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Beyond Social Media: Gender and Health Information Exposure
in Adolescent Sexual Risk Behavior Literacy
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ABSTRACT

Background: Sexual risk behavior literacy is essential for helping adolescents
understand, evaluate, and apply sexual and reproductive health information in making
safe health decisions. However, the increasing use of digital media as a health
information source does not always ensure adequate literacy. This study aimed to
examine factors associated with literacy in sexual risk behavior among high school
students in Central Kalimantan, Indonesia, with particular attention to gender and
exposure to health information.

Method: : A cross-sectional study was conducted from February to March 2026 among
Grade X students at a public vocational high school in Palangka Raya, Central
Kalimantan, Indonesia. From a population of 451 students, 90 participants were
included using proportionate stratified random sampling across 12 classes. Data were
collected using a structured self-administered questionnaire covering socio-
demographic characteristics, health information exposure, and sexual risk behavior
literacy. Data were analyzed using IBM SPSS Statistics version 25.

Result: Most respondents had poor literacy in sexual risk behaviors (74.4%,), whereas
25.6% demonstrated good literacy. In the multivariable model, female students had
higher adjusted odds of good literacy than male students (AOR = 4.654; 95% CI:
1.454—-14.896; p = 0.010). Adolescents obtaining information from formal sources had
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approximately four times higher adjusted odds of good literacy than those relying
primarily on social media (AOR = 4.003; 95% CI: 1.213-13.207; p = 0.023).
Strengthening credible school-based and healthcare-based education, gender
responsive engagement, and critical appraisal of digital information is therefore
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necessary.

INTRODUCTION

Adolescence is a critical developmental stage
characterized by rapid physical, psychological, cognitive,
and social changes. During this period, adolescents begin to
explore interpersonal relationships and sexual identity,
which may increase their vulnerability to risky sexual
behaviors if not accompanied by adequate knowledge and
health literacy. Sexual risk behaviors, including unprotected
sexual intercourse, multiple sexual partnerships, early
sexual debut, and exposure to sexually transmitted
infections, remain major public health concerns globally
because they contribute to unintended pregnancies, sexually
transmitted diseases, unsafe abortions, and long-term
reproductive  health  problems.(1) Consequently,
strengthening adolescents' sexual risk behavior literacy has
become an important strategy for promoting healthy
decision-making and preventing adverse reproductive
health outcomes.
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Globally, adolescent sexual and reproductive
health remains a significant challenge. The World Health
Organization estimates that approximately 21 million girls
aged 15-19 years become pregnant annually in low- and
middle-income countries, with nearly half of these
pregnancies being unintended. Furthermore, more than one
million sexually transmitted infections are acquired every
day worldwide, with adolescents and young adults
representing one of the most affected population groups.(2)
The United Nations International Children's Emergency
Fund also reported that inadequate sexual and reproductive
health knowledge continues to be a major contributor to
adolescent vulnerability, particularly in settings where
access to comprehensive sexuality education remains
limited. These findings indicate that improving adolescent
health is essential to reducing preventable
reproductive health risks.(3)

literacy

Copyright © 2026 By Authors. Published by JPKI, p-ISSN: 1907-2937 — e-ISSN: 2620-4053



mailto:febryalberto@polkesraya.ac.id
https://creativecommons.org/licenses/by-sa/4.0
https://creativecommons.org/licenses/by-sa/4.0

Jurnal Promosi Kesehatan Indonesia Vol 21/ No. 3/ July 2026 / 231 - 243

In Indonesia, adolescent reproductive health
remains a growing concern. Data from the Indonesian
Health Survey revealed persistent challenges related to
adolescent health behaviors, including limited reproductive
health knowledge and inadequate utilization of youth-
friendly health services.(4) The National Population and
Family Planning Agency has consistently reported that
many Indonesian adolescents continue to possess
misconceptions regarding reproductive health, sexually
transmitted infections, and pregnancy prevention.
Additionally, increasing internet penetration among
adolescents has transformed the landscape of health
information acquisition. According to Statistics Indonesia,
more than 98% of Indonesian adolescents have access to the
internet, with social media becoming the primary source of
information. While digital platforms provide unprecedented
access to health information, concerns have emerged
regarding the quality of information, misinformation, and
adolescents' ability to critically evaluate online content.(5)

The increasing reliance on digital media has
generated new challenges in adolescent health promotion.
The World Health Organization has highlighted the
emergence of a global "infodemic," characterized by an
excessive amount of information of varying quality
circulating across digital platforms. Adolescents frequently
encounter health-related content through social media
applications such as TikTok, Instagram, YouTube, and
other internet-based platforms. Although these channels
increase information accessibility, exposure to inaccurate or
misleading information may negatively affect adolescents'
understanding of sexual and reproductive health issues.
Recent evidence suggests that exposure to online health
information alone does not necessarily improve health
literacy unless adolescents possess sufficient digital literacy
and critical appraisal skills.(6)

Health literacy has increasingly been recognized
as a key determinant of adolescent health outcomes. Health
literacy encompasses not only the ability to access
information but also the capacity to understand, evaluate,
and apply health information to make appropriate health
decisions. Adolescents with adequate sexual health literacy
are more likely to engage in protective behaviors, seek
reliable health information, and avoid risky sexual
practices.(7)(8) Conversely, inadequate literacy may
increase vulnerability to misinformation, unhealthy
decision-making, and risky sexual behaviors. Therefore,
identifying factors associated with literacy in sexual risk
behavior is crucial for designing effective health promotion
interventions.

