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Abstract 

Nutritional problems can affect cognitive ability, productivity, and performance in 
adolescents. Therefore, it is crucial to address obesity among adolescents.  

Aims: This study explores the impact of digital literacy interventions using QR-Code media 
on changing fast food consumption habits among obese adolescents at SMAN 6 Bengkulu 
City. 

Methodology: This study uses a pre-experimental method with the One Group Pre-Test 
and Post-Test method. It involves student classes X and XI using purposive sampling (n=41). 
The Wilcoxon Signed Rank test and McNemar test were used for analysis.  

Results: Research results show that existence influences significant digital literacy toward 
understanding obesity and eating habits (p-value = 0.0001). 

Scientific Novelty: This research is unique in that it applies digital literacy interventions using 
QR-Code media to enhance understanding and awareness of healthy dietary choices, aimed 
at changing fast food consumption habits among obese adolescents. 

Conclusion: Digital literacy significantly impacts understanding and habits of teenager 
obesity. 
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Introduction 
Adolescence is a critical transitional phase from childhood to adulthood, with significant physical, emotional, and 

social changes. According to the Regulation of the Minister of Health of the Republic of Indonesia Number 25 of 
2014, adolescents are defined as individuals aged 10 to 18 years [1]. During this period, nutritional issues can 
significantly affect performance, productivity, and cognitive abilities. Nutritional status is a crucial factor in 
determining health outcomes; undernutrition increases susceptibility to diseases, while overnutrition and obesity 
are linked to degenerative conditions [2]. Recent data from the SSGI in 2022 indicates that 16% of children aged 13-
15 years and 13.5% of those aged 16-18 years are classified as overweight or obese [3]. The 2018 Basic Health 
Research identified multiple contributors to adolescent obesity, including inadequate physical activity, genetic 
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predispositions, environmental influences, hormonal changes, and psychological factors. A major contributor is 
excessive caloric intake without corresponding energy expenditure, leading to unhealthy weight accumulation. 

Obesity among adolescents is a significant concern, as studies show that 80% of obese adolescents are likely to 
remain obese into adulthood. This condition increases the risk of serious health issues, such as hypertension and 
type 2 diabetes, which are traditionally associated with older populations. Additionally, obese adolescents face 
heightened risks for heart disease, stroke, diabetes, and even neurodegenerative conditions like Alzheimer’s disease 
[4]. A shift in dietary patterns, particularly the increased consumption of fast food high in calories, fats, and 
cholesterol, reflects a broader transition to Western dietary habits. The appeal of fast food, bolstered by targeted 
advertising, has led to its widespread popularity among adolescents [5].  

In Bengkulu City, the prevalence of obesity among adolescents is concerning, with rates reaching 6.27%, making 
it the second highest in Bengkulu province. This issue is compounded by adolescents’ limited understanding of the 
health impacts of fast food consumption and a lack of effective digital literacy for health education. Consequently, 
the central research question arises: How does participation in digital literacy classes utilizing QR-Code media 
influence fast food consumption habits among obese adolescents at SMAN 6 Bengkulu City? 

Obesity prevention can be done by providing education. To increase knowledge, health education must be 
provided through media that is interesting for the target group to understand and behave. Lectures, print, audio, 
visual, and audiovisual are several health education media [6]. Understanding the use of digital literacy requires 
educational delivery media through QR-Code; QR is addressed to be translated quickly; QR stands for Quick 
Response. One type of barcode is a QR-Code, which can be read by a cellphone camera [7]. QR-Code can store 
information in the form of a URL link, which can be used for open documents, images, advertisements, and other 
websites. People who have a reader and camera application on their cellphones can use this capability to scan and 
access certain websites without typing the URL address. With that, digital literacy is needed for obese adolescents 
to change their habit of eating fast food using QR-code media. Understanding of diseases and their prevention, 
improved access to healthcare services, enhanced adherence to treatment, and involvement in health decision-
making [8]. 

