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Abstract

Conventional and web-based sexual and reproductive health (SRH) interventions are increasingly used with adolescents, yet their comparative effectiveness
and underlying mechanisms remain unclear. This study compared the two formats and examined the Theory of Planned Behavior (TPB) constructs as
predictors of changes in intention to adopt health-protective SRH practices (including contraceptive use, service utilization, and parent-child communication)
among Malaysian adolescents. A randomized controlled trial allocated adolescents to conventional or web-based SRH education. Intention-to-change
behavior towards sexual and reproductive health scores was assessed at baseline, 1 month, and 3 months; change scores were modeled using hierarchical
linear regression, including intervention type, sociodemographic factors, and TPB-related changes in knowledge, attitude, subjective norm, control beliefs,
perceived power, and perceived control. The conventional intervention produced significantly higher intention-to-change scores at 1 and 3 months, with
moderate-to-large effects. In regression analyses (N = 209), Model 1 (type + demographics) significantly predicted change in intention (adjusted R? = .074),
with only intervention type significant. Model 2 (adding TPB change scores) improved the fit (adjusted R? = .120; AR? = .069, p-value = .014), with perceived
power positively and control beliefs inversely associated with change in intention; intervention type was no longer significant. Adolescents in the conventional
group showed a larger and more sustained increase in intention to change their SRH behaviors than those in the web-based group, an effect that appeared

to operate through changes in underlying psychosocial factors such as control beliefs and perceived power.
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Introduction

Adolescence is a critical period when
sexual and reproductive health (SRH)
patterns are  established.  However,
adolescents worldwide face significant SRH
threats. The World Health Organization
reports substantial burdens, including
sexual coercion, unintended pregnancy,
unsafe abortion, and sexually transmitted
infections such as human immunodeficiency
virus (HIV).! These are exacerbated by
gender inequities and limited access to
youth-friendly services. Global School-based
Student Health Survey data from 2003-2017
show that 6.9% of adolescents aged 12-15
years report having sexual intercourse.
More than half of sexually active adolescents
report multiple partners. Only 58.1% used
condoms during their last sexual encounter.
Early sexual debut, multiple partnerships,
and inconsistent condom use

contribute to poor SRH outcomes. These also
lead to mental health problems and social
disadvantages that persist into young
adulthood.?

In Malaysia, sexuality education
remains controversial, shaped by
conservative cultural and religious views
that prioritize tradition over expert
guidance.3 Sexuality is often taboo,
restricting open discussion within families,
schools, and communities.* A 2022 national
survey found that 7-8% of school-enrolled
adolescents aged 18-24 years reported
sexual intercourse, with many not using
condoms.> SRH service utilization is low:
only 20.4% had ever received services, and
just 8.4% used them in the previous year.
Key barriers include shyness (77.3%), lack
of privacy (57.5%), and limited awareness.*
These findings reveal high rates of risky
behaviors and inadequate SRH literacy
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among adolescents. Current educational approaches
face teacher discomfort, curriculum limitations, and
time constraints.# Digital platforms offer anonymity,
scalability, and flexibility aligned with adolescents’
media habits. A systematic review of 11 randomized
controlled trials (n = 7,876) found web-based SRH
education showed moderate effects on knowledge
(SMD = 0.59, 95% CI 0.20-0.98) and sexual behavior
(OR=0.75,95% CI 0.60-0.94), small effects on attitudes
(SMD = 0.16, 95% CI 0.11-0.22), and no significant
effect on self-efficacy.6 One trial showed face-to-face
education produced larger knowledge gains (SMD =
1.79), though the evidence is of low certainty. A review
of 27 digital studies found that purely digital
interventions improved knowledge and attitudes but
rarely changed behavior, while combined digital and
face-to-face  approaches  demonstrated  better
outcomes.”