Previous studies have identified several
determinants of adolescent sexual and reproductive health
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literacy. Sociodemographic factors such as sex, parental
educational attainment, socioeconomic status, and access to
health information have consistently been associated with
adolescent health literacy outcomes.(8)(9) Gender
differences are particularly important because female
adolescents generally exhibit higher levels of health-
seeking behavior and reproductive health awareness than
male adolescents.(9) Furthermore, parental educational
attainment may influence adolescents' exposure to health
information through family communication and educational
support. However, evidence regarding the relationship
between parental education and adolescent health literacy
remains inconsistent across settings, suggesting the need for
further investigation.

Another emerging factor is the exposure of health
information. Recent studies have demonstrated that the
source and quality of health information significantly
influence adolescents' health literacy.(6)(10) Information
obtained from healthcare professionals and educational
institutions tends to be more accurate, structured, and
evidence-based than information obtained from social
media or informal interpersonal networks. Nevertheless,
social media has become the dominant information source
among adolescents worldwide. This phenomenon raises an
important question about whether high exposure to digital
health information actually improves literacy or merely
increases information consumption without enhancing

understanding.
Although social media has become a dominant
source of health information for adolescents, its

contribution to sexual health literacy remains uncertain.
Digital platforms can expand access, but the educational
value of that exposure depends on the credibility of the
sources, the completeness of the messages, and adolescents’
ability to evaluate information critically. This uncertainty
warrants empirical examination of whether different
information pathways are associated with adolescents’
sexual risk behavior literacy.

Central Kalimantan is a relevant setting for this
investigation because adolescents in Palangka Raya are
increasingly exposed to digital information while access to
structured sexual and reproductive health education remains
uneven. Central Kalimantan represents a geographically
diverse province where disparities in access to adolescent
reproductive health information remain evident. Although
internet penetration and social media use among
adolescents have increased substantially, access to reliable
health information through formal educational and
healthcare channels remains uneven. These contextual
characteristics make Central Kalimantan an important
setting for examining sexual risk behavior literacy among
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adolescents. At the study school, sexual risk behavior was
not taught as a distinct, structured topic in the curriculum,
increasing the importance of informal and digital
information pathways. Among adolescents enrolled in a
public vocational high school in Palangka Raya across
accounting, digital business, online business, and office
management programs, providing a heterogeneous school-
based population for examining gender and information
source differences. Evidence from Central Kalimantan
remains limited, although locally grounded findings are
needed to design contextually appropriate and gender
responsive health promotion programs.(11)

Therefore, this study aimed to examine factors
associated with sexual risk behavior literacy among grade
X students at a vocational high school in Palangka Raya,
Central Kalimantan, Indonesia, with particular emphasis on
sex, parental educational attainment, and health information
exposure. Addressing this gap is important because
contextual evidence is needed to inform health promotion
programs that are responsive to local adolescent needs and
the
expected to contribute to the development of evidence-
based and gender-responsive health promotion strategies
aimed at improving adolescent sexual and reproductive
health literacy in the digital era.

information environment. These determinants are

METHOD
Study design

This study employed a cross-sectional design to
assess sexual risk behavior literacy and its associated
factors among high school students. The study was
conducted from February to March 2026 at SMKN 2
Palangka Raya, Central Kalimantan, Indonesia. A cross-
sectional approach was considered appropriate because the
study aimed to examine the distribution of sexual risk
behavior literacy and its association with
demographic characteristics and health information
exposure at a single point in time.

socio-

Population and sample

The study population consisted of 451 grade X
students enrolled at SMKN 2 Palangka Raya. Sample size
was calculated using the Slovin formula, with a tolerated
margin of error (d) of 0.10. The calculation produced a
minimum sample of 82 students. To account for
nonresponse or incomplete questionnaires, the minimum
sample size was increased by 10%, resulting in a final
target of 90 participants. Proportionate stratified random
sampling was used, with the 12 grade X classes treated as
strata. The sample was proportionally distributed across all
Grade X classes based on the number of students in each
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class. Eligible students were then randomly selected from
the class list. This sampling method was used to minimize
selection bias and improve the sample’s representativeness
of the overall student population.

Variables and data collection

Data were collected using a structured self-
administered questionnaire. The questionnaire consisted of
sections covering socio-demographic characteristics,
health information exposure, and sexual risk behavior
literacy. Socio-demographic variables included sex and
parental educational attainment. Parental educational
attainment for both the father and mother was categorized
into primary or lower education, which includes no formal
education, elementary school, and junior high school;
secondary education, comprising senior high school or
vocational high school; and tertiary education,
encompassing diploma, bachelor's, master's, and doctoral
degrees. Health information exposure was categorized into
three groups, formal sources, including teachers and
healthcare professionals; interpersonal sources, including
parents, relatives, siblings, and peers; and digital media
sources, including social media platforms and internet-
based media.