The objective of this study is to investigate the impact of digital literacy interventions, specifically through QR-
code media, on the eating habits of obese adolescents at SMAN 6 Bengkulu City. By enhancing understanding and 
awareness of healthy dietary choices, this research aims to promote better eating habits and reduce the prevalence 
of obesity among adolescents in the target population. 

 

Case Presentation 
This study uses a pre-experimental method with the One Group Pre-Test and Post-Test method. The independent 

variable is the digital literacy class with QR-Code media and the dependent variable is the habit of eating fast food 
in obese adolescents. This case study explores the impact of digital literacy interventions using QR-Code media on 
changing fast food consumption habits among obese adolescents at SMAN 6 Bengkulu City, highlighting the urgent 
need for effective health education in addressing rising obesity rates in this demographic. 

O1----------------------------------------X------------------------- -----------------------------------O2 
Pre-test Digital literacy class intervention Post-test 

Information: 
O1: Habit of eating fast food before attending digital literacy class. 
X: Providing digital literacy class interventions with QR-code media about habits 
fast food consumption in obese adolescents at SMAN 6 Bengkulu City. 
O2: The habit of eating fast food after taking a digital literacy class. 

This study employs a purposive sampling technique [9], a non-random sampling method aimed at selecting 
participants who meet specific criteria aligned with the research objectives and are responsive to the research 
questions [10]. The minimum sample size for this study is 41 participants. The participants in this study are students 
from grades X and XI (n=41) at SMAN 6 Bengkulu City, selected through purposive sampling. This approach ensures 
that the sample is representative of adolescents experiencing obesity-related issues, which is the primary focus of 
the research. Demographic information collected from participants includes ages 16 years old until 17 years old. 
These characteristics will provide context for understanding the population under study and allow for a more 
nuanced analysis of the intervention's effectiveness. The intervention involves digital literacy training using QR-code 
media. Participants will receive education on healthy eating habits and the negative impacts of fast food 
consumption, facilitated through interactive QR-Code resources. These resources may include links to informative 
articles, videos, and infographics that participants can easily access using smartphones.  
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The study will follow a pre-test and post-test methodology. Initially, participants will complete a pre-test 
questionnaire assessing their current eating habits, knowledge about nutrition, and frequency of fast food 
consumption. A post-test will be administered after the intervention to evaluate any changes in these areas. Data 
analysis will be conducted using non-parametric tests, specifically the Wilcoxon Signed Rank and McNemar tests. 
The Wilcoxon Signed Rank test will be used to analyze differences in continuous data (such as changes in knowledge 
scores before and after the intervention). The McNemar test will be employed to evaluate changes in categorical 
variables, such as the frequency of fast food consumption. These statistical tests are appropriate given the study's 
sample size and the nature of the data, providing robust insights into the effectiveness of the digital literacy 
intervention. This study has received approval from the Research Ethics Committee of the Ministry of Health of 
Bengkulu Health Polytechnic no KEPK.BKL/097/03/2024. 

Table 1. QR-Code Media Development Test Results 

Test subjects 
Validity Results Information 

Media expert test 
80.8% Worth a try 

Table 1 shows the results of the validity test of the media that has been developed and evaluated based on 
effectiveness and efficiency, consistency, maintainability, ease of use, documentation, usability, communication, 
creativity and innovation, images, colours, and designs. The results of the media validity test using the media validity 
test formula of 80.8% indicate that the QR-Code media is worthy of being tested. This is said to be worthy of being 
tested based on media test standards with a classification of media validity assessment aspects, namely very valid 
(90% -100%), valid (80% -89%), quite valid (65% -79%), very invalid (55% -64%), and invalid (≤55%). Development of 
promotional media that is more healthy and easily accessible, including health promotion media through social 
media, in line with the research ``The Role of Digital Media in Health Promotion Efforts to Improve Public Health: 
Literature Review'' States that this will improve public health. Knowledge about diseases and their prevention, better 
access to health services, increased adherence to treatment, and participation in health decision-making [8]. 

