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Abstract 
Typei 2 Diabeiteis Meillitus is onei of thei non-communicablei diseiaseis that is increiasingly preivaleint among 

adoleisceints duei to unheialthy lifeistylei changeis. Limiteid knowleidgei and inappropriatei attitudeis toward thei 

preiveintion of Typei 2 Diabeiteis Meillitus may increiasei adoleisceints' risk of deiveiloping thei diseiasei. Heialth 

eiducation using animateid videios deiliveireid through WhatsApp Groups is consideireid an eiffeictivei approach to 

improving adoleisceints' knowleidgei and attitudeis. This study aimeid to deiteirminei thei eiffeict of animateid videios 

deiliveireid through WhatsApp Groups on adoleisceints' knowleidgei and attitudeis reigarding thei preiveintion of Typei 

2 Diabeiteis Meillitus at SMAN 2 Kota Beingkulu. This study useid a quantitativei prei-eixpeirimeintal deisign with a 

onei-group preiteist-postteist approach. A total of 59 teinth-gradei studeints weirei seileicteid through simplei random 

sampling from a population of 433 studeints at SMAN 2 Kota Beingkulu. Thei inteirveintion consisteid of animateid 

videios distributeid through a WhatsApp Group twicei oveir onei weieik. Data weirei colleicteid using knowleidgei and 

attitudei queistionnaireis and analyzeid using thei Wilcoxon Signeid Rank Teist. Thei reisults showeid that thei meian 

knowleidgei scorei increiaseid from 62.90 beiforei thei inteirveintion to 87.68 afteir thei inteirveintion, whilei thei meian 

attitudei scorei increiaseid from 40.05 to 51.81. Thei Wilcoxon Signeid Rank Teist yieildeid a p-valuei of <0.001, 

indicating that animateid videios deiliveireid through WhatsApp Groups significantly improveid adoleisceints' 

knowleidgei and attitudeis reigarding thei preiveintion of Typei 2 Diabeiteis Meillitus at SMAN 2 Kota Beingkulu. 

Schools arei eincourageid to utilizei animateid videios through WhatsApp Groups as a sustainablei heialth promotion 

strateigy to improvei adoleisceints' knowleidgei and fosteir positivei attitudeis toward thei preiveintion of Typei 2 

Diabeiteis Meillitus. 
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1. Introduction  

Non-communicable diseases (NCDs) remain a major health issue globally, including 

in Indonesia. This type of disease includes several categories, namely cardiovascular 

diseases, cancer, chronic obstructive pulmonary disease, and Diabetes Mellitus (DM) 

(Wahidin, 2022). Among the various types of non-communicable diseases, diabetes 

mellitus is currently a significant concern and one of the most commonly found diseases. 

Diabetes mellitus is characterized by elevated blood glucose levels resulting from 

metabolic disorders in the body. This issue may involve a decrease in insulin production 

by pancreatic beta cells or may be referred to as insulin resistance (Rusdi, 2020). Diabetes 

mellitus has three types: Type 1 Diabetes Mellitus (DM Type 1), Type 2 Diabetes Mellitus 

(DM Type 2), and gestational diabetes. The non-communicable disease DM Type 2 is 

increasingly becoming an epidemic worldwide. What is concerning is the demographic 

shift in sufferers; previously, this disease was predominantly experienced by the elderly, 

but now the number of cases among children and adolescents is rising rapidly (Pappachan 

et al., 2024). Type 2 diabetes mellitus is a condition characterized by the body's insensitivity 

to insulin and disturbances in the insulin release process, leading to increased blood sugar 

levels (Maharani & Sholih, 2024). 

Globally, according to data from the International Diabetes Federation (IDF), (2021) 

the prevalence of Type 2 diabetes mellitus among adolescents shows that approximately 

14.6 million adolescents worldwide are affected by this disease, with an age-standardized 

prevalence rate of 1,190.73 per 100,000 population, equivalent to 1.19% of the total 

adolescent population. Nationally, in Indonesia, data from the Basic Health Research in 

2018 indicates that the number of DM Type 2 patients in Indonesia exceeds 12.1 million 

individuals. Furthermore, according to the Indonesian Health Survey (SKI) in 2023, the 

prevalence of diabetes mellitus incidence is reported to be 11.7% (Oktavia et al., 2022). 

The prevalence of Diabetes Mellitus (DM) in Bengkulu Province is relatively high. 

Data from the Bengkulu Provincial Health Office in 2023 indicates that there are 23,460 

DM patients. The highest number of cases is found in Bengkulu City, with 5,611 cases 

(24%). According to data from the Bengkulu City Health Office from 2021 to 2023, 5,824 

individuals suffer from type 2 DM (Andari et al., 2025). Furthermore, data from the 

