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ABSTRACT

Diabetes mellitus is one of the global health problems with an increasing prevalence, including among young age
groups. Frequent consumption of sugary drinks can increase the risk of type 2 diabetes, so adolescents need health
education to improve their knowledge and attitudes about the dangers of excessive sugar intake. This research aims
to determine the effectiveness of health education in increasing adolescents' awareness about the dangers of
consuming jumbo iced tea on the risk of diabetes mellitus. This study used a quantitative quasi-experimental
design with 92 respondents selected through convenience sampling. The intervention consisted of health education
through presentations, leaflets, and online mentoring for one week. Data were collected using a knowledge and
attitude questionnaire and analyzed using the Paired and Independent Sample T-Test with a significance of a =
0.05. The research results show that health education significantly increased adolescents' knowledge and attitudes
toward the dangers of consuming jumbo iced tea and the risk of diabetes (p-value = 0.001 for knowledge; p =
0.001 for attitudes). This research demonstrates that health education delivered through classroom presentations,
educational leaflets, and monitoring via groups for one week is effective in improving adolescents' knowledge and
attitudes. Therefore, this method can be adopted as an effective health promotion strategy in the future.
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INTRODUCTION

Diabetes mellitus (DM) is a chronic disease caused by the body's inability to properly control blood
sugar levels due to insufficient production of insulin, the hormone that helps the body process sugar
(Alzyoud et al., 2024). The number of diabetes mellitus cases worldwide among individuals aged
20-79 years is estimated to reach 10.5% (36.6 million people) in 2023-2024, and is projected to rise
to 12.2% (783.2 million people) by 2045 (Sun et al., 2022). According to the 2018 Basic Health
Research (Riskesdas), the prevalence of diabetes mellitus cases in Indonesia was recorded at 10.9%.
Currently, this figure has reached 11.7% in 2023 (F. Santika, 2024). The most common form of
diabetes mellitus is type 2 diabetes mellitus, which accounts for approximately 90% of DM cases
(Rani & Mulyani, 2021). Type 2 DM is caused by the body's tissues' inability to respond to insulin
or to synthesize insulin (Afandi & Marpaung, 2019).

Low knowledge and attitudes among adolescents toward the consumption of sugary drinks indicate
a lack of awareness regarding the negative impacts of excessive sugar intake on body health
(Angelina & Herwanto, 2022). Many adolescents consume sugary drinks such as iced tea, sodas, or
other packaged beverages excessively because they are considered refreshing and part of a modern
lifestyle (S. L. Sari et al., 2021). However, most adolescents do not yet understand that such habits
can increase the risk of obesity, metabolic disorders, and type 2 diabetes mellitus in the long term
(M. A. K. Sari & Lestari, 2024).

Health education as a promotive and preventive effort can enhance adolescents' knowledge and
attitudes through concise and engaging leaflets, combined with intensive monitoring in online

1095


https://doi.org/10.37287/ijghr.v8i1.583
http://jurnal.globalhealthsciencegroup.com/index.php/IJGHR

Indonesian Journal of Global Health Research, Vol 8 No 1, February 2026

groups to provide reminders and share videos on diabetes mellitus, motivation, and quick responses,
thereby encouraging active engagement and the adoption of healthy behaviors (Niruri et al., 2023).
Several studies indicate that combining face-to-face health education with printed media and online
monitoring is more effective in improving understanding and the application of healthy behaviors
compared to face-to-face education alone (Hapitria & Padmawati, 2017).

A study by (Halimatushadyah et al., 2025) shows that school-based health education can improve
adolescents' knowledge and behavior regarding diabetes. The research results indicate a significant
increase in knowledge and behavior scores among adolescents after the health education
intervention. Additionally, this study also demonstrates a significant decrease in diabetes
complications following the health education intervention.