Table 2. Characteristics Teenager Obesity at SMAN 06 Bengkulu City School 

Respondent characteristics Frequency Percentage (%) 

Gender 

Man 
Woman 

 

22 

19 

 

53.65 

46.35 

Age 

16 years 

17 years  

 

16 

25 

 

39.03 

60.97 

Pocket money  

≤Rp 10,000 

Rp. 11,000-Rp. 25,000 

> Rp. 25,000  

 

10 

24 

7 

 

24.39 

58.54 

17.07  

Access to Information 

social media 

print media 

Electronic Media 

 

39 

1 

1 

 

95.12 

2.44 

2.44 

Work 

Private (traders, farmers, etc.) 

Civil servants 

Indonesian National Armed 
Forces/Indonesian National Police 

 

36 

 

4 

1 

 

87.80 

 

9.75 

2.45 

Nutritional status (BMI) 

Obesity 

Obesity  

 

12 

29 

 

29.27 

70.73 
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Table 2 shows the characteristics of obese adolescents at SMAN 0 6 Bengkulu City based on gender, age, pocket 
money, access to information, and nutritional status. Based on gender characteristics, the proportion of male 
students is 22 people (53.65%), and female students are 19 people (46.35%). Likewise, characteristics according to 
age, the proportion of 16-year-olds is 16 students (39.02%) and 17-year-olds is 25 students (60.97%), characteristics 
of pocket money, the proportion of pocket money is dominated by the range of Rp. 11,000-Rp. Twenty-five thousand 
as many as 24 students (58.53%), characteristics according to access to information between social media, print 
media, and electronic media, but obese adolescents tend to have access to social media as many as 29 students 
(95.12%), with their parents' jobs 36 people (85.4%) are private workers. The characteristics of the nutritional status 
of obese adolescents according to BMI show that 29 students (70.73%) are obese adolescents. 

Obesity in adolescents can be caused by many factors, namely genetic factors and other external factors. 
Excessive consumption of macronutrients, lack of physical activity, consumption of fast food, and unbalanced diet 
are the most common causes of obesity. There are important differences between men and women who are 
overweight [10]. Gender plays a role in obesity rates, as men and women have different tendencies to gain more 
nutritional space. Men are more likely to suffer from overnutrition and obesity than women [11]. 

In adolescence, the body requires more energy and nutrients due to accelerated growth and development related 
to age and fast food eating habits in obese adolescents at SMAN 0 6 Bengkulu City. This is in line with the study 
"Gender and Age at Risk of Obesity in Adolescents in Indonesia", which states that adolescents are at risk of obesity, 
which will continue into adulthood [12]  . Another factor is that schoolchildren spend their pocket money on 
shopping inside and outside school. The cause may be because there is a relationship between the existence and 
amount of student pocket money with higher nutritional levels. Parents with high economic status can buy more 
expensive food and are more likely to consume fast food [13]. Adolescents who watch food or beverage 
advertisements often eat more than those who do not. If someone continues to consume fast food or foods high in 
saturated fat, it can cause health problems [14]. 

Table 3. Difference in Average Knowledge Before and After Digital Literacy Class with QR-Code Media in 
Obese Adolescents 

Knowledge n Min-Max X ± SD p value 

Before 41 13-67 36.05 ± 12.54 0.0001 α 

After 41 40-100 76.56 ± 13.27 

α Wilcoxon Signed Rank 

Table 3 shows the average pre-test literacy level of obese adolescents 36.0 5±12.54 and the average post-test 
literacy level of obese adolescents 76.5 7±13.24. Based on the test results with a p-value of 0.000 1≤0.05, it can be 
concluded that there is a difference in literacy before and after the intervention. 

Table 4. Differences in Literacy Levels Before and After Digital Literacy Class Intervention 

  

 

Before 

Literacy Level After  

Amount 

 

p- value Not good Good 

Not good 1 37 38 0.0001 α 

Good 0 3 3 

Total 1 40 41 

α McNemar's Test 

According to Table 4, the McNemar test results indicated that 1 obese adolescent showed no lasting improvement 
in their literacy level. Meanwhile, 37 adolescents improved from bad to good, and 3 adolescents in the good 
category became even better. No adolescents moved from the good category to a less favorable one. The McNemar 
test showed a p-value of 0.000 (less than 0.05), indicating a significant change in literacy levels before and after the 
intervention, with an overall improvement of 90.24%. Additionally, there was a 7.31% increase in understanding 
health-related topics among these adolescents. This finding aligns with the study "Health Literacy in a Complex 
Digital Media Landscape," which highlights how obese adolescents actively search for health information online, 
particularly about food and nutrition. As internet usage grows, research on how adolescents engage with online 
health information becomes more important. Therefore, the impact of digital literacy classes focused on health issues 
is crucial for enhancing knowledge and understanding among obese adolescents [15]. 