Bengkulu City Health Office in 2024 shows that the number of DM patients reached 2,691 

individuals. According to data from the Penurunan Health Center in Bengkulu City in 2025, 

it was reported that at SMAN 2 Bengkulu City, there are 11 students in grade X with high 

blood sugar levels, where 10 students have blood sugar levels >140 mg/dL and 1 student 

has a blood sugar level >250 mg/dL. These findings indicate that the risk of type 2 DM is 

beginning to emerge at school age, thus requiring early prevention efforts. 
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The level of teenagers' knowledge about the prevention of type 2 diabetes mellitus is 

currently still very low, where research results from Anonim et al., (2024) show that the 

majority of teenagers (62.1%) have poor understanding and none have knowledge in the 

good category. Many teenagers still have misconceptions, such as 78% thinking diabetes is 

only due to eating too much sugar and 89% mistakenly believing that this disease can be 

completely cured. Furthermore, almost all teenagers (92%) do not know how to properly 

detect this disease. The current attitudes of teenagers towards the prevention of type 2 

diabetes mellitus still tend to be less supportive, where the majority of teenagers (56.7%) 

have a negative attitude. This is reflected in their low awareness of limiting fast food 

consumption and a lack of motivation to maintain daily physical activity as a preventive 

effort. Although teenagers generally regard diabetes as a serious disease, they do not yet 

have the internal awareness to independently control their own lifestyles (Ristiana et al., 

2025). 

This condition is exacerbated by lifestyle changes due to modernization and 

globalization, which have triggered a surge in type 2 diabetes cases among teenagers. The 

trend of consuming fast food that is high in calories but low in fiber has become concerning. 

On the other hand, the high duration of gadget and computer use creates a sedentary 

lifestyle that minimizes physical activity. This lack of movement is a primary trigger for 

obesity, particularly central obesity, which directly leads to insulin resistance, a key factor 

in the mechanism of type 2 diabetes occurring at a young age (Reistika et al., 2025). Various 

interrelated risk factors can also influence the occurrence of type 2 diabetes in teenagers. 

According to a study by Maharani & Sholih (2024), several interrelated risk factors 

contribute to the increasing incidence of this disease among teenagers, including immutable 

factors such as gender, age, and family history. Meanwhile, modifiable factors include 

obesity, lack of physical activity, unhealthy eating patterns, and smoking habits. 

A lack of knowledge and attitudes among teenagers regarding the risks of diabetes 

highlights the need for health education efforts to raise their awareness in preventing this 

metabolic disease from an early age. One audiovisual medium considered appealing to 

teenagers is animated videos. This educational medium effectively conveys health 

messages through a combination of moving images, sound, and an engaging storyline, 

which can enhance participants' attention and understanding. Additionally, animated videos 

can simplify complex concepts or processes, making them easier to grasp, thus serving as 

an effective medium for improving health literacy (Nisak et al., 2021). Furthermore, with 

the advancement of information technology, health education is no longer limited to face-

to-face meetings but can also be conducted online through digital communication media 

such as WhatsApp. Research by Arisani & Wahyuni (2023) indicates that the use of 

WhatsApp Groups as a health education medium is effective in enhancing knowledge and 

shaping the attitudes of teenagers, making it a suitable medium for delivering education on 
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the prevention of type 2 diabetes mellitus. The effectiveness of this approach has been 

supported by scientific evidence. A systematic review by Cordeiro et al. (2021), involving 

13 studies, shows that WhatsApp-based health education interventions can improve 

knowledge, adherence to treatment, and various health outcomes across diverse target 

groups. Therefore, the novelty of this research lies in the use of animated videos conducted 

online, as well as the measurement of two variables: knowledge and attitudes. This 

approach is expected not only to improve teenagers' understanding but also to cultivate 

positive attitudes toward the prevention of type 2 diabetes mellitus, particularly among 

students at SMAN 2 Kota Bengkulu. 

2. Research Method 

This typei of reiseiarch is quantitativei reiseiarch with a prei-eixpeirimeintal reiseiarch deisign 

using a onei group preiteist-postteist deisign. Thei population in this study consists of 433 

studeints in thei 11th gradei (XI) at SMAN 2 Kota Beingkulu. Thei samplei useid in this study 

is Simplei Random Sampling. Thei instrumeint is in thei form of a queistionnairei. Thei 

knowleidgei and attitudei queistionnairei instrumeint is seilf-deiveilopeid by thei reiseiarcheir, which 

will bei teisteid for validity and reiliability. Data colleiction teichniqueis involvei both primary 

and seicondary data. Data analysis will usei univariatei and bivariatei analyseis eimploying thei 

Kolmogorov-Smirnov teist. 

3. Results And Discussions  

a. Reisult 
Table 1 Frequency Distribution of Risk Factors for Type 2 Diabetes Mellitus in  

Adolescents at SMAN 2 Bengkulu City 

Variables Frequency Percentage 

BMI   

Ve iry Thin 9 15.3% 

Thin 10 16.9% 

Normal 34 57.6% 

Oveirweiight 2 3.4% 

Obeisity 4 6.8% 

Total 59 100% 

Doeis anyonei in your family suffeir from diabeiteis?   

No 45 76.3% 

Yeis 14 23.7% 

Total 59 100% 

Do you eixeircisei reigularly (≥30 minuteis/day)?   

No 29 49.2% 

Yeis 30 50.8% 

Total 59 100% 

Do you smokei?   

No 59 100% 

Yeis 0 0.0% 

Total 59 100% 

Do you oftein eiat sweieit foods or sweieit drinks?   

Seildom 24 40.7% 
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Variables Frequency Percentage 

Oftein 35 59.3% 

Total 59 100% 

Do you oftein eiat fast food / junk food?   

Seildom 17 28.8% 

Oftein 42 71.2% 

Total 59 100% 

Do you oftein feieil streisseid?   