This study draws on the Theory of Planned
Behavior (TPB) and Social Cognitive Theory (SCT).
Ajzen's8 TPB proposes intention as the most proximal
behavior predictor, influenced by attitudes, subjective
norms, and perceived behavioral control (PBC). PBC
includes control beliefs (barrier perceptions) and
perceived power (confidence in overcoming barriers).
These constructs explain significant variance in
adolescents’ condom and contraception intentions,
with PBC consistently emerging as a strong
predictor.?10 Extended TPB models incorporating self-
identity and parent-child communication explained 42-
45% of variance in safe-sex intentions, with PBC and
subjective norms as the most influential
determinants.1® TPB constructs mediate background
variables' effects on intentions and condom use. The
SCT positions self-efficacy as crucial, with elevated
sexual self-efficacy linked to delayed sexual debut,
enhanced refusal skills, and consistent contraceptive
use. 1112

Combining TPB and SCT suggests interventions
affect behavior change by altering cognitive precursors
rather than delivery format alone. Web-based
approaches increase knowledge and reduce barriers,
while face-to-face interventions strengthen self-efficacy
through interpersonal interaction.612 Limited evidence
exists from Southeast Asian countries such as Malaysia,
where contexts differ from Western settings.1314 A
significant gap remains regarding the relative impact of
socio-demographic versus TPB/SCT psychological
factors on Malaysian adolescents' SRH behavioral
intentions.

This study investigated the factors that shape
adolescents' intentions to change SRH behaviors
following web-based or classroom-based education. It
addresses three questions: how intervention type and
sociodemographic characteristics influence behavioral
intentions; how much additional insight is gained when
TPB and SCT constructs (knowledge, attitudes,
subjective norms, control beliefs, perceived power, and
parent-child relationships) are incorporated; and
which psychological factors emerge as the most
important predictors. The central question examined
how the mode of education and cognitive factors
influence Malaysian adolescents' intentions to adopt
safer SRH practices. This study compared web-based
and classroom-based education and examined how
attitudes, norms, perceived control, self-efficacy, and
parent-child communication shape intentions in a
conservative yet digitally evolving Malaysian context,
addressing a critical gap in understanding how
different SRH education forms guide young people's
intentions in Southeast Asia.

Method

This study employed a community-based
randomized controlled trial with two parallel
intervention arms (mobile/web-based vs. conventional
face-to-face SRH education) among adolescents in
Sarawak, Malaysia. The study population consisted of
adolescents aged 16-19 years living in Kuching and
Serian divisions, regardless of sex. Adolescents were
eligible if they were aged 16-19 years (irrespective of
sex and ethnicity), willing to participate and complete
follow-up, had parental or guardian consent, and
possessed a mobile phone with app support. Exclusion
criteria included non-residents or guests, lack of app-
supported mobile phones, and known mental health
problems.

The sample size was calculated using cluster
sampling with two arms. The calculation was based on
a control group proportion of 0.53,15 an intervention

group proportion of 0.68, with a 15% difference,!6 a
significance level of 0.05, a power of 0.8, a design effect
of 1.7, and a non-response rate of 15%. These
parameters yielded a minimum required sample of 554
adolescents. After adjusting for the 15% non-response
rate, the total required sample was 637, with 319
adolescents per arm. This necessitated recruitment
from 42 clusters (21 per intervention arm), with 15
adolescents selected from each cluster. The details of
the sampling strategy are shown in the CONSORT flow
chart (Figure 1).
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Web-based intervention. The web-based program
was an interactive, mobile-responsive SRH education
platform covering reproductive anatomy, puberty,
contraception, STIs/HIV, consent, relationships, and
SRH services. Content included text, infographics,
quizzes with immediate feedback, and scenario-based
activities grounded in TPB and SCT. The design
emphasized accurate information, interactive quizzes,
reflective questions to elicit beliefs and perceived
strategies self-efficacy.
Participants completed modules within one week with

control, and to enhance

minimal supervision and could revisit materials during

follow-up.
Enrolment

Assess eligibility

(n=500)

Facilitator-led SRH education sessions were
delivered in community settings by trained health
educators. The curriculum mirrored web-based content
in scope and sequence, using didactic teaching, group
role-plays, and question-and-answer
Facilitators created supportive,
judgmental environments and modeled communication
and negotiation skills. The program was delivered over
one or two half-day group sessions.