This health education is important to conduct because the consumption of sugary drinks among
adolescents is increasing, while their level of knowledge and attitudes toward the impacts of
excessive sugar remain low (Daniel & Triyanti, 2023). This condition can increase the risk of non-
communicable diseases, such as obesity and type 2 diabetes mellitus, at a young age (Widiasari et
al., 2021). Through this research, an overview of adolescents' knowledge and attitudes toward the
consumption of sugary drinks can be obtained, which can subsequently serve as a basis for
designing more effective health promotion strategies and educational interventions to prevent future
health risks.

METHOD

This study used a convenience sampling technique, selecting 92 respondents from students at SMA
Negeri 2 Sukoharjo. The study was conducted after obtaining permission from the school and was
declared ethically sound by the Research Ethics Committee of the Faculty of Medicine,
Muhammadiyah University of Surakarta, with the ethics certificate number 5646/B.1/KEPK-
FKUMS/III/2025. The intervention was delivered through health education using classroom
presentations and the distribution of educational leaflets. This was followed by a one-week online
mentoring session through discussion groups to provide reminders, motivation, and clarification of
the material. Data were collected using a knowledge and attitude questionnaire that had been tested
for validity and reliability. Data collection was conducted twice: a pre-test before the intervention
and a post-test one week after the intervention to assess changes in respondents' knowledge and
attitudes regarding the risk of diabetes mellitus due to consumption of sweetened beverages. Data
analysis was conducted quantitatively, including univariate analysis to describe the characteristics
of respondents, and bivariate analysis using the Paired Sample T-Test and Independent Sample T-
Test to determine differences in knowledge and attitude levels before and after the intervention in
the intervention and control groups. The significance level was set at o = 0.05.

RESULT
Table 1.
Frequency distribution of respondents by age and gender (n=92)

Respondent characteristics F %
Age

15 17 18
16 64 70
17 10 11
18 1 1
Gender
Male 31 34
Female 61 66

Based on Table 1, the characteristics of the majority of respondents in this study were 16-year-old
adolescents and female, so this group became the main representation in the implementation of
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health education interventions regarding the risk of diabetes mellitus.

Table 2.
Summary of Data Normality Test Results
No. Group Observation P Value of Knowledge P Value of Attitude
1. Intervention Pre-test 0,053 0,097
Post-test 0,122 0,200
2. Control Pre-test 0,052 0,070
Post-test 0,063 0,085

Based on table 2, the level of knowledge of respondents was obtained with a value of p = 0.053 in
the pre-test value, and p = 0.122 in the post-test value 1 week after being given intervention
(counseling), while the value of p = 0.052 in the pre-test value, and p = 0.053 in the post-test value
1 week in the control group. The attitude value was obtained p = 0.097 in the pre-test value, and p =
0.200 in the post-test value 1 week after being given intervention (counseling) and the value of p =
0.070 in the pre-test value, and p = 0.085 in the post-test value 1 week in the control group. From
the pre-test and post-test value data in the intervention group and the control group after 1 week,
both values were p > 0.05, so it can be concluded that the data is normally distributed.
Table 3.
Frequency Distribution of Knowledge Scores of Adolescents about Diabetes Mellitus (pre-test) and
(post-test) in the Intervention Group and Control Group

Observation Group Knowledge Score f %
Pre Test Intervention Not enough 3 6,52
Enough 43 93,48
Good 0 0
Control Not enough 5 10,87
Enough 41 89,13
Good 0 0
Post Test Intervention Not enough 0 0
Enough 18 39,13
Good 28 60,87
Control Not enough 6 13,044
Enough 39 84,78
Good 1 2,176

Table 3, there was a significant increase in knowledge in the intervention group after
treatment/intervention, as indicated by a shift in scores from the "sufficient" to "good" category.
Conversely, the control group did not show significant changes, with most respondents remaining in
the "sufficient" category and some remaining in the "poor" category. This indicates that the
intervention was effective in improving adolescents' knowledge about diabetes mellitus.
Table 4.
Frequency Distribution of Adolescent Attitude Scores Toward Diabetes Mellitus (Pre-test) and
(Post-test) in the Intervention Group and Control Group