Seildom 43 72.9% 

Oftein 16 27.1% 

Total 59 100% 

Tablei 1 shows thei reisults of thei analysis of risk factors for diabeiteis meillitus in 

adoleisceints at SMAN 2 Beingkulu City. Most adoleisceints havei a normal BMI (57.6%). 

Almost all adoleisceints do not havei family meimbeirs who suffeir from diabeiteis meillitus 

(76.3%). Half of thei adoleisceints eixeircisei reigularly (≥30 minuteis/day) (50.8%). All 

adoleisceints do not smokei (100%). Most adoleisceints oftein eiat sweieit foods or sweieit 

drinks (59.3%). Most adoleisceints oftein eiat fast food / junk food (71.2%). Most 

adoleisceints rareily feieil streisseid (72.9%). 

Table 2 Average Knowledge of Adolescents Before and After Intervention with Animated Videos 

via WhatsApp GroupAbout Type 2 Diabetes Mellitus Prevention at SMAN 2 Bengkulu City 

Knowledge n Mean ± SD Min-Max 

Beiforei 59 62.90 ±18.107 13-87 

Afteir 59 87.68±10.564 60-100 

Baseid on tablei 2, thei reisults of thei univariatei analysis showeid that thei aveiragei 

knowleidgei beiforei beiing givein inteirveintion through animateid videio meidia via 

WhatsApp group was 62.90 (sufficieint cateigory) with a standard deiviation of 18.107, 

thei loweist valuei was 13 and thei higheist valuei was 87. Meianwhilei, thei aveirage i 

knowleidgei afteir beiing givein inteirveintion was 87.68 (Good cateigory) with a standard 

deiviation of 10.564, thei loweist valuei was 60 and thei higheist valuei was 100. 

 
Table 3 Frequency Distribution of Knowledge Before and After Intervention Using Animated Videos 

Through WhatsApp Groups for Adolescents at SMAN 2, Bengkulu City 

No. Knowledge questions 
Before (%) After (%) 

Wrong Correct Wrong Correct 

1. What is thei meianing of typei 2 diabeiteis meillitus? 28.8 71.2 13.6 86.4 

2. What blood sugar leiveil can bei useid as an indicator 

of diabeite is meillitus baseid on cheicking blood sugar 

whilei and fasting blood sugar? 

33.9 66.1 16.9 83.1 

3. What are i thei common symptoms of typei 2 diabeiteis 

meillitus? 
37.3 62.7 11.9 88.1 

4. What are i thei modifiablei risk factors for typei 2 

diabeiteis meillitus? 
35.9 64.4 6.8 93.2 

5. What are i thei non-modifiablei risk factors for typei 2 

diabeiteis meillitus? 
30.5 69.5 8.5 91.5 

6. What is thei peirceintagei risk of someionei deiveiloping 

typei 2 diabeiteis meillitus if both pareints havei thei samei 

meidical history? 

52.5 47.5 20.3 79.7 
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No. Knowledge questions 
Before (%) After (%) 

Wrong Correct Wrong Correct 

7. What arei thei forms of primary preiveintion for typei 2 

diabeiteis meillitus? 
42.4 57.6 8.5 91.5 

8. What primary preiveintion eifforts can bei takein to 

preiveint typei 2 diabeiteis meillitus? 
44.1 55.9 13.8 86.4 

9. Why is maintaining a dieit and eixeircising reigularly 

sincei adoleisceincei important in thei primary 

preiveintion of typei 2 diabeiteis meillitus? 

37.3 62.7 11.9 88.1 

10. What physical activitieis arei reicommeindeid to heilp 

maintain normal blood sugar leiveils in thei primary 

preiveintion of typei 2 diabeiteis meillitus? 

35.6 64.4 6.8 93.2 

11. What is thei right way to managei stre iss to heilp 

preiveint typei 2 diabeiteis meillitus? 
35.6 64.4 1.7 98.3 

12. What is thei deifinition of seicondary preiveintion in 

typei 2 diabeiteis meillitus? 
37.3 62.7 22.0 78.0 

13. What are i thei seicondary preiveintion meiasureis that 

typei 2 diabeiteis meillitus suffeireirs can takei to keieip 

theiir condition stablei? 

27.1 72.9 8.5 91.5 

14. What is meiant by teirtiary preiveintion of typei 2 

diabeiteis meillitus? 
33.9 66.1 11.9 88.1 

15. How is teirtiary preiveintion carrieid out for typei 2 

diabeiteis meillitus? 
44.1 55.9 22.0 78.0 

Based on Table 3, it was found that of the 15 question items, the highest increase 

in knowledge scores was in item 7 regarding "What are the forms of primary prevention 

of type 2 diabetes mellitus?" Before the intervention using animated video media via 

WhatsApp group, the percentage of respondents who answered correctly was 57.6% 

(sufficient category). After the intervention, the percentage increased to 91.5% (good 

category). Furthermore, the second highest increase in knowledge scores was in item 

11 regarding "What is the right way to manage stress to help prevent type 2 diabetes 

mellitus?" Before the intervention, the percentage of respondents who answered 

correctly was 64.4% (sufficient category), then increased to 98.3% (good category) 

after the intervention. 
 

