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Aims Modernization and globalization have rendered teenagers susceptible to environmental
influences, including risky sexual behaviors. Comic media, serving as a graphic medium,
functions as a tool for simplifying complex topics, instilling value, captivating interest and
attention, aiding in data interpretation, and condensing information. This research aimed
to assess the effectiveness of health education utilizing digital comic media in promoting
healthy reproductive behavior among adolescents.

Materials & Methods This quasi-experimental research with a one-group pre-test-post-
test design was done on 100 students. Statistical analysis was done using SPSS 16 by the
Wilcoxon test.

Findings There was an improvement of 3.2 in the behavior mean score from the pre-test to
the post-test. The results of bivariate analysis using the Wilcoxon test on pre-test and post-
test respondents revealed a p-value of 0.0001, which was less than 0.05. Therefore, there
was a significant difference in knowledge and behavior between the pre-training and post-
training stages using digital comics.

Conclusion Health education delivered through digital comic media has a substantial impact
on students’ knowledge and behavior, thereby contributing to the enhancement of healthy
reproductive practices among teenagers at SMA N 01 Muaro Jambi.

Keywords Knowledge; Behavior; Digital Technology; Healthy reproduction
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Introduction

Currently, Indonesia's teenage population has
reached 65 million individuals, accounting for 30% of
the country's total population [Y. The significant
number of teenagers in Indonesia is accompanied by
a myriad of issues they encounter. Among these
adolescent challenges, sexuality-related matters are
the most prominent and have garnered substantial
attention from various stakeholders [23]. According to
the 2018 Jambi Province Riskesdas report, teenagers'
lack of reproductive health information is a
contributing factor to problems related to early
marriages, unwanted pregnancies, tobacco and
alcohol use, as well as HIV-AIDS [,

One of the most pressing issues facing today's
teenagers revolves around sexuality, encompassing
instances of premarital pregnancies and abortions.
Additionally, teenagers are vulnerable to sexually
transmitted infections (STIs), HIV, AIDS, and
substance abuse 5. ¢l. According to the World Health
Organization (WHO), there were 38.4 million
HIV/AIDS cases in 2021 worldwide [71. Data from the
Ministry of Health (Kemenkes) for 2021 revealed
36,902 cases of HIV, with the majority of patients
falling within the productive age bracket. Specifically,
most HIV cases occurred among individuals aged 25-
49, constituting 69.7% of cases. The 20-24 age group
accounted for 16.9%, while those over 50
represented 8.1%. A noteworthy 3.1% of HIV cases
were reported among individuals aged 15-19 years
8. The Indonesian Pediatrician Association (IDAI)
projected that around 1,188 children in Indonesia
would test positive for HIV in 2022 91,

Ansari et al. 0], suggested that one effective medium
for promoting healthy reproductive health among
teenagers is comics. Comics offer a straightforward,
easily comprehensible format. Furthermore, comics
possess an inherent appeal, ensuring that the
intended message and information are readily
accepted without coming across as condescending.
During adolescence, communication becomes more
effective when conveyed through engaging mediums.
In this context, young teenagers exhibit a heightened
interest in visual messages, making comic media an
ideal platform for disseminating information [11-14],
Suparman et al. [*5] revealed a noticeable distinction
between counseling or educational approaches using
written media and those employing
pictorial/illustrative media, such as comics when it
comes to enhancing knowledge. The utilization of
comic media for message delivery has proven to be
remarkably effective in augmenting students'
knowledge. Comic media possesses the ability to
captivate students' interest while aiding in their
comprehension of educational material [6.17],

This perspective is confirmed by a similar viewpoint
by Gufron ['8]; comics serve as a medium that is
simple, lucid, and readily comprehensible, thus
making them a valuable tool for conveying
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information and knowledge. Furthermore, comics
boast an innate allure that renders the conveyed
message easily digestible and comprehensible, all
without seeming condescending [19 201,

An initial survey conducted with ten students at
SMAN 01 Muaro Jambi concerning adolescent
reproductive health matters including topics, such as
sexuality, HIV/AIDS, and drug awareness, unveiled
some striking insights. The survey disclosed that
seven out of the ten interviewed students lacked
knowledge regarding healthy reproduction.
Reproductive health, often viewed through a narrow
lens solely associated with sexual relations, was
perceived as a taboo subject.

However, it is essential to emphasize that
reproductive health encompasses a broad spectrum,
including the reproductive system, its functions and
processes, and education related to menstruation,
STIs, and various other aspects.

The research team was motivated by the significant
number of adolescents who lacked a proper
understanding of reproductive health, a factor
contributing to the high rates of both drug abuse and
abortion among this population. We assessed the
efficacy of health education delivered through digital
comic media in enhancing healthy reproductive
behaviors among adolescents.

Materials and Methods

Study Design and Participants

This quasi-experimental research employing a one-
group pre-test-post-test design was conducted at
SMAN 01 Muaro Jambi, Indonesia from May 12t to
June 25t, 2023. Data collection was performed in
person through the administration of a
questionnaire. According to the data gathered by the
research team, SMAN 01 Muaro Jambi had a total
student population of 746 students. A sample of 100
students was selected, meeting specific inclusion
criteria: students in grades X and XI who possessed
an Android cellphone and consented to participate as
respondents.

