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 Prediabetes prevalence among adolescents has increased substantially 

worldwide, with estimates indicating that approximately 18-20% of adolescents 

in certain populations exhibit impaired glucose metabolism, paralleling the 

global rise in adolescent obesity. In Indonesia, the prevalence of diabetes 

mellitus continues to escalate, with North Kalimantan representing an 

underserved region where adolescent metabolic health remains poorly 

characterized. Identifying modifiable factors associated with prediabetes 

prevention behavior is essential for developing targeted interventions. 

To analyze factors associated with prediabetes prevention behavior in 

adolescents, focusing on nutritional status and knowledge about diabetes 

mellitus. A cross-sectional analytical design was employed among 316 

adolescents aged 13-15 years in Tarakan City, North Kalimantan, Indonesia, 

selected through proportional stratified random sampling. Data were collected 

using a demographic questionnaire, an adapted diabetes knowledge 

questionnaire (DKQ-24), and a prediabetes prevention behavior questionnaire. 

Chi-square tests and binary logistic regression were performed. Most 

respondents (53.2%) demonstrated positive prevention behavior, and 70.9% had 

high knowledge. Nutritional status (p = 0.000) and knowledge (p = 0.033) were 

significantly associated with prevention behavior. Multivariate analysis 

confirmed nutritional status (Exp(B) = 1.320; 95% CI: 1.017-1.714) and 

knowledge (Exp(B) = 0.583; 95% CI: 0.352-0.965) as significant predictors 

(Nagelkerke R² = 0.052). Nutritional status and diabetes knowledge 

significantly predict prediabetes prevention behavior, although their 

contributions remain relatively small. 
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1. INTRODUCTION 

Diabetes mellitus is a non-communicable disease that is a public health priority worldwide because 

of its impact on mortality, morbidity, and quality of life [1], [2]. Global projections indicate that there will be 

629 million individuals living with this lifelong chronic disease by 2045, with type 2 diabetes accounting for 

90-95% of all diabetes cases [2]. The burden of type 2 diabetes has increased globally and continues to increase 

https://creativecommons.org/licenses/by-sa/4.0/
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in most countries [3]. In this context, prediabetes is one of the most widespread epidemics in the world, where 

individuals with prediabetes are the most vulnerable group to develop diabetes [4]. 

Prediabetes among adolescents represents a distinct and escalating public health concern. 

Approximately 18% of U.S. adolescents aged 12-18 years have prediabetes [5], with prevalence rising from 

11.6% in 1999-2002 to 28.2% in 2015-2018 [6]. Similar trends have been documented in Korean adolescents, 

where prevalence increased from 5.14% to 10.46% between 2009 and 2018 [7]. Critically, youth-onset diabetes 

follows a more aggressive clinical course than adult-onset disease, characterized by rapid beta-cell decline and 

accelerated complications [8], underscoring the urgency of targeting prevention efforts specifically at this 

developmental stage. 

Knowledge is an important foundation in developing health behaviors, including those that prevent 

prediabetes. Nutrition knowledge and positive attitudes toward healthy eating have been identified as important 

determinants of dietary intake in adolescents, with positive associations between nutrition knowledge and fruit and 

vegetable consumption and negative associations between nutrition knowledge and consumption of snacks and 

sugary drinks [9]. A previous study showed that interactive educational sessions led by pharmacy students 

significantly increased students' knowledge about type 2 diabetes prevention, from a mean score of 7.0 ± 1.6 to 9.7 

± 1.4 (p < 0.001), and this knowledge remained significantly higher than baseline at follow-up 2–3 months later [10]. 

Although various studies have explored certain aspects of diabetes prevention, research specifically 

examining the relationship between nutritional status and knowledge about diabetes mellitus and prediabetes 

prevention behaviors in adolescents is still limited. Educational interventions based on the health behavior model 

have been shown to be effective in increasing awareness and changing the model's constructs, thereby promoting 

the adoption of preventive behaviors [11]. Providing health education can increase understanding of healthy 

eating behavior and optimize physical activity [12], and nutrition education interventions consistently improve 

knowledge, feeding behaviors, and self-monitoring practices [13]. Prevention and control of type 2 diabetes 

require a comprehensive approach, including strengthening health education and literacy [14]. 