Sexual risk behavior literacy was assessed using
25 dichotomously scored items adapted and modified from
a previously validated questionnaire. Correct answers
received 1 point, and incorrect answers received 0 points,
resulting in a total score ranging from 0 to 25. The
instrument covered definitions of risky sexual behavior (3
items), forms of risky sexual behavior (6 items),
contributing factors (4 items), consequences (5 items),
sexually transmitted infections (4 items), and prevention (3
items). Validation showed item correlation coefficients
greater than 0.632 and high internal consistency, with a
Cronbach’s alpha of 0.958. The level of sexual risk
behavior literacy was classified into two categories using
the modified Arikunto scale, good or high literacy when
respondents answered at least 76% of the items correctly,
and poor or low literacy when the proportion of correct
answers was below 76%.(12)(13) Accordingly, in binary
logistic regression, scores of 19-25 were categorized as
good literacy, and scores of 0—18 as poor literacy. The
modification was applied to support binary bivariate and
multivariable analyses and to distinguish respondents who
had achieved the expected level of cognitive mastery from
those whose knowledge had not yet reached the application
level. In the health behavior framework described by
Notoatmodjo, knowledge that remains primarily at the
remembering or understanding stages may not be sufficient
to support the correct application of health information.
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Therefore, respondents scoring below the 76% threshold
were grouped into the poor or low literacy category for the
purposes of this study.

Statistical analysis

Data were coded, entered, cleaned, and analyzed
using IBM SPSS Statistics version 25. Categorical
variables were summarized as frequencies and
percentages, whereas the literacy score was summarized
using the mean, standard deviation, median, interquartile
range, minimum, and maximum.

Pearson’s Chi-square test was used to examine
bivariate associations between the independent variables
and sexual risk behavior literacy. Variables with p < 0.05
in the bivariate analysis were entered into a multivariable
binary logistic regression model. The dependent variable
was explicitly coded as 0 = poor literacy and 1 = good
literacy. Male sex was used as the reference category for
sex, and social media sources were used as the reference
category for health information exposure. Results were
reported using the regression coefficient (B), standard error

(SE), Wald statistic, degrees of freedom (df), adjusted odds
ratio [Exp(B)], 95% CI, and p-value. The overall Wald p-
value was also reported for health information exposure
because it contained more than two categories.

Model adequacy was assessed using the Omnibus
test, Hosmer—Lemeshow goodness-of-fit test, Cox and
Snell R?, Nagelkerke R?, and classification accuracy.
Statistical significance was established at p < 0.05.

Ethical clearance

This study received ethical approval from the
Health Polytechnic of the Ministry of Health, Palangka
Raya, Central Kalimantan, Indonesia (No.
120/IV/KE.PE/EXM/2026). Before data collection,
students were informed about the study’s purpose,
procedures, voluntary participation, confidentiality, and
the right to decline or withdraw without penalty. Written
informed consent was obtained from participating students,
and questionnaires were completed anonymously.

RESULT AND DISCUSSION
Table 1. Characteristics of participants and distribution of study variables with 95% confidence intervals (n = 90)
Category n % 95% CI

Sex
Male 41 45.6 35.7-55.8
Female 49 54.4 44.2-64.3

Father's Educational Attainment
Primary or Lower Education 37 41.1 31.5-51.4
Secondary Education 40 44 .4 34.6-54.7
Tertiary Education 13 144 8.6-23.2

Mother's Educational Attainment
Primary or Lower Education 36 40.0 30.5-50.3
Secondary Education 43 47.8 37.8-58.0
Tertiary Education 11 12.2 7.0-20.6

Health Information Exposure
Formal Sources (Teachers and Healthcare 21 233 15.8-33.1
Professionals)
Family/Social Sources (Parents, siblings, 21 233 15.8-33.1
relatives, and peers)
Social Media Sources (Social media platforms 48 533 43.1-63.3
and internet-based media)

Sexual Risk Behavior Literacy
Good Literacy 23 25.6 17.7-35.4
Poor Literacy 67 74.4 64.6-82.3

Table 2. Prevalence of sexual risk behavior literacy among high school students (n = 90)

Outcome Variable n % 95% CI
Good Sexual Risk Behavior Literacy 23 25.6 17.7-35.4
Poor Sexual Risk Behavior Literacy 67 74.4 64.6-82.3
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Table 3. Descriptive statistics of sexual risk behavior literacy scores (n = 90)

Variable

Mean + SD

Median (IQR) Minimum Maximum

Sexual Risk Behavior Literacy Score

16.66 +4.24

17 (14-20) 8 25

Note: SD = Standard Deviation; IQR = Interquartile Range.

A total of 90 high school students were included in
this study. Female students accounted for 54.4% (95% CI:
44.2-64.3) of the study population, while males represented
45.6% (95% CI: 35.7-55.8), indicating a relatively balanced
gender distribution. Most participants were from families
with moderate educational backgrounds, as nearly half of
both fathers (44.4%; 95% CI: 34.6-54.7) and mothers
(47.8%; 95% CI: 37.8-58.0) had completed secondary
education. Conversely, only a small proportion of parents
had attained tertiary education, accounting for 14.4% of
fathers and 12.2% of mothers.

Regarding health information exposure, social
media sources constituted the predominant information
pathway among adolescents, reported by more than half of
the respondents (53.3%; 95% CI: 43.1-63.3). In
comparison, information obtained from
healthcare-based sources and interpersonal sources each
accounted for 23.3% (95% CI: 15.8-33.1). This distribution
reflects the growing centrality of digital platforms in
adolescents’ health information-seeking behaviors.