https://creativecommons.org/licenses/by/4.0/


Futurity Medicine | Vol. 3, No.4 

 88 

©Copyright 2024 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International License. 

Table 5. The Influence of Digital Literacy on Fast food Eating Habits in Teenagers 

Eating habits n Min-Max X̄ ± SD p value 

Before 41 20.0-29.0 24.58 ± 1.96 0.0001 α 

After 41 13.50-23.50 18.32  1.64 

     α Wilcoxon Signed Rank Test 

Table 5 illustrates the impact of digital literacy classes on the eating habits of obese adolescents before and after 
intervention. The average score before the classes was 24.58 (± 1.96), while the average score after the classes 
dropped to 18.32 (± 1.64). This indicates a significant reduction in their eating habits. With a p-value of 0.0001 (which 
is less than 0.05), we can conclude that the digital literacy classes using QR-Code media effectively influenced the 
eating habits of obese adolescents. 

Table 6. Changes in Eating Habits Before and After Digital Literacy Class Intervention 

 

 

Before 

Food fast serving After  

Amount 

p value 

Often Seldom 

Often 0 36 36 0.0001 α 

Seldom 0 5 5 

Total 0 41 41 
     α McNemar's Test 

 

According to Table 6, the McNemar test results indicate that after participating in the digital literacy class, 36 
teenagers reduced their fast food consumption, while 5 teenagers also ate fast food less frequently. The p-value of 
0.0001 (which is less than 0.05) shows a significant change in the eating habits of obese teenagers before and after 
the digital literacy intervention. Specifically, there was an 87.8% decrease in the frequency of fast food consumption, 
with scores changing from 235 or higher to below 235, indicating a shift from "often" to "seldom." Additionally, 
12.19% of participants went from "rarely" to "seldom" consuming fast food. It can be concluded that digital literacy 
classes affect fast food habits in obese teenagers after measurements were taken using the Semi-Quantitative Form 
Food Frequency (SQ-FFQ) before and after the intervention and calculated based on the score [16]. This is also in 
line with the research "Fast food consumption, emotional and behavioral problems in adolescents with overweight 
and obesity problems", which states that there is a relevant relationship between fast food consumption and obesity 
in Indramayu adolescents with a p-value = 0.0001, this digital literacy is expected to change the habits of adolescents 
who are obese and even change their eating habits [17-25]. 

Conclusion 
The digital literacy class addressing adolescent obesity at SMAN 06 Bengkulu City significantly improved, with an 

increase of 90.24% in post-intervention scores. Students who initially fell into the "insufficient" category improved to 
"good," with a statistically significant p-value of 0.0001 (p ≤ 0.05). This indicates a clear difference in digital literacy 
levels before and after the intervention. Additionally, there was a noticeable change in fast food consumption habits 
among obese adolescents at SMAN 06 Bengkulu City, as reflected in the Semi-Quantitative Meal Frequency (SQ-
FFQ) results. The frequency of fast food consumption decreased significantly, with an 87.8% change in scores, 
highlighting the effectiveness of the digital literacy intervention in modifying eating habits. These findings suggest 
that implementing digital literacy programs can play a crucial role in education and obesity prevention among 
adolescents. Schools can foster healthier choices and promote long-term well-being by enhancing students' 
understanding of nutrition and the consequences of unhealthy eating habits. Educational institutions and public 
health organizations should consider integrating similar digital literacy initiatives into obesity prevention strategies 
to empower adolescents with the knowledge necessary to make informed dietary decisions. Despite the positive 
outcomes, this study has several limitations. While adequate for preliminary findings, the sample size may not fully 
represent the broader adolescent population in Bengkulu. 