The pathway from nutritional status and diabetes knowledge to prediabetes prevention behaviors 

requires systematic examination. BMI is a significant predictor of prediabetes prevalence among adolescents 

[15], yet risk awareness alone does not translate into behavioral change [16]. Parents also demonstrate critical 

knowledge gaps regarding healthy food preparation and prediabetes risk factors, directly impeding their ability 

to support adolescent prevention behaviors. Despite these recognized associations, research specifically 

examining the combined predictive role of nutritional status and diabetes knowledge on prediabetes prevention 

behaviors in adolescents remains scarce. Most existing studies have focused on adult populations or examined 

these variables in isolation, highlighting a clear gap that this study aims to address. 

This study aims to analyze factors associated with prediabetes prevention behavior in adolescents. 

Particular focus is given to the role of nutritional status and knowledge about diabetes mellitus. The results of 

this study are expected to provide a meaningful scientific contribution to the development of effective and 

targeted prediabetes prevention intervention strategies for adolescents, considering that early intervention in 

this age group is key to reducing the disease burden and economic burden associated with diabetes in adulthood. 
 

 

2. METHOD 

2.1.  Research design 

This study used an analytical cross-sectional design. The study location was Tarakan City. This study 

was conducted for six months in Tarakan City, North Kalimantan, Indonesia, from September 2025 to February 

2026. The population in this study was all adolescents aged 13–15 years who were enrolled as active students 

in junior high schools in Tarakan City, North Kalimantan, Indonesia. The 13–15 age range was chosen because 

it is a critical period in the formation of health behavior patterns that can persist into adulthood. The study 

sample consisted of 316 respondents obtained through proportional stratified random sampling. This technique 

was chosen to ensure proportional representation of each age group (13, 14, and 15 years) in the target 

population. The sample size was determined using the Slovin formula with a 95% confidence level and a 5% 

margin of error. Inclusion criteria included adolescents aged 13–15 years, registered as active students at the 

selected junior high school, willing to be respondents by signing a consent form (informed consent), and present 

at the time of data collection. Exclusion criteria included: adolescents who were sick or hospitalized at the time 

of data collection, and adolescents who had been diagnosed with type 1 or type 2 diabetes mellitus. 
 

2.2.  Research variables 

The dependent variable in this study was prediabetes prevention behavior in adolescents. The 

independent variables consist of five variables, such as gender, age, nutritional status, source of information 

about diabetes mellitus, and knowledge about diabetes mellitus. Nutritional status was categorized into four 

groups based on body mass index for age (BMI/Age) according to World Health Organization (WHO) 

standards: underweight, normal, overweight, and obesity. Knowledge about diabetes mellitus was categorized 
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into two groups, namely high knowledge and low knowledge, based on the median value as the cut-off point 

(cut-off point). The dependent variable (prediabetes prevention behavior) encompasses three domains: health 

control, diet, and exercise, dichotomized using a median split. Independent variables include gender 

(male/female), age (13–15 years), nutritional status (BMI/Age WHO classification), information sources 

(healthcare providers, internet, school, family), and knowledge level (high/low based on median cut-off). 
 

2.3.  Research instruments 

The data collection instrument in this study consisted of three main parts. The first part was a 

demographic characteristics questionnaire covering gender, age, and sources of information about diabetes 

mellitus. The second part was a knowledge questionnaire about diabetes mellitus adapted from the Diabetes 

Knowledge Questionnaire (DKQ-24). This questionnaire consists of 24 items with true and false answers, 

covering aspects of etiology, pathophysiology, signs and symptoms, complications, and management of 

diabetes mellitus. The third part is a prediabetes prevention behavior questionnaire developed based on related 

literature and consists of 21 items with yes and no answer choices, covering three main domains: health control 

(4 items), diet (11 items), and exercise (6 items). Prediabetes prevention behaviors are categorized into positive 

and negative based on the median value as a cutoff point. 