Sample Size

A total of 100 students were calculated using Slovin's
formula at a=0.05 [21], and the total population was
considered to be 158 people.

Study Variables

The dependent variable was the knowledge and
behavior of adolescents regarding reproductive
health. The knowledge variable encompasses ten
questions covering topics, such as the understanding
of reproductive health, the anatomy and physiology
of reproductive organs in both males and females, the
fertile period in adolescents for both genders,
indicators of maturity in adolescents, and STIs.

The assessment of knowledge involves assigning a
score of one for correct answers and a score of zero
for incorrect responses, resulting in a score ranging
from O to 15. A score exceeding seven falls within the
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"good" category, while a score of seven or lower falls
into the "not good" category.

The behavioral variable includes inquiries related to
risky behaviors among adolescents and methods to
prevent risky sexual behavior. These questions
encompass both positive and negative aspects of
behavior.

Data Collection

Data collection was conducted through the
distribution of questionnaires on knowledge [221 with
a Cronbach’s alpha value of 0.880 and behavior [23]
with a Cronbach’s alpha value of 0.771. Each variable
comprised ten questions, which were thoroughly
tested on a sample of 15 students and subsequently
confirmed as valid following necessary revisions. The
participants who  willingly completed the
questionnaires had previously provided informed
consent for their involvement in the research.

To aid in the research process, three students from
the Jambi Ministry of Health Polytechnic were
enlisted and trained to administer and explain the
questionnaire to the study participants.

Data Analysis

For data analysis, the non-parametric Wilcoxon test
was employed due to the non-normal distribution of
the data. This test was used to assess the impact of
the intervention on students' knowledge and
behavior. All data analyses were performed using
SPSS version 16.0 software, with statistical
significance determined at a p-value threshold of
<0.05. Numerical data are represented as mean
values, standard deviation (SD), and the range of
maximum and minimum values for each variable
(both pre- and post-test).

Ethical Considerations

This research was approved by the Health
Polytechnic of Jambi, Jambi Province, Indonesia
(LB.02.06/2/865/2023).

Findings

Table 1 revealed that prior to the educational
intervention, 55% possessed good knowledge
compared to 45% with poor knowledge. After the
intervention, the number of individuals with poor
knowledge decreased to 44%, and those with good
knowledge increased to 68%. In terms of behavior,
60% displayed good behavior before the education,
while 40% exhibited poor behavior. Following the
educational program, the number of students with
poor behavior decreased to 20%, and those with
good behavior increased significantly to 80%.

Table 1. Frequency of respondents based on knowledge before
and after education

Triana et al.
Table 2 indicates that the Kolmogorov-Smirnov
results was significant for both knowledge and
behavior, both in the pre- and post-test phases of
comic-based education. Each of these values was less
than 0.05, signifying that the data for knowledge and
behavior in both the pre-test and post-test did not
follow a normal distribution. Consequently, the
Wilcoxon test was employed for the statistical
difference analysis.

Table 2. Kolmogorov Smirnov test results regarding pre- and post-
test knowledge and behavior

Parameter Statistic df p-Value
Knowledge before comic education 0.235 100 0.0001
Knowledge after comic education 0.271 100 0.0001
Behavior before comic education  0.151 100 0.0001
Behavior after comic education 0.192 100 0.0001

*Significant at >0.05

Table 3 reveals notable differences in mean values of
knowledge and behavior before the introduction of
comic media and after its implementation. The
average knowledge score in the pre-test was 6.23,
which then rose to 13.80 in the post-test, reflecting an
increase in the knowledge score by 7.57. Similarly,
the average behavior score during the pre-test stood
at 4.97 but increased to 8.20 in the post-test,
signifying an improvement in the score by 3.23.

Table 3. Mean pre- and post-test knowledge and behavior scores

Parameter Stage Mean+SD Min-Max p-Value

Knowledge Pre-test 6.23+1.07 4-8 7.57
Post-test 13.80+1.87 11-15

Behavior Pre-test 4.97+1.39 2-8 3.23
Post-test  8.20+1.02  6-10

Parameter Pre-test Post-test
Knowledge

Poor 55(55) 44(44)
Good 45(45) 68(68)
Behavior

Poor 60(60) 20(20)
Good 40(40) 80(80)

Health Education and Health Promotion

An analysis employing the Wilcoxon test was
performed on pre- and post-test respondents and a p-
value of 0.0001 was obtained, which was less than
0.05. Therefore, there was a significant difference in
knowledge and behavior between the pre-training
and post-training stages using digital comics.