Additionally, the reliance on self-reported data for dietary habits may introduce bias. Future research could 
benefit from a larger, more diverse sample and the inclusion of objective measures of dietary intake to strengthen 
the findings. Furthermore, the study's duration was limited, making assessing the long-term sustainability of 
behaviour changes post-intervention difficult. 

 Suggestions for Future Research 
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Future research should expand on the findings of this study by exploring the long-term sustainability of behaviour 
changes induced by digital literacy interventions. Investigating a broader and more diverse sample across different 
geographic and cultural contexts will provide deeper insights into the universal applicability of such interventions. 
Moreover, incorporating objective measures of dietary habits and physical activity, such as wearable technology 
data, can enhance the reliability of findings. Future studies could also evaluate integrating other digital tools, like 
gamification or social media campaigns, to complement QR-code-based interventions. Exploring the psychological 
and emotional factors influencing adolescents’ eating behaviours would add depth to understanding obesity-related 
habits. Additionally, longitudinal studies are necessary to assess the impact of digital literacy on adolescent health 
outcomes, including reductions in obesity prevalence and improvements in related health metrics over time. These 
advancements can guide more robust and effective public health strategies for combating adolescent obesity. 

Declarations 
Author Contributions 

Conceptualization, Chairani Riski and Demsa Simbolon; methodology, Chairani Riski; software, Linda; validation, 
Chairani Riski, Demsa Simbolon, and Linda; formal analysis, Chairani Riski; investigation, Chairani Riski and Linda; 
data curation, Linda; writing—original draft preparation, Chairani Riski; writing—review and editing, Demsa Simbolon; 
visualization, Linda; supervision, Demsa Simbolon; project administration, Demsa Simbolon; funding acquisition, 
Demsa Simbolon. All authors have read and agreed to the published version of the manuscript. 

All authors have read and agreed to the published version of the manuscript. 

Funding 

Funding information is not available. 

Institutional Review Board Statement 

This study has received approval from the Research Ethics Committee of the Ministry of Health of Bengkulu Health 
Polytechnic no KEPK.BKL/097/03/2024. 

Informed Consent Statement 

Not Applicable 

Conflicts of Interest 

The authors declare that there are no conflicts of interest regarding the publication of this manuscript. In addition, 
the ethical issues, including plagiarism, misconduct, data fabrication and/or falsification, double publication and/or 
submission, and redundancies, have been completely observed by the authors. 

References  
1. Laili RD, Ethasari RK, Mundiastuti L, Hayudanti D, Alristina AD, Estuningsih Y, et al. Edukasi Gizi Seimbang di SMA 

Muhammadiyah 3 Surabaya sebagai Upaya Pencegahan Anemia dan Obesitas pada Remaja. Journal of Community 
Engagement in Health and Nursing [Internet]. 2023;1(2):80–5. Available from: http://dx.doi.org/10.30643/jcehn.v1i2.310 

2. Muchtar F, Sabrin S, Effendy DS, Lestari H, Bahar H. Pengukuran status gizi remaja putri sebagai upaya pencegahan masalah 
gizi di Desa Mekar Kecamatan Soropia Kabupaten Konawe. Masyarakat [Internet]. 2022;4(1). Available from: 
http://dx.doi.org/10.58258/abdi.v4i1.3782 

3. Nugroho MR, Armeidi E, Mahyuddin M. Analysis of Indonesia’s nutritional status survey results 2021–2022: Trend of stunting 
prevalence rates in the Provinces of south Sumatera and Bengkulu towards a national target of 14% in 2024. Indonesian 
Journal of Health Research and Development [Internet]. 2023;1(1):1–7. Available from: 
http://dx.doi.org/10.58723/ijhrd.v1i1.26 

4. Simpati R, Sugesti R. Pengaruh Konsumsi Fast Food, Asupan Sarapan Pagi dan Aktivitas Fisik terhadap Kejadian Obesitas 
pada Remaja Putri. sjki [Internet]. 2021;1(1):1–11. Available from: http://dx.doi.org/10.53801/sjki.v1i1.1 