All instruments have gone through a cross-cultural adaptation process (cross-cultural adaptation), 

which includes translation into Indonesian, back-translation, and local context adjustments. Validity and 

reliability testing of the instrument was carried out through a trial (pilot study) on 30 respondents who had 

similar characteristics to the research sample but were not included in the final sample. Validity testing was 

conducted using correlation techniques. Pearson Product Moment with the calculated r value > r table (0.361) 

as the item validity criterion. The reliability test was carried out using the coefficient Cronbach's Alpha, with 

a value of α > 0.60 as the minimum acceptable limit of reliability. Measurement of nutritional status is carried 

out through anthropometric measurements, which include height using a stadiometer with an accuracy of 0.1 

cm and body weight using a digital scale with an accuracy of 0.1 kg. Measurements were carried out by trained 

enumerators following WHO standard anthropometric measurement procedures. 

Validity and reliability of the instrument showed that DKQ-24 knowledge questionnaire demonstrated 

item validity with Pearson Product Moment correlation coefficients ranging from 0.382 to 0.714 (all exceeding 

the critical r-table value of 0.361 at n = 30) and achieved a Cronbach's Alpha reliability coefficient of 0.78. 

The prediabetes prevention behavior questionnaire yielded validity coefficients between 0.398 and 0.691, with 

a Cronbach's Alpha of 0.82. 
 

2.4.  Data collection procedures 

Data collection ethics was carried out after obtaining research approval and administrative permission 

from the relevant agencies. The data collection process begins with coordination with the school to determine 

the implementation schedule. Before completing the questionnaire, the researcher provided an explanation of 

the research's purpose, benefits, procedures, and respondents' rights. Respondents who met the inclusion 

criteria and agreed to participate were asked to sign a consent form (informed consent). For respondents under 

18 years of age, consent was also obtained from a parent or guardian through parental consent. Respondents 

completed the questionnaire independently, assisted by an enumerator to ensure understanding of each item. 

The average time to complete the questionnaire was between 20 and 30 minutes. Anthropometric 

measurements were taken after completion of the questionnaire. 
 

2.5.  Research flow 

The first stage is preparation and licensing, which lasts for 4 weeks, including processing ethical 

permits, school administrative permits, as well as cross-cultural adaptation of instruments, including 

translation, back-translation, and local context adjustments. The second stage is instrument testing (pilot study) 

for 4 weeks, namely the implementation of validity and reliability tests on 30 respondents outside the main 

sample. The third stage is the collection of primary data, which takes 8 weeks. The fourth stage is data 

processing and analysis for 4 weeks, including editing, coding, entry, cleaning, and tabulating, as well as 

univariate and bivariate analysis (Chi-square), and multivariate (binary logistic regression). The final stage is 

writing a report over a four-week period. More details can be seen in Figure 1. 
 

2.6.  Data analysis 

The collected data is processed through stages of editing, coding, entry, cleaning, and tabulating using 

statistical software. Data analysis was conducted in three stages. First, univariate analysis was conducted to 

describe the frequency distribution and proportion of each research variable, which is presented in the form of 

a frequency distribution table along with the mean and standard deviation. Second, bivariate analysis was 

conducted to test the relationship between each independent variable and the dependent variable using the t-

test. Chi-square at a significance level of α = 0.05. Third, multivariate analysis was conducted using a binary 
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logistic regression test (binary logistic regression) to identify independent variables that simultaneously act as 

significant predictors of prediabetes prevention behavior. Variables included in the multivariate model were 

those with a p-value < 0.05 in the bivariate analysis. The results of the multivariate analysis are presented in 

the form of an odds ratio (Exp(B)) along with a 95% confidence interval (CI). 
 

 

 
 

Figure 1. Research FLOW 
 
 

3. RESULTS 

Based on Figure 2, the majority of respondents were male (181 people) (57.3%), and female (135 

people) (42.7%). The age distribution was relatively even, with the largest proportion at age 13 (34.8%), 

followed by age 15 (32.9%) and age 14 (32.3%). In terms of nutritional status, almost half of the respondents 

had normal nutritional status (47.8%), while 27.5% were classified as underweight. 17.1% overweight and 

7.6% obese. The primary sources of information about diabetes mellitus most frequently accessed by 

adolescents were social media and the internet (56.3%), followed by health workers (16.8%), family (13.9%), 

and peers (13.0%). Most respondents had high knowledge about diabetes mellitus (70.9%), and more than half 

of the respondents demonstrated positive prediabetes prevention behaviors (53.2%). 
 