Discussion

In the pre-test knowledge questionnaire, only a small
percentage (15%) of respondents, knew about the
signs of physiological changes during adolescent
puberty. Similarly, 14% were aware of the
abbreviation HIV, and a mere 16% knew about the
HIV. In the post-test, a significant improvement was
observed, with 99% of respondents being aware of
healthy psychological changes in teenagers during
puberty. This was accompanied by an understanding
of HIV and AIDS, and the signs of physiological
changes during puberty in teenagers, with 94%
indicating awareness of key concepts, like adolescent
reproductive health, puberty, and sexuality.
However, some respondents still struggled with
certain aspects, such as identifying specific signs of
physiological changes during adolescence, including
enlarged chest, wet dreams, and menstruation.
Conversely, misconceptions persisted among
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respondents, including notions, like easily falling in
love, heightened attraction to the opposite sex,
daydreaming, and fascination with the opposite sex.

According to Van den Akker [24], signs of physiological
changes in adolescent boys encompass a broad range,
including the widening of the chest, growth of fine
hair on the face, hands, and feet, the onset of sperm
production, enlargement of the penis and testicles,
experiencing wet dreams, erections, and ejaculation,
voice changes, and muscle growth. On the other hand,
the signs of physiological changes in teenage girls
involve the development of breasts, beginning from
buds and maturing to full size. Additionally, pubic
hair begins to grow, initially as fine hair that
gradually becomes thicker and curlier. Increased
sweating can lead to more acne, including blackheads
and whiteheads. Vaginal discharge also begins during
this stage. Height increases, particularly following the
first menstruation, with an annual growth rate of five
to 7.5cm until adulthood. There is also an increase in
weight due to changes in body shape, marked by the
appearance of fat in areas, like the upper arms, thighs,
back, hips, and waist [25],

These findings are consistent with several previous
studies. For example, Ansari et al. 10 showed that
comic media influences knowledge about balanced
nutrition among elementary school students.

During the pre-test, respondents exhibited poor
behavior, with nearly half of them lacking awareness
about the importance of specific nutrients for
reproductive health. Most respondents also failed to
grasp the consequences of smoking and drug use.
Following the post-test, significant improvements in
behavior were observed, with 91% of respondents
demonstrating correct behavior. This included an
understanding of measures teenagers should adopt
to prevent the transmission of HIV/AIDS, such as
abstaining from sexual relations and refraining from
drug use. Moreover, they showed increased
awareness of the importance of caution when using
non-sterile medical equipment.

After the post-test, many respondents exhibited
positive behavior related to channeling their sexual
urges in a constructive manner, notably by engaging
in school-based organizational activities aimed at
enhancing the knowledge of the teenage generation.
Additionally, most respondents correctly identified
the means, by which HIV/AIDS can be contracted,
which includes sexual intercourse, needle use, blood
transfusions, and transmission from mother to fetus.
These findings are in line with those of Ansari et al.
[10], who concluded that comic media effectively
enhances individuals' knowledge. Students perceive
comics as valuable learning tools due to their
straightforward use of everyday language, which
makes the content highly accessible and
comprehensible. Comics convey messages concisely
and clearly, catering to the understanding of female
students in particular [20. 26l Furthermore, the
research employed engaging writing styles and
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vibrant comic imagery, motivating female students to
read and engage with the material. Female students
also expressed a strong affinity for the comics'
messages, which were closely related to their daily
experiences, immersing them in the narratives and
deepening their understanding of the issues they
face. This active learning through reading fosters
improved comprehension of the material,
contributing to enhanced academic performance 5 .
Based on our results, as indicated by the responses to
the questionnaires, there was a noticeable difference
in the average scores between the pre-test and post-
test stages. The average knowledge score improved
after the introduction of comic media, signifying a
positive impact on respondents' knowledge levels.
This suggests that the use of comic media had a
significant influence on knowledge enhancement.
Research conducted by Handayani [?7] supports this
notion, asserting that comic media effectively boosts
individuals' knowledge. Students find comics
conducive to learning due to their utilization of
everyday language, which makes the content highly
accessible and comprehensible. The messages
conveyed are concise and lucid, making it easier for
female students, in particular, to comprehend the
comic content.

Utilizing comics for adolescent reproductive health
education proves to be an effective alternative for
disseminating information on this subject. Numerous
community service initiatives employ comics as a
medium for educating adolescents about
reproductive health. For instance, comics are used to
evaluate the effectiveness of reproductive health
education programs on adolescent behavior.
Furthermore, comics can play a vital role in
enhancing teenagers' awareness of the significance of
maintaining reproductive health to prevent STIs [28
29],

Considering these advantages, comic media emerges
as an exceptionally effective tool for educating
teenagers. Adolescent reproductive health comics
offer a compelling alternative for delivering
information about this topic, ultimately enhancing
adolescents' understanding of reproductive health [30.
311, Consequently, schools should embrace more
captivating and innovative media for educating
teenagers about healthy reproduction. The research
was conducted solely at SMAN 01 Muaro Jambi,
posing a limitation as it hinders the generalizability
of the findings to all high school students in Jambi
City.

Conclusion

Health education delivered through digital comic
media has a substantial impact on students'
knowledge and behavior, thereby contributing to the
enhancement of healthy reproductive practices
among teenagers at SMAN 01 Muaro Jambi.
Statistically, a notable disparity exists in both
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knowledge and behavior when comparing the levels
before and after the introduction of digital comics.
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