of mediation analysis. First, even among a preadolescent sample, findings of this
study confirmed results reported in previous studies that the level of condom-use self-
efficacy increases with age (Chen, et al., 2009; Chen, et al., 2010; Deveaux, et al., 2007;
Foster, 1999; Gong, et al., 2009; St. Lawrence, et al., 1995). Findings from the mediation
analysis support our hypothesis that levels of condom-use self-efficacy at an earlier time
(age) are positively associated with its levels at subsequent times (ages). Condom-use self-
efficacy assessed at an earlier time consistently and positively predicted its level at
subsequent times through longitudinal regression modeling analysis. When the mediation
effect between two time points is considered, this positive effect of self-efficacy for students
in grade six can extend up to 12 months (results from the path Models 1 through 3); if the
self-efficacy in grade seven is taken as the “baseline” this effect can extend to 18 months
(results from Model 5).

Although it has been documented previously that condom-use self-efficacy may increase
with age among adolescents (Chen, et al., 2009; Chen, et al., 2010; Deveaux, et al., 2007;
Foster, 1999; Gong, et al., 2009; St. Lawrence, et al., 1995), we believe that this is the first
study to document that the development of condom-use self-efficacy in young adolescents is
(1) affected directly by its early levels and (2) mediated (or indirectly effected) by its levels
during the period in-between. The findings of our analysis indicate that the models we
proposed can explain 20-50% of the variance of self-efficacy during a period ranging from
6 months up to 36 months. Additional studies are indicated to examine factors related to this
self-reinforcing process such as knowledge, past condom-use experiences, and/or peer
influences.

Findings of this study have implications for educational behavior interventions to prevent
HIV in which condom-use self-efficacy plays a central role. First, since the level of self-
efficacy at an early time is positively associated with its levels at later times, efforts should
be directed toward the enhancement of condom-use self-efficacy early in the roll-out of the
intervention. In view of our study findings and given the association between condom-use
self-efficacy and actual condom-use (Chen, et al., 2009; Deveaux, et al., 2007; Gong, et al.,
2009), it is reasonable to hypothesize that higher condom-use self-efficacy immediately post
intervention will result in enhanced subsequent self-efficacy development, and higher
likelihood of condom-use.

Second, findings from this study also imply the importance of using well-timed boosters to
sustain program effect. Data from our analyses indicate that the effect from prior levels of
condom-use self-efficacy on subsequent levels decays over time. The direct effect from prior
levels appears to extend only through 12 months for adolescents in grade six and through 18
months for adolescents in grade seven. Consequently, boosters with appropriate timing may
be important to sustain the self-reinforcing effect of prior condom-use self-efficacy to
achieve an ongoing program effect throughout adolescence. Findings from this study
suggest that to obtain such sustained effect on condom-use self-efficacy, boosters should be
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introduced no later than 12 months post intervention when targeting adolescents in grade
six. It may be possible to extend this booster interval to 18 months if adolescents in grade
seven or later are targeted.

Finally, the observation that the level of condom-use self-efficacy increases over time also
has implications for program effect evaluation. Given this information, a pre- post-test
design (even with multiple assessments) would not be adequate to assess intervention effect
if no control group is included; a randomized controlled trial would be necessary to account
for the increase over time.

Data used for this analysis were obtained from Bahamian adolescents; caution is needed
when generalizing the findings to other populations. Imputed data were employed in the
analyses to more effectively use the data collected among all participants, including those
who were lost to follow-up. Although the follow-up rates were quite high (over 80% at all
periods across the 36-month study period), and our analysis indicated that such attrition was
independent from the level of self-efficacy, bias cannot be fully ruled out without complete
data. Therefore, caution is needed when the results with imputed data are used. In addition,
the relatively small sample size prevented us from conducting the analysis by gender.
Further research is needed to demonstrate if the same mediation mechanism is operative for
both males and females. Finally, we did not control for the possible clustering effect from
the school/class sampling design in the path modeling analysis due to the limited number of
schools (only five schools). The path model analysis using the software Mplus requires that
the total number of clusters (or in the present analyses, schools) of the sample to be greater
than the number of parameters to be estimated for a path model. Our study contains only
five schools and thus the sample size is inadequate to control for clustering.

Despite these limitations, in this study we have documented the developmental course of
condom-use self-efficacy among a young adolescent sample and demonstrated the
importance of prior levels of condom-use self-efficacy on the subsequent development of
self-efficacy. The findings of this study provide new data to enhance our understanding of
condom-use self-efficacy in particular. Findings from this study also provide evidence
useful in the construction of HIV prevention programs targeting adolescents in grade 6 with
the expectation of sustaining intervention effects potentially through middle school,
especially if boosters are provided periodically after a primary intervention to enhance the
mediation effect.
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Figure 1.
Hypothesized models characterizing the intrinsic dynamics of self-efficacy among

adolescents. Note for part B: The total effect from baseline self-efficacy = the direct effect
beta (1) + the indirect effect mediated through beta (2) and beta (3). In addition, beta (2) and
beta (3) assess the independent effect on self-efficacy assessed at 12 months from self-

efficacy assessed at the baseline and the 6 months respectively.
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Figure 2.
Developmental trajectories of condom-use self-efficacy beliefs in Bahamian adolescents.

Plotted using means and standard errors of condom-use self-efficacy
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Table 3
Indirect Effects for Individual Paths of the Four Different Path Models

Pathsfor different models Effect of a Indirect Path

Self-efficacy at 12 months (model 2total)  o1g**
0—6—12 210"

Self-efficacy at 18 months (model 3total)  og3**

0618 084**
0—+12—18 .075**
061218 099**

Self-efficacy at 24 months (model 4 total)  o30**

0—6—24 .010

01224 032**
0—+18—24 .021

0—6—12—24 043**
061824 042**
0—+12—18—24 035™*
0—-6—12—18—24 047"

Self-efficacy at 36 months (model 5total)  o3g**

0—6—36 039"
01236 018"
0—+18—36 .005
0—24—36 .019
0—6—12—36 023"
0—+6—18—36 010°
0—+6—24— 36 .005
0—12—24—36 014*
0121836 009"
0—18—24—36 .009
0121824 — 36 016**
0—-6—+12—18—36 012*
06122436 019**
0—6—18—24—36 019%*
0-6—12—18—24—36 021**

*

p<0.05,
*or
p<0.01..
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