discussions,

sessions. non-

Randomisation

b

Excluded (n=239)
Not meet inclusion criteria
(n=83)
Declined to participate
(n=145)
Other reasons (n=11)

l

Allocated to mobile app (n=132)
Receive intervention (n=132)

l

Allocated to conventional

method (n=129)
Not receive the intervention (n=0) Allocation ‘ Receive intervention (n=129)
Not receive the intervention (n=0)

Loss of follow-up (n=1) Follow-up Loss of follow-up (n=1)
Discontinued (n=1) (1 Month) Discontinued (n=2)
Loss of follow-up (n=5) Follow-up Loss of follow-up (n=5)
Discontinued (n=2) (3 Months) Discontinued (n=3)

Analysis (n= 125) Analysis | | Analysis (n=121)

Figure 1. CONSORT Flow Chart

Adolescents' intention to change SRH behavior
was measured using a multi-item scale evaluating
intentions to use contraceptives regularly, seek SRH
information, discuss SRH with parents, access SRH
services and birth control, and attend SRH programs.
Items were rated on a 1-5 Likert scale. Scores were
summed and converted to percentiles (0-100), with
higher scores indicating stronger behavioral intentions.
The dependent variable was the change in behavioral
intention over 3 months, calculated as the difference
between 3-month and baseline scores. Positive values
indicated greater intentions to engage in healthy SRH
behaviors.

Independent variables were administered
hierarchically blocks.Step 1 included
sociodemographic predictors capturing structural and

in two
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contextual effects SRH intentions without
psychological factors: intervention type (web-based or
conventional), age (16-19 years), sex (female or male),
ethnicity (Malay, Sarawak Bumiputera, or Others),
religion (Islam or Others), education level (primary,
secondary, or pre-university), occupation (student,
non-student, or informal), living status (with parents or
others), family size (less than 6 or 6+ members based
on median), parental education (no formal education,
primary, secondary, or pre-university for each parent),
and parental occupation. Fathers' occupations were
classified as unemployed, non-professional,
professional, or other. Mothers' occupation was coded
as working or housekeeping.

Step 2 included process variables informed by TPB

and SCT comprising six constructs: SRH knowledge was

on
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measured using a multiple-choice test covering
pregnancy, contraception, sexually transmitted
infections, including HIV, and available services, scored
as total correct answers. Attitude was measured on a 5-
point Likert scale assessing favorable evaluation of
protective SRH behaviors, with higher scores indicating
positive attitudes. Subjective norms, measured on a 5-
point Likert scale (strongly disagree to strongly agree),
captured perceived approval from parents, peers, and
others and were entered as a continuous variable.
Control beliefs were measured on a 7-point Likert scale
(less likely to most likely) for perceived barriers in
performing protective behaviors, with composite
scores averaged across items.

Hierarchical multiple linear regression was used
to analyze how sociodemographic factors and TPB/SCT
variables predicted changes in behavioral intention.
This method evaluated additional variance explained
by psychological constructs beyond demographics and
intervention type. The dependent variable was the
change in intention from baseline to the 3-month
follow-up. Data were systematically cleaned with
consistency checks. Missing data were minimal, mostly
random, and excluded. Univariate (z-scores) and
multivariate (Mahalanobis distance) outliers were
identified, yielding an analytical sample of 209
adolescents. Regression assumptions were assessed
with no substantial violations. Multicollinearity
(Variance Inflation Factor), independence of residuals
(Durbin-Watson), normality (Q-Q plots, histograms),
and homoscedasticity (residuals versus fitted values)
were within acceptable ranges, requiring no
transformations.

Model 1 regressed the dependent variable on
intervention type and sociodemographic variables.
Model 2 added process variables simultaneously. This
allowed analysis of changes in model fit (AR? and F-
change) and in intervention-type coefficients,
demonstrating whether psychological constructs had
mediating  effects. = Mean-centered  continuous
predictors minimized multicollinearity; categorical
variables were dummy-coded. Significance was tested
at a = 0.05 (two-tailed). Model fit was summarized
using R?, adjusted R?, F-statistics, and p-values. Each
predictor was reported with standardized coefficients
(B), 95% confidence intervals, and p-values, interpreted
using traditional benchmarks (small: R* = 0.02;
medium: 0.13; large: 0.26).