5. Istyanto F, Maghfiroh A. Peran Mikronutrisi Sebagai Upaya dalam Pencegahan Covid-19. Jurnal Ilmiah Permas: Jurnal Ilmiah 
STIKES Kendal [Internet]. 2021 [cited 2024 Dec 27];11(1):99–110. Available from: 
https://journal.stikeskendal.ac.id/index.php/PSKM/article/view/1065 

6. Handini M. Effectiveness of Video Media and Leaflets for Reproductive Health Education for Grade 5 Students of SD 
Muhammadiyah Sokonandi. JournalStudentUnyAcId. 2021;2(1):278–82. 

7. Abdussalaam F, Gunawan E. Perancangan Sistem Informasi Surat Keterangan Psikiatri Berbasis Web Dengan Otentikasi Qr-
Code. Jurnal Sintesis [Internet]. 2022;2(2):48–57. Available from: http://dx.doi.org/10.56399/jst.v2i2.19 

8. Hutabri E. Validitas Media Pembelajaran Multimedia Pada Mata Pelajaran Simulasi Dan Komunikasi Digital. SNISTEK 

https://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.30643/jcehn.v1i2.310
http://dx.doi.org/10.58258/abdi.v4i1.3782
http://dx.doi.org/10.58723/ijhrd.v1i1.26
http://dx.doi.org/10.53801/sjki.v1i1.1
https://journal.stikeskendal.ac.id/index.php/PSKM/article/view/1065
http://dx.doi.org/10.56399/jst.v2i2.19


Futurity Medicine | Vol. 3, No.4 

 90 

©Copyright 2024 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International License. 

[Internet]. 2022Jan.22;4:296-300. Available from: https://ejournal.upbatam.ac.id/index.php/prosiding/article/view/5363 

9. Lenaini I. Teknik pengambilan sampel purposive dan snowball sampling. Historis. 2021;6(1):33-39. 

10. Annahar CN, Hendrati LY. Factors Related to Depression in Overweight-Obese Adolescents in Jombang Regency. IKESMA: 
Jurnal Ilmu Kesehatan Masyarakat [Internet]. 2022;18(2):63. Available from: http://dx.doi.org/10.19184/ikesma.v18i1.27165 

11. Hanani R, Badrah S, Noviasty R. Pola Makan, Aktivitas Fisik dan Genetik Mempengaruhi Kejadian Obesitas Pada Remaja di 
SMK Wilayah Kerja Puskesmas Segiri. J Kesehat Metro Sai Wawai [Internet]. 2021 [cited 2024 Dec 27]; Available from: 
http://repository.unmul.ac.id/handle/123456789/12015 

12. Nugroho PS. Gender and Age at Risk of Obesity in Adolescents in Indonesia. An-Nadaa Jurnal Kesehatan Masyarakat. 
[Internet]. 2020 [cited 2024 Dec 27];7(2):110. Available from: https://ojs.uniska-bjm.ac.id/index.php/ANN/article/view/3581 

13. Rahman J, Fatmawati I, Syah MNH, Sufyan DL. Relationship between peer group support, pocket money and food 
consumption patterns with more nutritional status in adolescents. Action: Aceh Nutrition Journal. 2021;6(1):65-74.  

14. Firdausi NQ, Nurida A, Triastuti N. Literature Review: The Impact of Screen Time on Adolescent Obesity. Indones J Biomed 
Sci Heal. 2023;3(1):24–31.  