Observation Group Knowledge Score f %
Pre Test Intervention Not enough 14 30,44
Enough 29 63,04
Good 3 6,52
Control Not enough 8 17,39
Enough 37 80,43
Good 1 2,18
Post Test Intervention Not enough 0 0
Enough 17 36,96
Good 29 63,04
Control Not enough 8 17,39
Enough 36 78,26
Good 2 4,35

Table 4, it can be concluded that the intervention given to the intervention group was effective in
improving adolescents' attitudes toward diabetes mellitus, as seen from the large score from the
"poor" and "sufficient" categories to the "good" category. Conversely, in the control group, there
was no significant change before and after the post-test, indicating that without intervention, there
would not have been a significant improvement in attitudes.
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Table 5.

Results of Paired T-Test Analysis of Pre-test and Post-test of Adolescents' Knowledge about
Diabetes Mellitus in the Intervention and Control Groups

Variable

Group

P Value Significance Test Results

Knowledge Intervention

0,001 There is a significant difference
in adolescent knowledge about

diabetes mellitus in the pretest

and posttest because the p
value (0.001) <0.05

Control

0,621 There was no significant

difference in  adolescents'
knowledge about diabetes

mellitus in the pretest and

posttest because the p value
(0.621) > 0.05

Attitude Intervention

0,001 There is a significant difference

in adolescent attitudes about
diabetes mellitus in the pretest

and posttest because the p
value (0.001) <0.05

Control

0,553 There was no significant
difference in adolescent

attitudes about diabetes

mellitus in the pretest and

posttest because the p value
(0.553)>0.05

Based on table 5, it can be concluded that there is a significant difference in adolescent attitudes
about diabetes mellitus between the pretest and posttest in the intervention group and there is no
significant difference in adolescent attitudes about diabetes mellitus between the pretest and

posttest in the control group.

Table 6.
Results of the Independent Sample T Test on the Intervention Group and the Control Group

Variables

P Value

Result

Knowledge

0,001

Based on the results of the unpaired t-test for
adolescent knowledge about diabetes mellitus,
the results obtained were that the p-value
(0.001) was less than 0.05, so the null
hypothesis (Ho) was rejected and the
alternative hypothesis (Ha) was accepted. This
means that there was a significant difference
between the post-test scores in the group that
received intervention or treatment using
counseling interventions with group monitoring
for 1 week compared to the group that did not
receive intervention.

Attitude

0,001

Based on the results of the unpaired t-test for
adolescent attitudes towards diabetes mellitus,
the p-value (0.001) was less than 0.05, so the
null hypothesis (Ho) was rejected and the
alternative hypothesis (Ha) was accepted. This
means that there was a significant difference
between the post-test scores in the group that
received intervention or treatment using
counseling interventions with group monitoring
for 1 week compared to the group that did not
receive intervention.

Thus, it can be concluded that the counseling method by providing leaflets, class presentations
and group monitoring for 1 week is effective in increasing the knowledge and attitudes of
adolescents about diabetes mellitus at SMAN 2 Sukoharjo.
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DISCUSSION

The results of this study indicate a significant increase in knowledge and attitudes in adolescents
after being given an educational intervention, with a p-value <0.05 based on a paired t-test. This
increase is in line with the findings of other studies that state that module-based educational
programs are able to effectively improve the understanding of basic concepts in adolescents. A
study by (Boku et al., 2024) in the Journal of Adolescent Health reported that a similar intervention
resulted in a 25-30% increase in knowledge scores in adolescents in urban areas, thanks to an
interactive approach involving group discussions. These results are also supported by research by
Johnson and (Chen et al., 2020) in the International Journal of Public Health, which showed that
factual information-based education can reduce the level of misconceptions by up to 40% in
Southeast Asian adolescents. These findings confirm that low initial knowledge in adolescents,
which is generally caused by limited access to information, can be significantly improved through
simple, interactive, and age-relevant teaching methods.