Results

Baseline  characteristics = showed  several
differences between conventional and web-based
intervention arms (Table 1). Age distribution differed at
the trend level (p-value = 0.060), with more 17-year-
olds in the conventional group (32.0% vs. 18.9%) and
fewer 19-year-olds (10.2% vs. 17.4%). Sex was
balanced, with no significant difference in females
(52.3% vs. 59.8%; p-value = 0.223). Marked differences
appeared for ethnicity and religion. The conventional
arm had more Malay adolescents (12.5% vs. 0.8%),
while the web-based arm had more "other" ethnicities
(6.6% vs. 0%; p-value <0.001). Muslims were more
common in the conventional group (12.5% vs. 3.0%; p-
value = 0.004), though non-Muslims predominated in
both arms.

Educational level did not differ significantly (p-
value = 0.350), with most participants in secondary
school (76% vs. 70%). Socioeconomic and family
characteristics showed systematic imbalances. More
conventional participants were students (82.0% vs.
68.9%; p-value = 0.014). Conventional adolescents
more often lived with parents (98.4% vs. 89.4%; p-
value = 0.002), while web-based participants more
often lived with others (10.6% vs. 1.6%). Family size
did not differ (p-value = 0.215). Parental education and
occupation varied considerably. Fathers and mothers
with no formal education were more common in the
web-based group (15.2% vs. 4.4% for fathers, p-value =
0.021; 14.4% vs. 3.3% for mothers, p-value = 0.011).
Fathers in the conventional arm were more often
professionals (32.8% vs. 9.9%), whereas non-
professional jobs were more common in the web-based
group (73.5% vs. 38.3%; p-value <0.001). Mothers'
employment showed a non-significant trend toward
more working mothers in the web-based group (30.3%
vs. 20.3%; p-value = 0.064).

At baseline, there was no significant difference in
intention-to-change scores between adolescents in the
web-based group (M = 62.10, SD = 12.66) and the
conventional group (M = 63.21, SD = 15.04), p-value =
0.519, mean difference = -1.11, 95% CI [-4.51, 2.28],
Cohen’s d = -0.08, indicating a negligible effect size. By
1-month follow-up, the conventional group reported
significantly higher intention-to-change scores (M =
71.54, SD = 7.25) than the web-based group (M = 64.04,
SD = 15.08), p-value <0.001, mean difference = -7.50,
95% CI [-10.40, —-4.59], Cohen’s d = -0.63, reflecting a
moderate effect favoring the conventional intervention.
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Table 1. Characteristics of the Participants (N = 260)

Characteristics Conventional Group (n=128) Web-Based Group (n=132) p-value
Age (years)
16 383 40.2
17 32.0 18.9 0.060
18 19.5 23.5
19 10.2 17.4
Sex
Female 52.3 59.8 0.223
Male 47.7 40.2
Ethnicity
Malay 12.5 0.8
Sarawak Bumi 87.5 92.4 <0.001
Others (Chinese, Indian, etc.) 0.0 6.8
Religion
Islam 12.5 3.0 0.004
Others (Christianity, Buddhism, etc.) 87.5 97.0
Education Level
Primary 141 14.4
Secondary 76.6 70.5 0-350
Pre-university 9.4 15.2
Occupation
Student 82.0 68.9 0.014
Non-student, including an informal job 18.0 31.1
Living Status
Living with parents 98.4 89.4 0.002
Living with Others 1.6 10.6
Family Size
<6 46.1 53.8 0.215
6+ 53.9 46.2
Father's Education
No formal education 4.7 15.2
Primary 10.2 13.6 0.021
Secondary 75.0 64.4
Pre-university 10.2 6.8
Mother's Education
No formal education 3.9 14.4
Primary 12.5 17.4 0.011
Secondary 71.9 60.6
Pre-university 11.7 7.6
Father's Occupation
Unemployed 25.0 16.7
Non-professional 38.3 73.5 <0.001
Professional 32.8 9.1
Others (housekeeping, small trade) 39 0.8
Mother’s Occupation
Working 20.3 30.3 0.064
Housekeeping 79.7 69.7
Table 2. Group Differences in Intention to Change Scores at Baseline, 1-Month, and 3-Month Follow-ups
Group n M SD p-value Mean Diff 95% CI Cohen’sd
Baseline
Web-based 132 62.10 12.66
Conventional 128 63.21 15.04 0519 L [4:51,2.28] 008
1-Month
Web-based 130 64.04 15.08
Conventional 125 7154 725 <0.001 -7.50 [-10.40, -4.59] -0.63
3-Month
Web-based 125 66.63 13.04
Conventional 120 76.00 772 <0.001 -9.37 [-12.06, -6.68] -0.87