The prevalence of good sexual risk behavior
literacy was 25.6% (95% CI: 17.7-35.4), whereas 74.4%
(95% CI: 64.6—-82.3) of students demonstrated poor literacy.
Thus, approximately three in four adolescents lacked an
adequate understanding of sexual risk behaviors. From a
public health perspective, this finding is noteworthy given
the critical role of sexual health literacy in promoting
informed decision-making and preventing adverse
reproductive health outcomes during adolescence.

Descriptive analysis of literacy scores revealed a
mean of 16.66 + 4.24, a median of 17 (IQR: 14-20), and a
range of 8—25. The observed variability suggests substantial

school and

heterogeneity in adolescents’ knowledge and understanding
of sexual risk behaviors. Despite the widespread availability
of information through digital channels, the relatively low
prevalence of adequate literacy indicates that access to
information alone may not guarantee sufficient
comprehension of sexual health issues.

Overall, the univariate findings highlight two
important patterns. First, social media has become the
dominant source of health information among adolescents.
Second, despite this extensive exposure to digital
information, the prevalence of adequate sexual risk
behavior literacy remains low. These descriptive findings
provide a rationale for examining the extent to which gender
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and health information exposure contribute to disparities in
sexual risk behavior literacy among adolescents.
Association between sex and sexual risk behavior
literacy

The present study identified a statistically
significant association between sex and sexual risk behavior
literacy (x> = 7.066; p = 0.008). Female students
demonstrated a substantially higher proportion of good
literacy than male students. This finding suggests that
female adolescents possess greater capacity to access,
understand, and apply sexual health information than their
male counterparts.

The observed gender disparity may be explained
through the Health Literacy Framework, which posits that
health literacy develops through an individual's ability to
access, comprehend, evaluate, health
information for informed decision-making.(14) Female
adolescents are generally more exposed to reproductive
health including  menstruation, pregnancy
prevention, and reproductive health services, which may
greater engagement with health
information. This is consistent with evidence showing that
adolescence is a critical developmental period marked by
biological, psychosocial, and sexual maturation, during

and utilize

issues,

encourage sexual

which gendered experiences may influence health
knowledge, risk perception, and health-seeking
behaviour.(15)

Furthermore, Social Cognitive Theory emphasizes
that knowledge acquisition is shaped by observational
learning, social interactions, and environmental
influences.(16) Female adolescents are often more likely to
discuss reproductive health issues with parents, teachers,
and healthcare providers, thereby increasing opportunities
to acquire accurate information and develop stronger health
literacy skills. Previous studies have also shown that
communication patterns, school-based sexuality education,
and access to adolescent-friendly reproductive health
information contribute to better sexual and reproductive
health knowledge among young people.(17)(18)

The findings of this study are consistent with
recent evidence demonstrating that female adolescents tend
to exhibit higher levels of sexual and reproductive health
literacy than males adolescents. For example, adolescent
girls showed significantly better reproductive health
literacy compared with boys, primarily because they were
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more likely to seek and utilize reproductive health
information.(19) Similarly, female students demonstrated
higher sexual health literacy scores and greater engagement
in preventive reproductive health behaviors.(19) Other
studies have also reported that sex, health literacy,
reproductive  health and service-seeking
behavior are important factors influencing adolescents’
ability to understand and apply sexual and reproductive
health information.(20)(21)

The higher literacy observed among female
adolescents may also reflect differences in perceived
vulnerability and motivation to seek reproductive health
information. Girls are more frequently exposed to issues
related to menstruation, pregnancy prevention,
reproductive health consequences, whereas boys may
receive less structured guidance and may underestimate
their vulnerability to sexual and reproductive health
risks.(22)(23) In addition, gender norms can shape freedom
of movement, communication with adults, comfort in

awareness,

and

discussing sexuality, and willingness to seek formal health
information, which may contribute to lower engagement
among male adolescents.(24)

From a public health perspective, the significant
gender gap observed in this study suggests that current
sexual health education strategies may not adequately
engage male adolescents. Therefore, gender-responsive
health promotion programs are needed to improve male
adolescents’ participation in reproductive health education
and enhance their sexual risk behavior literacy.

Association between mother's educational attainment
and sexual risk behavior literacy

No statistically significant
identified between mother's educational attainment and

association was

sexual risk behavior literacy (y> = 5.685 ; p = 0.058).
However, descriptive analysis indicated a positive gradient,
with the proportion of students exhibiting good literacy
increasing alongside maternal educational attainment.

According to the Social Determinants of Health
framework, parental education is considered an upstream
determinant of health because it influences health
knowledge, communication patterns, access to resources,
and educational opportunities.(25) Mothers with higher
educational attainment generally have greater health
literacy and are therefore better able to provide health-
related guidance to their children.

Although the present study did not demonstrate
statistical significance, adolescents whose mothers attained
tertiary education showed a markedly higher prevalence of
good literacy than those whose mothers had lower
educational attainment. This pattern suggests that maternal
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education may still play an indirect role in shaping
adolescent health literacy.