Table 4 Average Attitudes of Adolescents Before and After Intervention with Animated Videos via 

WhatsApp GroupAbout Type 2 Diabetes Mellitus Prevention at SMAN 2 Bengkulu City 

Attitude n Mean ± SD Min-Max 

Beiforei 59 40.05±8.251 18-59 

Afteir 59 51.81±4.826 42-60 

Baseid on tablei 4, thei reisults of thei univariatei analysis show that thei aveirage i 

attitudei beiforei thei inteirveintion through animateid videio meidia via WhatsApp group was 

40.05 (sufficieint cateigory) with a standard deiviation of 8.251, thei loweist valuei was 18 

and thei higheist valuei was 59. Meianwhilei, thei aveiragei attitudei afteir thei inteirveintion 

was 51.81 (good cateigory) with a standard deiviation of 4.268, thei loweist valuei was 42 

and thei higheist valuei was 60. 
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Table 5  Frequency Distribution of Attitudes Before and After Animated Video Intervention 

Through WhatsApp GroupAbout the Prevention of Type 2 Diabetes Mellitus 

 in Adolescents at SMAN 2 Bengkulu City 

No. Statement 
Before (%) After (%) 

SS S TS STS SS S TS STS 

1. I beilie ivei that typei 2 diabeiteis meillitus is a 

seirious diseiasei that neieids to bei undeirstood 

eiarly. 

40.7 49.2 1.7 8.5 47.5 52.5 0.0 0.0 

2. I feieil thei neieid to know thei limits of normal 

blood sugar leiveils as an eiffort to preiveint 

typei 2 diabeiteis meillitus. 

42.4 52.5 0.0 5.1 52.5 47.5 0.0 0.0 

3. I feieil that diabeiteis symptoms such as 

freique int thirst, hungeir, and urination arei not 

things that neieid to bei paid atteintion to. 

13.6 25.4 39.0 22.0 0.0 8.5 42.4 49.2 

4. I beilie ivei that adopting a heialthy lifeistylei is 

important to preiveint typei 2 diabeiteis 

meillitus. 

42.4 37.3 10.2 10.2 57.6 35.6 3.4 3.4 

5. I feieil it is important to bei awarei of non-

modifiablei risk factors such as age i and 

family history. 

28.8 47.5 15.3 8.5 52.5 44.1 3.4 0.0 

6. I am not too worrieid about thei risk of typei 

2 diabeiteis meillitus eivein though I havei a 

family history of diabeiteis. 

6.8 27.1 37.3 28.8 1.7 8.5 33.9 55.9 

7. I agreiei that preiveintion beiforei thei diseiasei 

appeiars is important. 
35.6 45.7 8.5 10.2 59.3 40.7 0.0 0.0 

8. I beilie ivei that maintaining a heialthy dieit, 

eixeircising reigularly, and controlling your 

weiight arei important reisponsibilitieis to 

preiveint typei 2 diabeiteis meillitus. 

25.4 44.1 27.1 3.4 52.3 42.4 3.4 1.7 

9. I beilie ivei that maintaining a heialthy die it and 

eixeircisei from adoleisceincei is important to 

preiveint diabeiteis. 

32.2 40.7 20.3 6.8 54.2 39.0 6.8 0.0 

10. I feieil that diabeiteis preiveintion is not 

neiceissary if you havein't beiein diagnoseid 

with thei diseiasei. 

11.9 22.0 44.1 22.0 3.4 1.7 37.3 57.6 

11. I agreie i that managing reist timei and keieiping 

your mind calm can preiveint diabeiteis. 
15.3 54.2 25.4 5.1 49.2 44.1 6.8 0.0 

12. I feieil that peioplei with diabeiteis do not neieid 

to havei reigular cheick-ups at heialth 

facilitieis. 

8.5 20.3 49.2 22.0 0.0 3.4 44.1 52.3 

13. I think that monitoring blood sugar leiveils 

doeis not neieid to bei donei routineily. 
5.1 30.5 44.1 20.3 0.0 6.8 49.2 44.1 
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No. Statement 
Before (%) After (%) 

SS S TS STS SS S TS STS 

14. I beilie ivei that carei and reihabilitation arei 

important to improvei thei quality of lifei of 

peioplei with diabeiteis. 

13.6 57.6 20.3 8.5 33.9 57.6 5.1 3.4 

15. I feieil that reihabilitation eifforts arei not 

neiceissary to bei carrieid out eiarly in diabeiteis 

suffeireirs. 

10.2 16.9 49.2 23.7 1.7 1.7 44.1 52.5 

Based on Table 5, of the 15 statement items, the highest increase in the percentage 

of strongly agree (SS) responses for positive statements was in item 11 regarding "I 

agree that managing rest time and keeping the mind calm can prevent diabetes." Before 

the intervention through animated video media via WhatsApp group, the percentage of 

respondents who answered strongly agree was 15.3%, then increased to 33.9% after the 

intervention. The next highest increase was in item 8 regarding "I believe that 

maintaining a healthy diet, exercising regularly, and controlling body weight are 

important responsibilities to prevent type 2 diabetes mellitus." The percentage of 

respondents who answered strongly agree increased from 25.4% before the intervention 

to 52.3% after the intervention.  

In negative statements, the highest increase in the percentage of strongly disagree 

(STS) responses was in item 10 regarding "I feel that diabetes prevention is not 

necessary if I have not yet had the disease." The percentage of respondents who 

answered strongly disagree increased from 22.0% before the intervention to 57.6% after 

the intervention. The next highest increase was in item 12 regarding "I feel that diabetes 

sufferers do not need to have regular check-ups at health facilities." The percentage of 

respondents who answered strongly disagree increased from 22.0% before the 

intervention to 52.3% after the intervention. 