 

 
 

Figure 2. Frequency distribution of characteristics of teenage respondents 
 

 

Table 1 showed that adolescents demonstrated suboptimal prediabetes prevention behaviors across 

multiple domains. In health control, most did not actively seek diabetes information (86%) or monitor blood 

sugar during weight changes (76%). Dietary behaviors were poor, with many not avoiding high-cholesterol 

foods (70%), preferring frying over boiling (65%), and frequently consuming fast food (66%). Despite 67% 
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reporting regular exercise, 72% remained sedentary, watching television. Diabetes knowledge was notably 

low; 86% misidentified shaking and sweating as hyperglycemia signs, while 72% confused frequent urination 

and thirst as hypoglycemia symptoms. Management knowledge was also inadequate regarding dietary 

requirements (68%) and cooking methods (66%). 
 

 

Table 1. Frequency distribution of prediabetes prevention behavior and knowledge about diabetes mellitus  

in adolescents 
Variables and items Positive/correct response (%) Negative/wrong responses (%) 

A. Prediabetes prevention behavior   

Domain 1: Health control   

− Participate in health education activities about DM 56 44 

− Looking for information about DM disease 14 86 

− Checking blood sugar levels when weight changes drastically 24 76 

− Check your blood sugar levels when you often feel weak 37 63 

Domain 2: Diet   

− Like eating sweet foods 45 55 

− Consume more than 4 tablespoons of sugar per day 73 27 

− Eat regularly at the same time every day 42 58 

− Delay eating when you have activities 51 49 

− Avoid foods high in cholesterol 30 70 

− Avoid high-fat foods 65 35 

− Changing the cooking method from frying to boiling 35 65 

− Prefer to consume soda and packaged drinks rather than water 50 50 

− Like eating fast food 34 66 

− Prefer to eat low-calorie foods (vegetables and fruit) 48 52 

− Prefer eating snacks (chips) rather than fruit 54 46 

Domain 3: Sports   

− Exercise regularly at least 3–4 times a week 67 33 

− Warm up for ± 15 minutes before exercising 58 42 

− Exercise for 30 minutes per session 44 56 

− Cool down for ± 15 minutes after exercising 49 51 

− Spend time doing housework to maintain health 52 48 

− Often stay at home watching television 72 28 

B. Knowledge about diabetes mellitus   

Etiology and pathophysiology   

− Excessive sugar consumption as a cause of diabetes 94 6 

− Lack of effective insulin as a cause of diabetes 53 47 

− Diabetes is caused by kidney failure, preventing sugar from entering 

the urine 

55 45 

− The kidneys produce insulin 44 56 

− Blood sugar levels increase in untreated diabetes 40 60 

− Hereditary factors in diabetes 51 49 

− Diabetes mellitus can be cured 58 42 

Diagnosis and classification   

− A fasting blood sugar level of 210 is too high 47 53 

− The best way to detect diabetes is with a urine test. 57 43 

− There are two main types of diabetes (Type 1 and Type 2) 70 30 

Management   

− Regular exercise increases insulin requirements 41 59 

− Insulin works because of eating too much 43 57 

− Treatment is more important than diet and exercise 46 54 

− How you cook is as important as what you eat. 34 66 

− The diet of diabetes consists of special foods 32 68 

Signs, symptoms, and complications   

− Diabetes causes blood circulation disorders 48 52 

− Diabetic wounds take a long time to heal. 39 61 

− Diabetes can damage the kidneys 41 59 

− Diabetes causes numbness in the hands, fingers, and feet 38 62 

− Shaking and sweating as a sign of high blood sugar 14 86 

− Frequent urination and thirst as a sign of low blood sugar 28 72 

Foot and wound care   

− People with diabetes should be careful when cutting their toenails. 82 18 

− Cleaning the wound with iodine and alcohol 47 53 

− Tight socks are allowed for diabetics 19 81 

Information: In section A (prediabetes prevention behavior), a positive response refers to a "Yes" answer and a negative response refers 
to a "No" answer. In section B (Knowledge of Diabetes Mellitus), a positive response refers to a "True" answer and a negative response 