One plausible explanation for the lack of statistical
significance is adolescents' increasing reliance on digital
information sources. Contemporary adolescents often
obtain health information independently through social
media, websites, and online communities rather than
exclusively through parental communication. Digital health
literacy and information-seeking behaviors are becoming
increasingly influential determinants of adolescent health
literacy, potentially reducing the direct influence of parental
educational background.(26)

Moreover, the relatively small number of mothers
with tertiary education in the current study may have limited
statistical power, thereby reducing the likelihood of
detecting significant differences across educational
categories.

Association between father's educational attainment
and sexual risk behavior literacy

The present study found no statistically significant
association between father's educational attainment and
sexual risk behavior literacy (x> = 3.762; p = 0.152).
Nevertheless, a positive trend was observed, with
adolescents whose fathers had tertiary education
demonstrating a higher prevalence of good literacy than
those whose fathers had lower educational attainment.

Ecological Systems Theory posits that family
constitute an important

environments microsystem

influencing adolescent development and learning
outcomes.(26) Fathers with higher educational attainment
may contribute to a more supportive learning environment
by encouraging educational achievement, facilitating access
to information, and promoting health-seeking behaviors.

However, the influence of paternal education may
be attenuated in the digital era. More than half of the
respondents in this study reported social media as their
primary source of health information. This finding suggests
that adolescents increasingly rely on external information
environments rather than family-based information sources.
Similar observations have been reported in previous
research, which found that digital health literacy was more
strongly associated with adolescents’ health knowledge
than parental educational characteristics.(27)

Although paternal education was not statistically
associated with sexual risk behavior literacy, the descriptive
trend observed in this study suggests that family educational
resources may still contribute indirectly to
development and should not be overlooked in adolescent

literacy

health promotion initiatives.
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Association between health information exposure and
sexual risk behavior literacy

A statistically significant association was observed
between exposure to health information and sexual risk
behavior literacy (y* = 7.009; p = 0.030). Adolescents who
received information from teachers and healthcare
professionals exhibited the highest prevalence of good
literacy, whereas those relying primarily on social media
and interpersonal sources demonstrated substantially lower
literacy levels.

This finding supports Health Information
Acquisition Theory, which suggests that the effectiveness
of health information depends not only on accessibility but
also on information quality, credibility, and
comprehensibility.(28) Information delivered by teachers
and healthcare professionals is generally evidence-based,
structured, and  aligned with  public health
recommendations, thereby facilitating more effective
learning. This interpretation is consistent with previous
evidence showing that school-based sexuality education,
healthcare providers, and structured educational materials
are considered more trustworthy sources of sexual health
information for adolescents than informal or unverified
sources.(29)(30)

In contrast, social media platforms expose
adolescents to vast quantities of information of varying
quality. Although social media increases accessibility, it
may simultaneously increase exposure to misinformation,
conflicting messages, and unverified content. According to
the World Health Organization, health misinformation
circulating through digital platforms has become a major
challenge for adolescent health promotion worldwide.(31)
The digital environment has become an important source of
sexuality-related information for young people, but its

usefulness depends on whether adolescents are able to
assess credibility, identify misinformation, and interpret
health messages appropriately.(31)(32)

Interestingly, social media was the dominant
source of information among respondents, yet adolescents
who relied on school and healthcare-based sources
demonstrated superior literacy outcomes. This phenomenon
reflects what may be described as a social media paradox,
whereby greater exposure to information does not
necessarily translate into better health literacy. Similar
findings have been reported in previous research, which
concluded that digital exposure alone is insufficient to
improve sexual health literacy unless accompanied by
critical evaluation skills and access to credible information
sources.(33)

Recent evidence also suggests that adolescents
with stronger digital health literacy are better able to
distinguish reliable health information from misinformation
and, as a result, demonstrate better health outcomes (33).
Consequently, health promotion efforts should not focus
solely on increasing the availability of information but
should also strengthen adolescents’ ability to critically
evaluate digital health information. Evidence from
adolescent sexual and reproductive health literacy studies
also indicates that healthcare workers and formal
educational sources remain important channels for
improving accurate reproductive health knowledge among
students.(33) These findings underscore the importance of
strengthening collaboration between schools and healthcare
providers in delivering comprehensive sexuality education.
Integrating digital health literacy into school curricula may
help adolescents navigate increasingly complex
information environments and improve their sexual risk
behavior literacy.

Table 4. Chi-Square analysis of factors associated with sexual risk behavior literacy among adolescents

Category Good Sexual Risk Poor Sexual Risk x P-value
Behaviour Literacy (%) Behaviour Literacy (%)
Sex
Male 5(12.2) 36 (87.8)  7.066 0.008
Female 18 (36.7) 31(63.3)
Mother's Educational Attainment
Tertiary Education 6 (54.5) 5(45.5) 5.685 0.058
Secondary Education 10 (23.3) 33 (76.7)
Primary or Lower Education 7 (20.0) 29 (80.6)
Father's Educational Attainment
Tertiary Education 6 (46.2) 7(53.8) 3.762 0.152
Secondary Education 10 (25.0) 30 (75.0)
Primary or Lower Education 7 (18.9) 30 (81.1)
Health Information Exposure
Formal Sources 10 (47.6) 11(52.4) 7.009 0.030
Family/Social Sources 4 (19.0) 17 (81.0)
Social Media Sources 9 (18.8) 39 (81.2)
237
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Table 5. Multivariable binary logistic regression analysis of factors associated with good sexual risk behavior literacy (n =