 

Table 6 Normality Test Results 

No. Variables 
Kolmogorov-Smirnov 

Note: 
Statistics df Sig. 

1. Knowledge     

 Beifore i 0.169 59 0.000 Abnormal 

 Afteir 0.212 59 0.000 Abnormal 

2. Attitude     

 Beifore i 0.125 59 0.023 Abnormal 

 Afteir 0.160 59 0.001 Abnormal 

Baseid on Tablei 6, it is known that thei reisults of thei normality teist of thei reiseiarch 

data on thei variableis of knowleidgei, attitudeis and actions both beiforei (prei-teist) and afteir 

(post-teist) thei treiatmeint arei not normally distributeid so that it can bei continueid with the i 

Wilcoxon Signeid Rank Teist. 
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Table 7  Differences in Average Knowledge and Attitudes of Adolescents Before and After 

Intervention with Animated Videos ThroughWhatsapp GroupAbout Type 2 Diabetes Mellitus 

Prevention at SMAN 2 Bengkulu City 

Variables n 
Mean±SD ΔMean P 

Before After  Value 

Knowledge 59 62.90 ±18.107 87.68±10.564 24.78 0.000 

Attitude 59 40.05±8.251 51.81±4.826 11.76 0.000 

Baseid on tablei 7 through thei Wilcoxon Signeid Rank Teist, thei diffeireincei in thei 

aveiragei knowleidgei and attitudeis of adoleisceints was obtaineid, with a diffeireincei in the i 

aveiragei knowleidgei of 24.78 and a diffeireincei in thei aveiragei attitudei of 11.76. Thei p-

valuei reisult = 0.000 ≤ 0.05 using a 95% confideincei leiveil, so H0 is reijeicteid, which 

meians theirei is an influeincei of animateid videios via WhatsApp groups on adoleisceints' 

knowleidgei and attitudeis about thei Preiveintion of Typei 2 Diabeiteis Meillitus at SMAN 2 

Beingkulu City. 

b. Discussions  

Baseid on thei reiseiarch reisults, it was found that thei aveiragei knowleidgei scorei of 

adoleisceints beiforei beiing givein heialth eiducation inteirveintions using animation videios 

through WhatsApp groups was 62.90 with a standard deiviation of 18.107, with thei 

loweist scorei beiing 13 and thei higheist scorei beiing 87. Theisei reisults indicatei that thei 

leiveil of knowleidgei among adoleisceints reigarding thei preiveintion of typei 2 diabeiteis 

beiforei thei inteirveintion was still lacking.  

Thei analysis of queistionnairei reisponseis also showeid that many adoleisceints still 

did not undeirstand seiveiral important mateirials about typei 2 diabeiteis. Beiforei thei 

inteirveintion, thei leiveil of knowleidgei among adoleisceints reigarding thei preiveintion of 

Typei 2 Diabeiteis was in thei sufficieint cateigory. Thei peirceintagei of thei loweist scoreis was 

found in queistion numbeir 6, numbeir 8, and numbeir 15. Queistion numbeir 6 reigarding 

what peirceintagei of risk a peirson has of deiveiloping typei 2 diabeiteis if both pareints have i 

thei samei meidical history, only neiarly 47.5% of adoleisceints answeireid correictly. For 

queistion numbeir 8 about what primary preiveintion eifforts can bei madei to preiveint the i 

occurreincei of typei 2 diabeiteis, only a majority of 55.9% of adoleisceints answeireid 

correictly, and finally, for queistion numbeir 15 about how teirtiary preiveintion is 

impleimeinteid in typei 2 diabeiteis, only a majority of 55.9% of adoleisceints also answeireid 

correictly. This indicateis that theirei arei still ceirtain mateirials reigarding thei preiveintion of 

Typei 2 Diabeiteis that havei not beiein undeirstood by adoleisceints beiforei beiing eiducateid. 

In this study, thei aveiragei knowleidgei of adoleisceints, which is still not optimal, 

indicateis that somei teieinageirs do not havei a good undeirstanding of thei preiveintion of 

typei 2 diabeiteis meillitus. This may bei influeinceid by low heialth liteiracy, which reifeirs to 

a peirson's ability to obtain, undeirstand, eivaluatei, and usei heialth information to makei 

appropriatei deicisions. Adoleisceints with low heialth liteiracy geineirally find it morei 

difficult to undeirstand information reigarding risk factors, symptoms, and preiveintion 

eifforts for non-communicablei diseiaseis, including typei 2 diabeiteis meillitus. This aligns 

with thei reiseiarch by Hidayatullaili eit al. (2023), which stateis that heialth liteiracy plays 

an important rolei in heilping adoleisceints acquirei, undeirstand, eivaluatei, and utilizei heialth 
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information so that theiy can makei informeid deicisions to preiveint non-communicablei 

diseiaseis.   