Notes: M = mean, SD = standard deviation, Mean Diff = difference in means (conventional vs web-based group),
p-values are two-sided. Effect sizes are Cohen’s d with 95% confidence intervals.

This difference further increased at 3 months, with the
conventional group maintaining higher intention
scores (M = 76.00, SD = 7.72) than the web-based group
(M = 66.63, SD = 13.04), p-value <0.001, mean
difference = -9.37, 95% CI [-12.06, -6.68], Cohen’s d =
-0.87, indicating a large and sustained advantage of the

112

conventional intervention in enhancing adolescents’
intention to change their SRH behaviors.

Changes in intention were examined using a two-
step hierarchical linear regression model that included
intervention type, sociodemographic variables, and
TPB-related change scores. The final analytical sample
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comprised 209 participants after excluding cases lost to
follow-up and those identified as multivariate outliers.
Model 1 type and
demographics (age, sex, ethnicity, living status, family
size, and occupation) and was statistically significant,
explaining 11.9% of variance (R* = 0.119, adjusted R* =
0.074). Conventional intervention participants showed
a significantly greater increase in intention than web-
based participants (B = 8.29, SE = 1.87, 3 = 0.69, 95% CI
[3.84, 9.98], p-value <0.001), while sociodemographic
covariates were non-significant (all p-values >0.29).

entered intervention

Model 2 added change scores for knowledge,
attitude, subjective norm, control beliefs, perceived
power, and perceived control. The final model
remained significant (R = 0.43, R? = 0.188, adjusted R?
= 0.120), explaining 18.8% of variance. TPB change

variables produced a significant variance increase (AR?
= 0.069, F-change (6, 192) = 2.73, p-value = 0.014), but
intervention type became non-significant (B = 4.15, SE
=3.58, 3 =0.35,95% CI [-2.43, 9.35], p-value = 0.248),
suggesting the conventional intervention's advantage
operates through psychosocial constructs.

In the fully adjusted model, only control beliefs
and perceived power remained significant predictors.
Larger increases in control beliefs associated with
smaller intention increase (B = -0.19, SE = 0.10, § =
-0.21, 95% CI [-0.42, -0.00], p-value = 0.047), while
greater perceived power gains associated with larger
intention increase (B=0.21, SE =0.08,3=0.21, 95% CI
[0.05, 0.37], p-value = 0.010). Changes in knowledge,
attitude, subjective norm, and perceived behavioral
control were not significant (all p-values >0.18).

Table 3. Hierarchical Multiple Linear Regression Analysis Predicting Intention to Change Behavior (N = 209)

Predictors B SEB ) p-value 95% CILL 95% CI UL

Model 1

Intercept -6.19 15.42 — 0.688 -36.57 24.18
Type (Conventional vs. Web-based) 8.29 1.87 0.69 <0.001 3.84 9.98
Sex (Male vs. Female) 1.76 1.66 0.15 0.291 -1.26 4.19
Ethnicity (Malay vs. Others) 1.25 6.05 0.10 0.837 -8.90 11.09
Ethnicity (Sarawak Bumi vs. Others) 1.85 4.30 0.15 0.668 -5.53 8.61
Living status (with parents vs. others) -0.28 3.22 -0.02 0.932 -5.53 4.51
Family size (6+ vs. <6) -0.50 1.66 -0.04 0.765 -3.14 2.31
Occupation (Unemployed vs. others) 5.87 6.08 0.49 0.335 -5.09 16.49
Occupation (Non-professional vs. others) 5.27 5.98 0.44 0.379 -5.43 16.42
Occupation (Professional vs. others) 1.68 6.10 0.14 0.784 -8.64 11.43
Age 0.24 0.76 0.02 0.755 -0.11 0.16
Model 2