90)
Variable B SE Wald df AOR 95% CI P-value

Sex

Male (Reference) - - - - 1.000 - -

Female 1.538 0.594 6.714 1 4.654 1.454-14.896 0.010*
Health Information Exposure 6.598 2 0.037*

Social Media Sources (Reference) - - - - 1.000 - —

Formal Sources 1.387 0.609 5.188 1 4.003 1.213-13.207 0.023*

Family/Social Sources —0.240 0.693 0.120 1 0.787 0.202-3.059 0.729

Notes: The dependent variable was coded as 0 = poor literacy and 1 = good literacy. Male students and social media sources
were the reference categories. AOR = adjusted odds ratio; SE = standard error; CI = confidence interval. *Significant at p < 0.05

Table 6. Logistic regression model performance

Indicator Value
Omnibus Test > 14.222
p-value 0.003
-2 Log Likelihood 88.082
Cox & Snell R? 0.146
Nagelkerke R? 0.215
Hosmer-Lemeshow y? 0.908
Hosmer-Lemeshow p-value 0.923
Classification Accuracy 76.7%

The final binary logistic regression model included

sex and health information exposure. The model was
statistically significant (Omnibus y* = 14.222; df = 3; p =
0.003), indicating that the predictors improved model fit
compared with the intercept-only model. The Hosmer—
Lemeshow test was non-significant (y2 = 0.908; df=4; p =
0.923), supporting adequate calibration.
After adjustment for health information exposure, female
students had 4.654 times higher odds of demonstrating good
sexual risk behavior literacy than male students (AOR =
4.654; 95% CI: 1.454-14.896; p = 0.010).

Health information exposure was significant
overall (Wald = 6.598; df = 2; p = 0.037). Adolescents
obtaining had
approximately four times higher adjusted odds of good
literacy than those relying primarily on social media (AOR
=4.003; 95% CI: 1.213-13.207; p = 0.023). Family/social
sources were not significantly different from social media
sources (AOR = 0.787; 95% CI: 0.202-3.059; p = 0.729).
The Hosmer—Lemeshow goodness-of-fit test yielded a non-
significant result (3> = 0.908, p = 0.923), indicating that the
model’s predicted probabilities were consistent with the
observed data. Therefore, the final model demonstrated

information from formal sources

satisfactory calibration and was considered appropriate for
interpretation.
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The model explained 14.6% of the variation
according to Cox and Snell R? and 21.5% according to
Nagelkerke R2. Overall classification accuracy was 76.7%;
the model correctly classified 92.5% of students with poor
literacy and 30.4% of students with good literacy. Together,
the findings indicate that adolescent sexual risk behavior
literacy is shaped by two connected pathways: individual
engagement with sexual health information and the
credibility and structure of the information environment.
The discussion therefore focuses on the principal findings,
plausible mechanisms, comparison with previous evidence,
and implications for health promotion.

Gender matters: female adolescents exhibit superior
sexual risk behavior literacy

Sex remained significantly associated with sexual
risk behavior literacy in both the bivariate and multivariable
analyses. Female adolescents had a higher proportion with
good literacy than male adolescents (36.7% vs. 12.2%; x> =
7.066; p = 0.008). After adjusting for health information
exposure, female students had 4.654 times the adjusted odds
of achieving good sexual risk behavior literacy compared
with male students (AOR = 4.654; 95% CI: 1.454—-14.896;
p = 0.010). This finding indicates that the sex-related
difference persisted independently of the primary health
information However, the

source. relatively wide
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confidence interval suggests that the magnitude of the
association should be interpreted cautiously, given the
modest sample size.

The present finding is consistent with recent
Indonesian evidence. A cross-sectional study involving 438
adolescents in Jakarta reported that poor reproductive health
knowledge was more prevalent among male than female
adolescents, and males had 1.66 times higher odds of poor
knowledge. The study also recommended strengthening
reproductive health promotion specifically for male
adolescents.(34) Similarly, a survey of 3,123 adolescents
participating in India’s National Adolescent Health
Program found that girls had higher median sexual and
reproductive health knowledge scores than boys, although
sex differences were relatively limited across the other
health domains assessed.(35) These findings suggest that
female superiority may be particularly evident for
information that is directly related to and
reproductive health rather than representing a general

sexual

cognitive difference between female and male adolescents.

The observed association should therefore not be
interpreted as an inherent cognitive advantage among
female adolescents. Reproductive health issues such as
menstruation,  reproductive  maturation, pregnancy
prevention, and the consequences of unintended pregnancy
may be perceived as more immediate and personally
relevant by girls, encouraging greater attention to and
engagement with reproductive health information.
Nevertheless, stronger literacy among female adolescents
does not mean that all girls have achieved functional
mastery. A 2025 study among 694 female adolescents in
Banda Aceh found that although approximately two-thirds
had adequate reproductive health literacy, 20.5% still had
difficulty understanding reproductive health information
and 28.1% had difficulty applying it.(36) This demonstrates
that access to information and factual knowledge do not
automatically ensure the ability to evaluate and use
information appropriately.