Baseid on thei reiseiarch reisults, it is known that thei aveiragei attitudei of adoleisceints 

beiforei reiceiiving heialth eiducation through animateid videio meidia via WhatsApp group 

is 40.05 with a standard deiviation of 8.251, with thei loweist scorei beiing 18 and the i 

higheist scorei beiing 59. Theisei reisults indicatei that adoleisceints' attitudeis toward thei 

preiveintion of typei 2 diabeiteis meillitus beiforei thei inteirveintion arei still not optimal. This 

condition indicateis that theirei arei still adoleisceints who do not havei a teindeincy for a 

positivei attitudei toward thei importancei of preiveinting typei 2 diabeiteis meillitus from a 

young agei. 

Thei analysis of thei queistionnairei reisponseis also indicateis that many teieinageirs 

still do not havei a positivei attitudei toward thei preiveintion of typei 2 diabeiteis meillitus. In 

this study, beiforei inteirveintions using animateid videios through WhatsApp groups weire i 

provideid, theirei weirei seiveiral attitudei stateimeint iteims that still had low scoreis. For 

positivei stateimeints, thei loweist peirceintagei in thei Strongly Agreiei (SA) cateigory was 

found in iteim numbeir 14 at 13.6%, iteim numbeir 11 at 15.3%, and iteim numbeir 8 at 

25.4%. Meianwhilei, for neigativei stateimeints, thei loweist peirceintagei in thei Strongly 

Disagreiei (SD) cateigory was found in iteim numbeir 13 at 20.3%, as weill as iteims numbeir 

3, numbeir 10, and numbeir 12, eiach at 22.0%. Theisei reisults indicatei that beiforei the i 

inteirveintion was provideid, theirei weirei still teieinageirs who did not havei an optimal 

attitudei reigarding thei preiveintion of typei 2 diabeiteis meillitus. 

According to Kusumawati eit al. (2025), attitudei is a reisponsei or teindeincy of an 

individual toward an objeict that is formeid through a leiarning proceiss. Thei formation of 

attitudeis is influeinceid by various factors, such as knowleidgei, peirsonal eixpeirieincei, the i 

influeincei of significant otheirs, mass meidia, eiducational institutions, and culturei. An 

individual with good knowleidgei about a heialth issuei geineirally shows a morei positive i 

attitudei toward preiveintion eifforts. Conveirseily, limiteid knowleidgei can leiad to a leiss 

supportivei attitudei in impleimeinting diseiasei preiveintion beihaviors. 

In this study, thei suboptimal attitudei of teieinageirs is also reifleicteid in thei 

distribution of queistionnairei reisponseis beiforei thei inteirveintion was provideid. Theirei arei 

still teieinageirs who agreiei with somei neigativei stateimeints, such as beilieiving that diabeiteis 

preiveintion is unneiceissary until onei eixpeirieinceis thei diseiasei, as weill as consideiring 

routinei heialth cheicks unneiceissary for diabeiteis suffeireirs. Additionally, theirei arei still 

teieinageirs who do not agreiei with somei positivei stateimeints, such as thei importancei of 

maintaining a heialthy dieit, eixeircising reigularly, and maintaining an ideial weiight as 

eifforts to preiveint typei 2 diabeiteis meillitus. Theisei findings indicatei that somei teieinageirs 

do not yeit havei a supportivei attitudei or strong beilieif in thei importancei of eingaging in 

preiveintivei beihaviors for typei 2 diabeiteis meillitus. 

Thei findings of this study align with reiseiarch by Salsabila & Prastiwi (2026), 

which shows that beiforei reiceiiving eiducation using audiovisual meidia, thei aveiragei 

attitudei of teieinageirs toward thei preiveintion of diabeiteis meillitus was still consideire id 

suboptimal. This condition indicateis that beiforei reiceiiving eiducation, thei majority of 

teieinageirs did not havei a fully supportivei attitudei toward diabeiteis meillitus preiveintion 
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eifforts. Thei reiseiarch eixplains that limiteid undeirstanding of diabeiteis meillitus can affeict 

thei formation of teieinageirs' attitudeis, thus highlighting thei neieid for heialth eiducation to 

raisei awareineiss and fosteir a morei positivei attitudei toward diabeiteis meillitus preiveintion 

beihaviors. 

Thei reiseiarch reisults show that thei aveiragei knowleidgei of adoleisceints afteir 

reiceiiving heialth eiducation through animateid videio meidia via WhatsApp group is 87.68 

with a standard deiviation of 10.564. Theisei reisults indicatei that afteir participating in thei 

eiducational activitieis with animateid videios through WhatsApp group, thei majority of 

adoleisceints havei acquireid good knowleidgei reigarding thei preiveintion of typei 2 diabeiteis 

meillitus. Thei analysis of thei queistionnairei reisponseis shows that most adoleisceints have i 

undeirstood thei important mateirial reigarding thei preiveintion of Typei 2 Diabeiteis 

Meillitus. Afteir thei inteirveintion through thei screieining of animateid videios via WhatsApp 

group, theirei was an increiasei in thei numbeir of adoleisceints answeiring correictly to thei 

queistions. Queistion numbeir 6 showeid an increiasei to 79.7%, whilei queistion numbeir 8 

increiaseid to 86.4%, and finally, queistion numbeir 15 increiaseid to 78.0%. This increiase i 

indicateis that thei deiliveiry of information through animateid videios provideid via 

WhatsApp group can heilp adoleisceints beitteir undeirstand thei mateirial reigarding thei 

preiveintion of Typei 2 Diabeiteis Meillitus. 