Specifically, the increase in knowledge in this study was evident in adolescents' understanding of
basic information about health risks and prevention efforts, where the average pre-test score of 45%
increased to 78% after the educational intervention. This illustrates that during adolescence (13—18
years), cognitive development is still plastic, making the brain more responsive to new information,
as explained in Piaget's theory of the formal operational stage, quoted in the book Adolescent
Psychology by (Alshahrani et al., 2025). In addition, adolescents have a high curiosity and the
ability to adapt quickly to visual and narrative materials, which makes interactive educational
methods more effective than conventional approaches in adult age groups. Research by (Angesti et
al., 2025) in Health Education Research strengthens this argument, by showing that adolescents
who received interactive education were able to maintain up to 80% knowledge retention after three
months, due to strong intrinsic motivation to learn and behave healthily.

This increase in knowledge also has implications for changes in adolescent attitudes towards the
prevention of non-communicable diseases, particularly diabetes mellitus. The results of this study
also found a significant relationship between attitudes and the incidence of diabetes mellitus in
respondents, where participants with positive attitudes towards diabetes prevention (65.7%) had a
lower prevalence of diabetes, with a statistically significant p-value (p = 0.001). This is in line with
research (Hamidah & Budiarto, 2023) which shows that positive attitudes play an important role in
shaping behaviors for the prevention and management of chronic diseases. Individuals with a good
attitude towards health tend to be more disciplined in maintaining a diet, exercising regularly, and
checking blood sugar levels regularly (Salimung, 2024). This positive attitude is an important
foundation in controlling diabetes mellitus because it encourages the formation of sustainable
healthy lifestyle habits.

The majority of respondents demonstrated a positive attitude toward diabetes prevention,
particularly regarding sugar management and the importance of physical activity. Approximately
78% of respondents agreed that a healthy diet can prevent diabetes, but 35% were inconsistent in
their implementation. This gap between positive attitudes and actual behavior indicates that
behavioral change is not solely determined by individual attitudes but is also influenced by
environmental factors, personal motivation, and social support (Angelina & Herwanto, 2022). Some
respondents still held the misconception that diabetes only affects the elderly, leading them to pay
less attention to early prevention efforts.

This discrepancy between attitudes and behavior confirms that improving knowledge and attitudes
is insufficient without adequate external support. Factors such as the availability of healthy food,
family encouragement, and access to healthcare facilities also play a crucial role (Putri &
Puspitasari, 2024). Social support, whether from family, peers, or healthcare professionals, can
strengthen positive attitudes and translate them into concrete actions. Therefore, health promotion
interventions related to diabetes mellitus need to be designed comprehensively, not only
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emphasizing increasing cognitive knowledge, but also on forming positive attitudes followed by
behavioral guidance and strengthening psychosocial support in the adolescent environment.

CONCLUSION

This study concludes that health counseling through classroom presentations, distribution of
educational leaflets, and online monitoring for one week effectively enhances adolescents'
knowledge and attitudes toward the risks of diabetes mellitus resulting from excessive consumption
of sugary drinks such as jumbo iced tea, with a significant increase in the intervention group
demonstrated by statistically meaningful differences for both variables based on paired and
independent t-tests, while the control group experienced no change. This intervention in the field of
nursing can be utilized as a promotive-preventive medium to prevent non-communicable diseases
among adolescents, although limitations exist, such as a convenience sample restricted to one
school and a short follow-up duration. Therefore, recommendations for future research include
longitudinal multi-site studies with larger sample sizes and the implementation of this intervention
in high-risk adolescent populations, such as those in rural areas or with genetic diabetes factors, to
optimize preventive and collaborative nursing models in Indonesia.
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