refers to a "False" answer. Knowledge items are grouped by subdomain for ease of interpretation. The knowledge instrument was adapted 

from the Diabetes Knowledge Questionnaire (DKQ-24). 
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Table 2 showed that two of five independent variables were significantly associated with prediabetes 

prevention behavior among adolescents. Nutritional status showed a significant relationship (p = 0.000), with 

obese adolescents demonstrating the highest positive behavior proportion (83.3%), followed by normal 

nutritional status (59.6%), while overweight (38.9%) and thin (42.5%) adolescents showed lower proportions. 

Knowledge was also significant (p = 0.033), though paradoxically, adolescents with low knowledge exhibited 

higher positive behavior (63.0%) than those with high knowledge (49.1%). Gender (p = 0.605), age (p = 

0.125), and resources (p = 0.189) were not statistically significant (p > 0.05). 

Table 3 showed that Model 2 (full multivariate) revealed that nutritional status (p = 0.037, Exp(B) = 

1.320) and knowledge (p = 0.036, Exp(B) = 0.583) were significant predictors of prediabetes prevention 

behavior, while gender, age, and information source were not. The parsimonious Model 3, retaining only 

these two variables, yielded a Nagelkerke R² of 0.052, explaining merely 5.2% of behavioral variation, 

suggesting that unmeasured factors such as family support, self-efficacy, and socioeconomic conditions 

substantially influence adolescent prevention behavior. Table 4 showed that both models demonstrated 

adequate fit (Hosmer-Lemeshow p > 0.05), with classification accuracy ranging from 57.6–58.9%, marginally 

exceeding the chance level.  

 

 

Table 2. Relationship between gender, age, nutritional status, information source, and knowledge of diabetes 

mellitus on prediabetes prevention behavior in adolescents 
Variables Positive behavior n (%) Negative behavior n (%) p-value 

Gender   0.605 

Man 99 (54.7) 82 (45.3)  

Woman 69 (51.1) 66 (48.9)  

Age (years)   0.125 

13 years old 61 (55.5) 49 (44.5)  

14 years 46 (45.1) 56 (54.9)  

15 years 61 (58.7) 43 (41.3)  

Nutritional status   0.000* 

Thin 37 (42.5) 50 (57.5)  

Normal 90 (59.6) 61 (40.4)  

Overweight 21 (38.9) 33 (61.1)  

Obesity 20 (83.3) 4 (16.7)  

Resources   0.189 

Social media and the internet 93 (52.2) 85 (47.8)  

Health workers 25 (47.2) 28 (52.8)  

Family 22 (50.0) 22 (50.0)  

Friends of the same age 28 (68.3) 13 (31.7)  

Knowledge   0.033* 
Tall 110 (49.1) 114 (50.9)  

Low 58 (63.0) 34 (37.0)  

Information: *Significant at α < 0.05 

 

 

Table 3. Complete multivariate analysis with a stepwise logistic regression model 
Model Variables B SE Wald df p-value Exp(B) 95% CI 

Model 1 (Univariate)         

 Gender -0.147 0.228 0.416 1 0.519 0.863 0.552–1.350 
 Age 0.073 0.131 0.311 1 0.577 1.076 0.832–1.391 
 Nutritional status 0.312 0.127 6.035 1 0.014* 1.366 1.065–1.752 
 Resources 0.082 0.094 0.761 1 0.383 1.085 0.903–1.305 
 Knowledge -0.571 0.253 5.091 1 0.024* 0.565 0.344–0.928 

Model 2 (Full multivariate)         
 Gender -0.098 0.236 0.172 1 0.678 0.907 0.571–1.440 
 Age 0.105 0.135 0.605 1 0.437 1.111 0.853–1.447 
 Nutritional status 0.278 0.133 4.370 1 0.037* 1.320 1.017–1.714 
 Resources 0.109 0.097 1.263 1 0.261 1.115 0.922–1.349 
 Knowledge -0.540 0.258 4.381 1 0.036* 0.583 0.352–0.965 
 Constant 0.624 0.578 1.165 1 0.281 1.866 – 

Model 3 (Final/parsimony)         

 Nutritional status 0.264 0.134 3.841 1 0.050 1.303 1.000–1.697 
 Knowledge -0.546 0.256 4.553 1 0.033* 0.579 0.351–0.956 
 Constant 0.782 0.412 3.603 1 0.058 2.186 – 

Information: *Significant at α < 0.05. Dependent variable: prediabetes prevention behavior (0 = Negative, 1 = Positive). 