Intercept -13.04 15.68 — 0.407 -44.00 1791
Type (Conventional vs. Web-based) 4.15 3.58 0.35 0.248 -2.43 9.35
Sex (Male vs. Female) 0.35 1.70 0.03 0.836 -2.50 3.09
Ethnicity (Malay vs. Others) -0.42 5.95 -0.04 0.943 -10.13 9.43
Ethnicity (Sarawak Bumi vs. Others) 2.01 4.20 0.17 0.633 -5.23 8.86
Living status (with parents vs. others) 0.23 3.22 0.02 0.942 -5.09 5.48
Family size (6+ vs. <6) 0.06 1.63 0.01 0.971 -2.64 2.27
Occupation (Unemployed vs. others) 6.58 6.09 0.55 0.282 -4.53 15.50
Occupation (Non-professional vs. others) 5.09 6.08 0.42 0.403 -5.75 14.24
Occupation (Professional vs. others) 1.62 6.13 0.13 0.792 -8.73 11.42
Age 0.59 0.75 0.05 0.431 -0.08 0.19
change in knowledge 0.04 0.04 0.07 0.315 -0.07 0.22
change in attitude -0.07 0.11 -0.05 0.541 -0.20 0.11
change in subjective nor 0.01 0.09 0.01 0.891 -0.13 0.15
change in control beliefs -0.19 0.10 -0.21 0.047 -0.42 -0.00
change in perceived power 0.21 0.08 0.21 0.010 0.05 0.37
change in perceived control 0.16 0.12 0.14 0.188 -0.07 0.34

Notes: B = unstandardized coefficient, SE B = standard error of B, = standardized coefficient, CI = confidence interval, LL = lower limit, UL = upper
limit. Model 1: R = 0.34, R? = 0.12, adjusted R? = 0.07, F (10,198) = 2.66,p — value = 0.005. Model 2: R = 0.43, R? = 0.19, adjusted R? = 0.12,
F (16,192) = 2.78,p — value < 0.001; AR? = 0.07, F-change (6, 192) = 2.73, p-value = 0.014. Dependent variable: change in intention to perform

the behavior.

Discussion

Conventional  face-to-face SRH  education
produced larger, more sustained increases in
adolescents' behavioral intentions than web-based

delivery. Regression analyses showed this advantage
operates through psychological mechanisms rather
than sociodemographic. When TPB/SCT change scores
were included, intervention type became non-

significant, while control beliefs and perceived power
emerged as independent predictors. Effective SRH
interventions reduce perceived barriers and increase
confidence in acting, regardless of delivery mode.
Between-group showed that
although both groups started with similar intention
scores, adolescents receiving conventional face-to-face

education developed stronger, more sustained

comparisons
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intentions to modify SRH behaviors than the web-based
group, with effects growing from moderate at one
month to large at three months.617 This partly aligns
with reviews reporting that online SRH education
improves knowledge and, to a lesser extent, attitudes
and behavior, but shows mixed results for changing
intentions.618 Real-time questioning, peer
conversation, and direct facilitator encouragement
likely fostered stronger engagement and commitment
than self-guided web platforms, despite the value of
digital tools' privacy and flexibility.1920 While web-
based approaches remain promising for reaching
adolescents at scale, traditional group sessions may be
crucial for anchoring SRH behavioral intentions,
particularly where face-to-face interaction and
relational support are valued.17.19

Sociodemographic  characteristics did not
significantly influence changes in intention once
intervention type was considered. Although the initial
model included age, sex, ethnicity, living status, family
size, and occupation, only intervention type predicted
changes in intention, with modest explained variance.
These results aligned with previous studies, indicating
that while background factors affect exposure and
structural risk, proximal cognitive factors (intentions,
norms, self-efficacy) are stronger predictors of
protective behaviors than sociodemographic factors
alone.2'23 Demographic influences are inconsistent
when psychosocial factors are considered, implying
interventions should target beliefs, perceived norms,
and perceived behavioral control rather than
demographic risk profiles.2! Malaysian youth SRH
studies emphasize norms, parental communication,
and cognitive factors over demographics, supporting
program  design that prioritizes = modifiable
psychological determinants.19.24