15. Holmberg C, Berg C, Dahlgren J, Lissner L, Chaplin JE. Health literacy in a complex digital media landscape: Pediatric 
obesity patients’ experiences with online weight, food, and health information. Health Informatics J [Internet]. 
2019;25(4):1343–57. Available from: http://dx.doi.org/10.1177/1460458218759699 

16. Ramadhani NF, Siregar KN, Adrian V, Sari IR, Hikmahrachim HG. Hubungan Aktivitas Fisik dengan Diabetes Melitus pada 
Wanita Usia 20-25 di DKI Jakarta (Analisis Data Posbindu PTM 2019). Bikfokes [Internet]. 2022;2(2). Available from: 
http://dx.doi.org/10.51181/bikfokes.v2i2.5820 

17. Ishak Z, Fin LS, Wan Ibrahim WAH, Md. Zain F, Yahya A, Selamat R, et al. Fast food intake, emotional and behavioral problems 
among adolescents with overweight and obese problems participating in MyBFF@school intervention program. SAGE Open 
[Internet]. 2022;12(1):215824402210866. Available from: http://dx.doi.org/10.1177/21582440221086604 

18.  Baspakova A, Zinalieva A, Abitova A, Rakhmanov Y. Characteristics of fast food consumption among adolescents. Proc Nutr 
Soc [Internet]. 2020;79(OCE2). Available from: https://doi.org/10.1017/s0029665120006539 

19. Jia P, Luo M, Li Y, Zheng J-S, Xiao Q, Luo J. Fast-food restaurant, unhealthy eating, and childhood obesity: A systematic 
review and meta-analysis. Obes Rev [Internet]. 2021;22 Suppl 1(S1):e12944. Available from: 
http://dx.doi.org/10.1111/obr.12944 

20. MacMillan Uribe AL, Duffy EW, Enahora B, Githinji P, McGuirt J, Tripicchio GL. Digital technology in nutrition education and 
behavior change: Opportunities and challenges. J Nutr Educ Behav [Internet]. 2023;55(6):391–2. Available from: 
http://dx.doi.org/10.1016/j.jneb.2023.04.006 

21. Kaiser CK, Edwards Z, Austin EW. Media literacy practices to prevent obesity and eating disorders in youth. Curr Obes Rep 
[Internet]. 2024;13(1):186–94. Available from: http://dx.doi.org/10.1007/s13679-023-00547-8 

22. Qutteina Y, Hallez L, Raedschelders M, De Backer C, Smits T. Food for teens: how social media is associated with adolescent 
eating outcomes. Public Health Nutr [Internet]. 2021;1–13. Available from: http://dx.doi.org/10.1017/s1368980021003116  

23. Ferguson GM, Meeks Gardner JM, Nelson MR, Giray C, Sundaram H, Fiese BH, et al. Food-focused media literacy for 
remotely acculturating adolescents and mothers: A randomized controlled trial of the “JUS media? Programme.” J Adolesc 
Health [Internet]. 2021;69(6):1013–23. Available from: http://dx.doi.org/10.1016/j.jadohealth.2021.06.006 

24.  Mancone S, Corrado S, Tosti B, Spica G, Di Siena F, Misiti F, et al. Enhancing nutritional knowledge and self-regulation 
among adolescents: efficacy of a multifaceted food literacy intervention. Front Psychol [Internet]. 2024;15:1405414. 
Available from: http://dx.doi.org/10.3389/fpsyg.2024.1405414 

25. Obesity: Digital health adolescents [Internet]. Thecommunityguide.org. 2023. Available from: 
https://www.thecommunityguide.org/findings/obesity-prevention-and-control-digital-health-interventions-adolescents-
overweight-obesity.html?utm_source=chatgpt.com 

 

 

https://creativecommons.org/licenses/by/4.0/
https://ejournal.upbatam.ac.id/index.php/prosiding/article/view/5363
http://dx.doi.org/10.19184/ikesma.v18i1.27165
http://repository.unmul.ac.id/handle/123456789/12015
https://ojs.uniska-bjm.ac.id/index.php/ANN/article/view/3581
http://dx.doi.org/10.1177/1460458218759699
http://dx.doi.org/10.51181/bikfokes.v2i2.5820
http://dx.doi.org/10.1177/21582440221086604
https://doi.org/10.1017/s0029665120006539
http://dx.doi.org/10.1111/obr.12944
http://dx.doi.org/10.1016/j.jneb.2023.04.006
http://dx.doi.org/10.1007/s13679-023-00547-8
http://dx.doi.org/10.1016/j.jadohealth.2021.06.006
http://dx.doi.org/10.3389/fpsyg.2024.1405414