Model 3 is the final model that only includes variables with p < 0.25 in the bivariate analysis. 
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Table 4. Model fit statistics of logistic regression 
Model statistics Model 1 Model 2 Model 3 

-2 log likelihood – 421,538 425,672 
Nagelkerke R² – 0.068 0.052 

Hosmer-Lemeshow test (p) – 0.412 0.538 

Overall classification (%) – 58.9 57.6 

 

 

4. DISCUSSION 

Nutritional status was significantly associated with prediabetes prevention behaviors (p = 0.000), 

with obese adolescents demonstrating the highest positive behaviors (83.3%), followed by normal weight 

(59.6%), underweight (42.5%), and overweight (38.9%). Multivariate analysis confirmed nutritional status as 

a significant predictor (p = 0.037, Exp(B) = 1.320). Obese adolescents exhibited more positive preventive 

behaviors, likely because they received greater health education and risk warnings from healthcare providers 

regarding diabetes, increasing their motivation for behavioral change. This aligns with Spurr et al. [17] 

findings that clear communication of health risks and diagnoses can effectively trigger preventive behavioral 

modifications among at-risk populations. Overweight adolescents showed a low proportion of positive health 

behaviors (38.9%), possibly due to insufficient awareness or clinical attention before reaching visible obesity. 

Given that class 3 obesity significantly increases prediabetes odds (OR 2.7, 95% CI 2.3–3.1), early 

intervention at the overweight stage is critical [18]. Prediabetes increased with the severity of obesity (20.1%, 

25.2%, 33.2% for obesity grades 1, 2, 3), which suggests that overweight adolescents should have started 

adopting better preventive behaviors [19]. 

Prabawati and Natalia [20] also reported that health education on preventing prediabetes was 

effective in increasing dietary awareness in adolescents (p = 0.04), although it was not significant for 

sedentary lifestyles (p = 0.636). This indicates that educational interventions need to be designed 

comprehensively and not focus solely on one aspect of behavior. Waist-to-height ratio (WHtR) is the strongest 

determinant of diabetes and prediabetes in children and adolescents in India, with an optimal cutoff of 0.62, 

sensitivity of 0.93, and AUC of 0.79 [21]. These findings strengthen the argument that anthropometric 

measurements and nutritional status are critical components in screening and preventing prediabetes in 

adolescents. Obesity is one of the most important environmental risk factors for the development of T2DM 

in children and adolescents, and screening for abnormal blood glucose in high-risk children and adolescents 

is an effective population intervention method [22]. 

The most counterintuitive finding in this study was the inverse relationship between knowledge and 

prediabetes prevention behaviors. Although this relationship was statistically significant (p = 0.033), 

adolescents with low knowledge actually demonstrated a higher proportion of positive behaviors (63.0%) 

than adolescents with high knowledge (49.1%). In multivariate analysis, knowledge remained a significant 

predictor (p = 0.036, Exp(B) = 0.583), with an Exp(B) value < 1 confirming the direction of this negative 

relationship. Analysis of the frequency distribution of knowledge (Table 2) revealed significant knowledge 

gaps in several subdomains.  

In the management subdomain, 68% of adolescents did not know that a diabetes diet does not have 

to consist of special foods, and 66% did not understand the importance of cooking methods. These findings 

are relevant to Leak et al. [23], who found that adolescents with prediabetes had significantly lower whole 

grain component scores and lower intakes of vitamin D, phosphorus, and potassium than adolescents without 

prediabetes. They concluded that diabetes prevention interventions for adolescents are needed and should 

promote healthy diet targets and encourage physical activity [23]. 