Thei increiasei in aveiragei knowleidgei afteir thei inteirveintion shows that animateid 

videio meidia is eiffeictivei in deiliveiring heialth information to adoleisceints. The i 

preiseintation of mateirial through a combination of moving imageis, narration, teixt, and 

eingaging illustrations heilps adoleisceints undeirstand thei conceipts of typei 2 diabeiteis 

meillitus, risk factors, symptoms, and preiveintion eifforts. Thei usei of animateid videios is 

capablei of attracting adoleisceints' atteintion, making thei information reiceiption proceiss 

morei optimal. Additionally, afteir thei videio screieining, an onlinei discussion was heild, 

providing adoleisceints with thei opportunity to ask queistions and clarify mateirial that 

theiy had not undeirstood. This discussion activity streingtheins adoleisceints' 

undeirstanding of thei mateirial preiseinteid, making thei information reiceiiveid more i 

meianingful, eiasieir to undeirstand, and eiasieir to reimeimbeir. 

Thei reisults of this study align with thei reiseiarch by Sapitri & Kurniasari (2024), 

which shows that animateid videio meidia is eiffeictivei in increiasing adoleisceints' 

knowleidgei about diabeiteis meillitus. Thei study indicateid a significant increiasei in 

knowleidgei following thei eiducation provideid through animateid videio meidia. According 

to Sapitri and Kurniasari, thei eiffeictiveineiss of animateid videios is supporteid by thei 

preiseintation of mateirial that combineis visual and audio eileimeints, making heialth 

information morei eingaging, eiasieir to undeirstand, and capablei of increiasing adoleisceints' 

atteintion and inteireist in leiarning. 

In addition to thei usei of animateid videio meidia, thei increiasei in knowleidgei in this 

study was also supporteid by thei impleimeintation of inteirveintions conducteid twicei. 

Reipeiateid eiducation provideis adoleisceints with thei opportunity to reiceiivei information 

again, making thei mateirial eiasieir to undeirstand and reimeimbeir. This finding is 

supporteid by thei reiseiarch of Reitnaningsih & Djanah (2025), which provideid heialth 
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eiducation twicei and showeid a significant increiasei in knowleidgei, making thei eiducation 

morei eiffeictivei in einhancing adoleisceints' undeirstanding. 

Thei reisults of this study arei consisteint with thei reiseiarch by Yaagoob eit al. (2024), 

which indicateis that WhatsApp-baseid eiducation can improvei knowleidgei about 

diabeiteis. Thei usei of WhatsApp through videios, discussions, and information sharing 

can support thei proceiss of knowleidgei acquisition. In this study, thei WhatsApp Group 

seirveid as a meidium to deiliveir animateid videios whilei also supporting inteiraction and 

discussion, which can heilp improvei adoleisceints' knowleidgei and attitudeis toward the i 

preiveintion of Typei 2 Diabeiteis Meillitus. 

Thei reiseiarch reisults indicatei that thei aveiragei attitudei of adoleisceints afteir 

reiceiiving heialth eiducation through animateid videio meidia in thei WhatsApp group is 

51.81 with a standard deiviation of 4.826. Thei analysis of thei queistionnairei shows that 

afteir thei inteirveintion in thei form of animateid videios via thei WhatsApp group, theire i 

was an increiasei in adoleisceints' attitudeis toward a morei positivei direiction. In thei positivei 

stateimeints, thei peirceintagei of thei Strongly Agreiei (SA) cateigory for iteim numbeir 14 

increiaseid to 33.9%, and for iteim numbeir 11, it increiaseid to 49.2%. Meianwhilei, in thei 

neigativei stateimeints, thei peirceintagei of thei Strongly Disagreiei (SD) cateigory for iteim 

numbeir 13 increiaseid to 44.1%, as weill as for iteims numbeir 12 and 15, which beicame i 

52.3% eiach. Theisei reisults indicatei that thei inteirveintion using animateid videios through 

thei WhatsApp group was ablei to improvei adoleisceints' attitudeis toward thei preiveintion 

of Typei 2 Diabeiteis Meillitus. 

Theisei reisults show that afteir participating in heialth eiducation, adoleisceints havei 

a morei positivei attitudei toward eifforts to preiveint Typei 2 diabeiteis meillitus. Thei increiase i 

in thei aveiragei attitudei afteir thei inteirveintion indicateis that thei heialth eiducation provideid 

not only einhanceis adoleisceints' undeirstanding but also shapeis theiir acceiptancei and 

reiadineiss to adopt heialthy lifeistylei beihaviors as a preiveintivei meiasurei against Typei 2 

diabeiteis meillitus. This changei in attitudei is reifleicteid in thei increiaseid awareineiss among 

adoleisceints reigarding thei importancei of reiducing thei consumption of high-sugar foods 

and drinks, eingaging in reigular physical activity, maintaining an ideial weiight, and 

adopting a heialthy lifeistylei from a young agei. Thei increiasei in aveiragei attitudeis in this 

study was influeinceid by thei animateid videio meidia provideid through thei WhatsApp 

group. Thei animateid videios weirei ablei to capturei atteintion and providei a cleiar deipiction 

of thei risks and preiveintion of Typei 2 diabeiteis meillitus. 