Gender related differences may also reflect
unequal opportunities for structured learning and
confidential discussion. A qualitative assessment among
young adolescents in Ghana identified poor sexual and
reproductive health knowledge, restricted access to
structured and safe information, and a discrepancy between
abstinence-focused messages and the sexual experiences
reported by several male participants.(37) This evidence
suggests that boys may be exposed to sexual risk while
receiving information that is incomplete, overly normative,
or insufficiently applicable to real-life decisions. The
present finding may consequently reflect differences in
perceived relevance, communication opportunities,
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information-seeking behaviour, and the capacity to translate
information into practical risk evaluation rather than
biological differences between the sexes.

The programmatic response should not merely
involve providing male students with more information.
Schools and healthcare providers should develop gender-
responsive learning environments that increase male
adolescents’ engagement, perceived relevance, confidence
to ask questions, and opportunities to discuss sensitive
concerns without judgment. This is particularly important
in Indonesia, where an evaluation of Indonesian school
textbooks found that reproductive health education
remained fragmented across subjects and included material
that was incomplete or inconsistent with current medical
evidence.(38) Interactive case discussions, risk-assessment
exercises, anonymous question channels, peer education,
and referral to adolescent-friendly healthcare services may
help students move beyond remembering information
toward evaluating and applying it in sexual health decisions.
Such interventions should actively engage boys while
continuing to strengthen girls’ critical appraisal and
application  skills, thereby avoiding deficit-based
assumptions and reinforcing equitable sexual health literacy
development.

The social media paradox: formal health information
sources outperform digital media in predicting sexual
risk behavior literacy

Health information exposure was significantly
associated with sexual risk behavior literacy. In the
bivariate analysis, adolescents obtaining information from
formal sources demonstrated the highest proportion of good
literacy compared with those relying on family or social
sources and social media sources (47.6%, 19.0%, and
18.8%, respectively; x> =7.009; p = 0.030). The association
remained significant after adjustment for sex. Health
information exposure was significant overall (Wald =
6.598; df = 2; p = 0.037), and adolescents who obtained
information primarily from teachers and healthcare
professionals had approximately four times higher adjusted
odds of good literacy than those relying primarily on social
media (AOR = 4.003; 95% CI: 1.213-13.207; p = 0.023).
Meanwhile, family and social sources did not differ
significantly from social media sources. The relatively wide
confidence interval indicates uncertainty regarding the
precise magnitude of the association and should be
interpreted considering the modest sample size.

These findings illustrate a “social media paradox:
social media was the most frequently reported health
information pathway, yet its widespread use was not
associated with a higher probability of good sexual risk
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behavior literacy. This pattern suggests that information
availability and information mastery are distinct. A recent
study among 842 Italian high-school students similarly
found that social media was the most frequently reported
source of sexuality information, whereas school and
scientific materials were used much less frequently.
Nevertheless, students initially demonstrated limited sexual
and reproductive health knowledge, and their knowledge
scores increased significantly after receiving structured
education from a multidisciplinary professional team.(39)
This evidence supports the interpretation that frequent
exposure to sexual health content does not necessarily
produce accurate understanding unless information is
systematically organized, explained, and reinforced by
credible educators.

The advantage associated with formal sources may
reflect differences in the quality, structure, and interactivity
of the information environment rather than differences in
the quantity of information received. Teachers and
healthcare professionals are more likely to provide
evidence-based  explanations, organize
according to adolescents’ developmental needs, correct
misunderstandings, and offer opportunities for questions
and clarification. By contrast, social media content is often
encountered incidentally, presented in brief or fragmented
formats, and selected through engagement-driven
algorithms  rather  than  educational
Consequently, adolescents may recognize sexual health
terminology without being able to evaluate

information

relevance.

source
credibility, understand relationships between risk and
consequences, or apply information to health-related
decisions.

This interpretation is supported by a mixed-
methods study of adolescents’ digital health literacy, which
showed that confidence in searching for online health
information did not always correspond with demonstrated
ability to assess its credibility and relevance. The study
emphasized that effective use of online health information
requires critical appraisal, analytical skills, and the ability
to distinguish  trustworthy information from
misinformation.(40) Similarly, adolescent-serving
clinicians reported that social media content may be more
accessible and engaging than institutionally produced
resources, but online sexual and reproductive health
materials vary considerably in medical accuracy,
developmental suitability, inclusiveness, and usability.(41)
These findings suggest that the association observed in the
present study may result from the stronger credibility and
opportunities for clarification provided by formal
information sources. This proposed mechanism remains an

240

interpretation rather than a causal conclusion because the
present study used a cross-sectional design.

However, the present findings should not be
interpreted as evidence that digital media are inherently
ineffective for adolescent sexual health promotion. The
relevant distinction is between unstructured social media
exposure and purposefully designed digital education. A
randomized controlled trial of the Media Aware program
demonstrated that a web-based sexual health intervention
combining medically accurate information with media-
literacy training improved adolescents’ sexual health
knowledge, corrected inaccurate normative beliefs, and
strengthened their ability to critically analyze media
messages.(42) Another randomized trial found that a
structured online sexual health program improved HIV and
transmitted infection knowledge,
communication intentions, condom attitudes,
assertiveness, and safer sex self efficacy.(43) Digital
platforms can therefore support functional literacy when

sexually sexual

sexual

content is evidence-based, developmentally appropriate,
interactive, and designed to strengthen appraisal and
decision-making skills rather than merely increase
exposure.