The finding that social media and the internet are the primary sources of information about diabetes 

mellitus for adolescents (56.3%) has important implications for health communication strategies. Although 

information sources did not show a significant association with prediabetes prevention behaviors (p = 0.189), 

the dominance of digital media as a source of health information for adolescents cannot be ignored.   

Alpin et al. [24], in a focus group study to inform a community-based adolescent diabetes prevention program, 

found that adolescents preferred text messaging for monitoring behavior, tracking goals, and receiving 

personalized guidance. This finding strengthens the argument that although the source of information was not 

statistically significant in this study, the quality and delivery of information through digital platforms need to 

be optimized to increase their effectiveness in changing behavior. 

Simamora et al. [25], in a phenomenological study in Padangsidimpuan City, found that family 

support, particularly in the Batak Angkola socio-cultural context through the Dalihan Na Tolu system, is 

crucial in raising awareness among prediabetes sufferers. Family involvement in prediabetes care can prevent 

the progression of prediabetes to diabetes mellitus. These findings indicate that although families were not 

the primary source of information in this study, their role in supporting behavior change remains crucial and 

needs to be strengthened. Evidence is still insufficient to assess the balance of benefits and harms of type 2 
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diabetes screening in children and adolescents, which may contribute to low awareness of screening among 

adolescents [26]. 

Abnormal blood glucose screening in high-risk children and adolescents serves as an effective 

population intervention for early diagnosis and management of prediabetes and T2DM. The low self-

screening behavior observed highlights the necessity for more intensive educational programs emphasizing 

regular health monitoring, particularly for at-risk adolescents. Regarding dietary behaviors, significant 

suboptimal practices were identified, including failure to avoid high-cholesterol foods (70%), not shifting 

cooking methods from frying to boiling (65%), and fast-food preference (66%). These findings align with 

existing literature indicating that adolescent dietary quality, regardless of prediabetes status, remains far from 

optimal, with inadequate intake of essential nutrients and low whole grain consumption [27], [28]. 

Miyamura et al. [29] found that skipping breakfast in Japanese adolescents was significantly 

associated with prediabetes (OR 1.95, 95% CI 1.03–3.69), with a stronger association in overweight 

adolescents (OR 4.31, 95% CI 1.06–17.58). These findings reinforce the importance of regular eating patterns, 

as in this study, only 42% of adolescents ate regularly at the same time each day. Medina et al. [30] also 

reported that consumption of total dairy products and full-fat dairy products was associated with a lower 

combined prevalence of prediabetes and T2DM in Brazilian adolescents, suggesting that the type of food 

consumed has a significant impact on the risk of prediabetes. 

Despite the significant associations identified, several research gaps remain. The inverse knowledge-

behavior relationship (Exp(B) = 0.583) challenges conventional KAP frameworks, yet mediating variables 

such as self-efficacy and perceived susceptibility were not examined. Overweight adolescents exhibited the 

lowest positive behaviors (38.9%), indicating a critical intervention blind spot before obesity onset. Although 

digital media dominated as the primary information source (56.3%), its association with preventive behaviors 

was non-significant (p = 0.189), revealing a disconnect between information access and behavioral impact.  

 

 

5. CONCLUSION 

This study found that nutritional status and diabetes mellitus knowledge were the only significant 

predictors of prediabetes prevention behavior among adolescents (p = 0.037 and p = 0.036, respectively), 

while gender, age, and information sources were not significant. A paradoxical inverse relationship emerged: 

adolescents with lower knowledge demonstrated superior preventive behaviors (63.0%) compared to those 

with higher knowledge (49.1%). Obese adolescents showed the highest positive behaviors (83.3%), whereas 

overweight adolescents exhibited the lowest (38.9%). However, the model explained only 5.2% of behavioral 

variance, suggesting substantial unmeasured influences. These findings challenge the conventional 

knowledge-attitude-practice paradigm, indicating that knowledge alone does not linearly improve behavior 

among Indonesian adolescents. Practically, interventions should target overweight adolescents, address 

suboptimal dietary practices through school-based programs, and leverage digital platforms for behaviorally 

oriented content. Future research should employ longitudinal and mixed-methods designs incorporating 

mediating variables such as self-efficacy, perceived susceptibility, and family support. 
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