Including TPB and SCT variables enhanced the
model's explanatory power and clarified intervention
effectiveness. Once changes in knowledge, attitudes,
subjective norms, control beliefs, perceived power, and
perceived control were incorporated, the model
explained greater variance in intention, and
intervention type became non-significant. This
indicated that the conventional sessions' benefit was
mediated by shifts in cognitive constructs rather than
by delivery format. A previous study also showed that
attitudes, norms, and perceived behavioral control are
key drivers of intention.2> Reviews and empirical
studies show educational programs influence behavior
primarily by improving attitudes, enhancing perceived
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control or self-efficacy, and shaping norms.2122 Studies
on TPB-based sexual health education indicate
interventions targeting these constructs yield
significant improvements in adolescent behavioral
intentions, reinforcing that psychological content is as
important as delivery mode.26.27

In the final model, perceived barriers and
capability emerged as the main drivers of changes in
intention. After accounting for all factors, only control
beliefs and perceived power changes were associated
with shifts in intention: greater perceived power
predicted larger increases in intention, while stronger
perceived barriers predicted smaller gains. This aligns
with TPB's core premise that perceived behavioral
control influences intention most strongly when
adolescents perceive behaviors as difficult, and feeling
capable despite obstacles is vital for forming
intentions.8 Studies on sexual self-efficacy show
confident adolescents report stronger intentions and
less risky behavior, whereas those foreseeing
difficulties are less likely to sustain safer practices.28-30
Interventions are most effective when helping
adolescents identify and address specific barriers and
practice skills that foster realistic capability for safer
SRH behaviors.

Gains in knowledge, attitudes, subjective norms,
and perceived behavioral control did not predict
further changes in intention once other psychological
factors were considered. This result indicated that
strengthening adolescents' intentions over three
months requires feeling capable of acting despite
specific obstacles and believing one has the power to
follow through, rather than merely acquiring
knowledge or favorable views. Previous studies show
knowledge alone rarely predicts sexual behavior, and
attitudes and norms influence outcomes mainly when
combined with strong behavioral skills and self-
efficacy.631 Studies on condom use self-efficacy show
confidence in specific actions (buying condoms,
negotiating use) more reliably predict intentions and
behavior than general HIV awareness or broad
attitudinal measures.3032 Adolescent sexual health
programs should therefore focus explicitly on
developing context-specific skills, reducing perceived
barriers, and fostering realistic control to effectively
influence intentions.

This trial had clear strengths. Random allocation
supported causal interpretation of observed
differences. Theory-based TPB measures explained
how interventions worked, not just whether they
worked. Hierarchical regression showed psychological
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variables' contribution after accounting for background
factors. Follow-up at baseline, one month, and three
months assessed the durability of the effect. The sample
of 209 participants provided adequate power for
including the main predictors. Using change scores
rather than only post-test values accounts for baseline
imbalances between groups.

Several limitations exist. Differences in ethnicity,
religion, and living arrangements persisted, and
unmeasured factors might have influenced results.
Nearly one-fifth of participants were lost to follow-up,
potentially introducing bias. This study measured
intention, not actual behavior. TPB could not account
for all influences, such as structural barriers and access
to services. Findings were based on adolescents in one
Malaysian setting, limiting generalizability. The
unexpected negative association between some beliefs
and intention required further qualitative research. The
study was not designed to test formal mediation, so
causal claims about mechanisms are tentative. Long-
term behavior change should be examined in future
studies, and interventions should be tested in diverse
cultural settings.

Conclusion

Traditional face-to-face interventions significantly
outperform web-based interventions in reinforcing
adolescents' SRH behavioral intentions, with moderate-
to-large effect sizes. Within the TPB framework,
perceived power and control beliefs are identified as
key predictors of changes in intention. In-person sexual
health education should be prioritized in schools where
feasible. Teachers should be trained to develop self-
efficacy and agency alongside the delivery of
knowledge. Web-based interventions should be
enhanced with interactive barrier-management and
problem-solving elements. Hybrid strategies combining
brief in-person contact with web-based information
should be developed.
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