Within the study’s integrated conceptual
interpretation, sexual risk behavior literacy develops
through the interaction of two pathways: adolescents’
engagement with health information and the credibility and
structure of the information environment. Social media may
facilitate rapid access and repeated exposure, but formal
sources may be more effective in transforming exposure
into usable literacy because they provide guided
interpretation, contextual explanation, feedback,
opportunities to resolve uncertainty. Thus, the observed
social media paradox concerns not the digital medium itself
but the gap between exposure to information and the skills
required to understand, evaluate, and apply it.

The programmatic response should therefore
integrate formal and digital communication rather than
treating them as competing approaches. Schools and

and

healthcare institutions should collaborate to produce
verified digital content, involve healthcare professionals in
school-based education, provide links from social media
posts to trusted services, and teach adolescents how to
identify authorship, examine supporting evidence, compare
claims across reliable sources, and recognize misleading
content. Anonymous question channels, teacher-facilitated
discussions, digital case scenarios, and adolescent-friendly
professional consultations could combine the accessibility
of social media with the credibility and interactivity of
formal education. Such a hybrid approach may help convert
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adolescents’ extensive digital exposure into functional
sexual risk behavior literacy.

CONCLUSION

This study demonstrates that sexual risk behavior
literacy among high school students in Central Kalimantan
remains suboptimal, with nearly three-quarters of
respondents exhibiting poor literacy. Despite the
widespread availability of health information and the
predominance of digital media as an information source,
adequate literacy regarding sexual risk behaviors was
achieved by only a minority of adolescents. These findings
indicate that information accessibility alone is insufficient
to ensure adequate understanding of
reproductive health issues.

The bivariate analysis revealed that sex and health
information exposure were significantly associated with
sexual risk behavior literacy, whereas parental educational
attainment was not significantly associated with literacy

sexual and

outcomes. Subsequent multivariable logistic regression
analysis confirmed that both sex and health information
exposure remained independent predictors of sexual risk
behavior literacy after adjustment for potential confounding
factors.

Female adolescents were significantly more likely
to demonstrate adequate sexual risk behavior literacy than
male adolescents. This finding highlights the existence of
gender disparities in adolescent sexual health literacy and
suggests that male adolescents constitute a particularly
vulnerable group requiring greater attention within health
promotion sexuality education programs. The
persistence of  this multivariable
adjustment indicates that gender related differences extend
beyond simple disparities in information access and may
reflect differences in health-seeking behavior, risk
perception, and engagement with reproductive health
information.

Health information exposure also emerged as a
significant determinant of literacy outcomes. Adolescents

and

association after

who obtained information from teachers and healthcare
professionals demonstrated substantially higher literacy
than those who relied primarily on digital media sources.
This finding underscores the importance of information
quality and source credibility in shaping adolescent health
literacy. Although social media was the dominant source of
information among respondents, reliance on digital media
alone was not associated with superior literacy outcomes.
This phenomenon reflects a "social media paradox,"
whereby increased exposure to health information does not
necessarily translate into improved understanding or critical
appraisal of sexual health information.
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Taken together, the findings suggest that
improving adolescent sexual risk behavior literacy requires
a shift from strategies focused solely on information
dissemination toward approaches that emphasize
information quality, source credibility, and critical health
literacy skills. Schools and healthcare institutions should
strengthen their collaboration in delivering evidence-based
sexuality education, while simultaneously enhancing
adolescents' capacity to evaluate digital health information
critically. Particular attention should be paid to male
adolescents and students who rely predominantly on social
media as their primary source of health information.

The present study contributes to the growing body
of evidence demonstrating that adolescent health literacy is
increasingly shaped by information environments and
gender-related factors rather than traditional family
educational characteristics alone. Future studies should
incorporate a broader range of psychosocial, behavioral,
and digital literacy variables to better understand the
complex determinants of sexual risk behavior literacy
among adolescents. Such evidence will be essential for
developing more effective and contextually relevant
interventions aimed at promoting adolescent sexual and
reproductive health in Indonesia.

This study has several limitations. First, the cross-
sectional design does not establish temporal or causal
relationships. Second, the study was conducted in a single
public vocational high school, limiting generalizability to
adolescents in other educational, geographical, and
sociocultural settings. Third, the modest sample size
produced relatively wide confidence intervals and limited
the precision of subgroup estimates. Fourth, the self-
administered questionnaire addressed a sensitive topic and
may therefore be affected by recall and social desirability
biases. Fifth, health information exposure was measured
using the primary information source and did not capture
frequency, duration, simultaneous use of multiple sources,
content quality, or adolescents’ actual digital appraisal
skills. Sixth, combining the original sufficient and poor
categories into a binary outcome reduced variation in the
literacy measure. The final model explained 21.5% of the
variation, indicating that relevant factors such as peer
norms, parent-adolescent communication, socioeconomic
conditions, digital health literacy, and access to youth-
friendly services were not measured. Finally, the source
protocol documented written informed consent from
participating students. Future studies should use larger
multisite samples, longitudinal designs, and more
comprehensive measures of information exposure and
digital health literacy
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