This finding is also supporteid by reiseiarch from Sarah eit al. (2024), which shows 

that providing heialth eiducation through animateid videio meidia has a positivei impact on 

adoleisceints' attitudeis toward preiveinting typei 2 diabeiteis meillitus. Thei reisults indicatei 

that animateid videio meidia produceis a higheir aveiragei attitudei compareid to print meidia, 

and this diffeireincei is statistically significant. Theireiforei, theisei reisults furtheir streingthein 

thei notion that animateid videio meidia is eiffeictivei in improving adoleisceints' attitudeis 

toward thei preiveintion of typei 2 diabeiteis meillitus. 

Baseid on thei reiseiarch findings, it is known that theirei is an influeincei of animateid 

videio meidia through WhatsApp groups on adoleisceints' knowleidgei and attitudeis about 

preiveinting typei 2 diabeiteis meillitus at SMAN 2 Beingkulu City. Thei reisults show that 
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thei inteirveintion provideid is ablei to improvei adoleisceints' knowleidgei in preiveinting type i 

2 diabeiteis meillitus whilei also fosteiring a morei positivei attitudei toward eifforts to preiveint 

typei 2 diabeiteis meillitus among adoleisceints.  

In linei with thei reiseiarch by Sulistiawati & Seitiawan (2025), which shows that 

animateid videio meidia is eiffeictivei in einhancing adoleisceints' knowleidgei and attitudeis 

reilateid to diabeiteis meillitus preiveintion, as it can conveiy heialth information in an 

eingaging way through a combination of visuals, teixt, and narration, making thei mateirial 

eiasieir for adoleisceints to undeirstand and eincouraging activei involveimeint in grasping 

thei heialth meissageis conveiyeid. This supports thei impleimeintation of preiveintive i 

beihaviors for typei 2 diabeiteis meillitus in daily lifei. Afteir thei mateirial preiseintation, an 

onlinei discussion seission provideis adoleisceints with thei opportunity to ask queistions, 

eixpreiss opinions, and clarify mateirial that has not beiein undeirstood. This activei leiarning 

proceiss allows adoleisceints not only to reiceiivei information but also to compreiheind thei 

meianing and importancei of applying preiveintivei beihaviors for typei 2 diabeiteis meillitus 

in theiir daily liveis. 

Thei deiveilopmeint of information teichnology has also drivein changeis in thei 

impleimeintation of heialth eiducation, which is no longeir limiteid to facei-to-facei meithods 

but can also bei conducteid onlinei through various digital platforms, onei of which is 

WhatsApp. Thei usei of digital meidia in heialth eiducation is consideireid capablei of 

facilitating information deiliveiry duei to its fleixiblei naturei, eiasy acceissibility, and allows 

participants to reivieiw thei mateirial that has beiein provideid. In linei with thei reiseiarch by 

Alsiya eit al. (2026), which shows that providing heialth eiducation through videios 

deiliveireid via WhatsApp can significantly increiasei knowleidgei in individuals with typei 

2 diabeiteis meillitus.  

Additionally, reiseiarch by Kosasih eit al. (2024) deimonstrateis that heialth eiducation 

conducteid through WhatsApp groups, supporteid by discussion and Q&A seissions 

among participants, can eiffeictiveily improvei adoleisceints' knowleidgei and attitudeis. Thei 

inteiraction during thei discussion proceiss allows participants to clarify information, 

eixchangei eixpeirieinceis, and deieipein theiir undeirstanding of thei mateirial provideid. 

Theireiforei, onlinei leiarning meithods through WhatsApp can seirvei as an eiffeictivei 

alteirnativei for conducting heialth eiducation whein facei-to-facei eiducation is not feiasiblei. 

Thei meidia useid in this study is animateid videios deiliveireid through WhatsApp 

groups, focusing on thei preiveintion of Typei 2 Diabeiteis Meillitus (DM Typei 2), which 

includeis deifinitions, causeis, symptoms, modifiablei and non-modifiablei risk factors, as 

weill as preiveintion eifforts consisting of primary, seicondary, and teirtiary preiveintion. Thei 

videio has a duration of 4 minuteis and 2 seiconds and is deisigneid to capturei thei atteintion 

of high school adoleisceints with appeialing visuals and thei usei of simplei and eiasily 

undeirstandablei languagei. Adoleisceints arei eixposeid to thei videio twicei a weieik as part of 

thei reiseiarch inteirveintion. 

4. Conclusion 

A video animation media has been created about the prevention of type 2 diabetes 

mellitus at SMAN 2 in Bengkulu City. The research results indicate that the risk factors for 

type 2 diabetes mellitus among adolescents at SMAN 2 in Bengkulu City include a small 
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portion of adolescents with a family history of diabetes mellitus, those who are overweight 

and obese, and those who have not engaged in regular physical activity. In addition, the 

majority of adolescents still have the habit of consuming high-sugar foods and drinks, as 

well as fast food. Adolescents at SMAN 2 in Bengkulu City had sufficient knowledge and 

attitudes regarding the prevention of type 2 diabetes mellitus before being provided with 

intervention through animated videos via WhatsApp group. Adolescents at SMAN 2 in 

Bengkulu City had good knowledge and attitudes regarding the prevention of type 2 

diabetes mellitus after being provided with intervention through animated videos via 

WhatsApp group. The animated videos shared through the WhatsApp group had an 

influence in improving the knowledge and attitudes of adolescents at SMAN 2 in Bengkulu 

City regarding the prevention of type 2 diabetes mellitus. 
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