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ABSTRACT 

Background: Stunting remains a persistent public health concern in Indonesia, and adolescence represents a 

strategic period to prevent its long-term consequences. Understanding sanitation and nutritional behaviors 

among adolescents is essential because these behaviors contribute to stunting prevention efforts. The purpose 

of this study is to analyze the distribution and determinants of stunting prevention behavior in adolescents in 

Sukoharjo district.  

Methods: This research employed a cross-sectional design to assess the relationship between individual 

characteristics and stunting prevention behaviors among high school students in Sukoharjo District. Data on 

knowledge, sanitation behavior, and balanced nutrition behavior were obtained using a validated 

questionnaire. Because the data were not normally distributed, bivariate analysis using Spearman’s 

correlation test was performed to examine associations between age, pocket money, BMI, knowledge, and 

stunting prevention behaviors.  

Result: Most adolescents demonstrated good sanitation behavior but only moderate nutritional behavior. 

Although knowledge levels were generally high, knowledge did not translate into improved sanitation or 

nutrition practices. All correlations between age, pocket money, BMI, or knowledge and sanitation or 

nutritional behavior were categorized as very weak, with p-values >0.05. Additionally, sanitation behavior 

did not correlate with nutritional behavior, indicating that these behaviors are shaped by different influencing 

factors.  

Conclusions: Individual characteristics and knowledge were not significant predictors of adolescents’ 

sanitation or nutritional behavior. The absence of meaningful associations suggests that broader social, 

environmental, and familial influences may play a more dominant role in shaping stunting prevention 

behaviors. Therefore, interventions should emphasize supportive environments, family engagement, and 

behavior-oriented strategies rather than relying solely on knowledge-based approaches. 
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INTRODUCTION 

Stunting remains a major global and 

national public health problem, defined as 

impaired linear growth caused by chronic 

undernutrition and recurrent infections in 

early childhood.[1] The most recent joint 

report by UNICEF, WHO, and World 

Bank, 2025 estimated that 149 million 

children under five worldwide are affected 

by stunting, highlighting its persistent and 

widespread impact.[2] In Indonesia, the 

2025 Indonesian Nutrition Status Survey 

(SSGI) reported a stunting prevalence of 

19.7%, with marked regional disparities 

reflecting persistent social and health 

inequalities.[3] Stunting has serious long-

term consequences, including impaired 

cognitive development, reduced 
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productivity, and increased risk of chronic 

diseases in adulthood.[4,5]  

Adolescents, particularly adolescent 

girls as future mothers, play a critical yet 

often overlooked role in stunting 

prevention. Adolescence is a period of 

ongoing biological maturation that 

requires adequate nutritional intake.[6] 

Poor nutritional status, anemia, short 

stature, and limited nutrition knowledge 

during adolescence increase the risk of 

low birth weight and intrauterine growth 

restriction,[7,8] which may impair nutrient 

transfer and increase susceptibility to 

infections in the next generation.[9] 

In urban areas such as Kartasura, 

Central Java, Indonesia, adolescents 

represent a large and strategic population 

group.[10] However, studies show that 

stunting-preventive behaviors among 

Indonesian adolescents remain 

suboptimal, including unhealthy dietary 

habits, breakfast skipping, exposure to 

household cigarette smoke, and poor 

sanitation and food hygiene practices.[11,12] 

Household cigarette smoke exposure has 

been associated with inflammatory 

processes that may disrupt healthy 

growth,[13,14] while limited nutrition 

literacy reduces adolescents’ awareness of 

their role in stunting prevention before 

pregnancy.[15,16] 

The National Strategy for Stunting 

Prevention and Reduction (Stranas P3S) 

prioritizes adolescents through nutrition 

improvement, anemia prevention, 

reproductive health education, and 

promotion of balanced diets.[17] 

Nevertheless, evidence on stunting-

preventive behaviors among urban 

adolescents remains limited. Therefore, 

this study aims to identify the distribution 

and determinants of stunting prevention 

behaviors among adolescents in Sukoharjo 

District, with the expectation of 

supporting the development of effective 

preconception stunting prevention 

programs. 

 

 

METHODS 

This study used a cross-sectional 

analytical design conducted in Sukoharjo 

District, Central Java, Indonesia from 

September to November 2025 at 

Mojolaban 1 and Kartasura 1 Senior High 

School. The study population comprised 

adolescents in Sukoharjo District, with an 

accessible population of 105 students 

from two schools.  

A simple random sampling 

technique was employed to ensure that 

each student had an equal probability of 

being selected. The sampling frame was 

first established by listing all eligible 

students from both schools. Each student 

was then assigned a unique identification 

number. The randomization process was 

carried out using a computer-generated 

random number method (Microsoft Excel 

random number function). Based on the 

generated random numbers, participants 

were selected until the required sample 

size for the analytical study was achieved. 

Body weight and height were measured 

using scales and stadiometer, respectively.  

Data were collected using a 

structured questionnaire consisted of three 

main domains: knowledge (8 items), 

balanced nutrition behavior (7 items), and 

sanitation behavior (8 items), resulting in 

a total of 23 items. All items were 

measured using a Likert scale, and the 

total score for each domain was calculated 

by summing the item scores, with higher 

scores indicating better knowledge and 

healthier behaviors. The scores were then 

categorized into good, moderate, and poor 

based on predetermined cut-off points. 

Content validity of the questionnaire 

was assessed through expert judgment 

involving three experts, namely a public 

health specialist, a nutritionist, and a 

maternal and child health (MCH) lecturer. 

Each expert evaluated the relevance, 

clarity, and appropriateness of the items. 

Revisions were made based on their 

feedback. The reliability test using 

Cronbach’s Alpha showed that all 
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domains had coefficients >0.70, indicating 

acceptable internal consistency. 

Data analysis included normality 

testing using the Kolmogorov–Smirnov 

test, followed by univariate analysis to 

describe respondent characteristics and 

variable distributions. Bivariate analysis 

was performed using Spearman’s 

correlation test due to non-normal data 

distribution, to assess the relationships 

between age, pocket money, BMI, and 

knowledge level with nutritional and 

sanitation behaviors. Data were analyzed 

using SPSS version 24. Ethical 

considerations, including informed 

consent, anonymity, and confidentiality, 

were ensured, and ethical approval was 

obtained from the Research Ethics 

Committee of Dr. Moewardi Hospital, 

Surakarta, Indonesia (No. 

2.351/XI/HREC/2025). 

 

RESULT 

The respondent characteristics 

(Table 1) indicate that most participants 

were mid-adolescents aged 16–17 years, 

with 17-year-olds comprising the largest 

proportion (51.4%), followed by 16-year-

olds (46.7%). Most respondents received 

weekly pocket money of ≤150,000 rupiah 

(86.7%). All respondents had a height 

≥145 cm, and most weighed ≥45 kg 

(76.2%).  

Based on BMI, half of the 

respondents were in the normal category 

(50.5%), while the remainder were 

underweight (29.5%), overweight at risk 

(10.5%), obesity I (6.7%), and obesity II 

(2.9%). Parents were the primary source 

of dietary reminders for most respondents 

(81.9%). Nearly all respondents reported 

no history of chronic disease (97.1%). 

Table 1. Sample Characteristics   
Characteristics n % 

Age (years) 

15  

16 

17 

Pocket money (per 

week)* 

 

2 

49 

54 

 

 

 

1.9 

46.7 

51.4 

 

 

Characteristics n % 

≤150.000 IDR 

200.000 – 300.000 IDR 

300.000 – 400.000 IDR 

>400.000 IDR 

Height (cm) 

≥145  

<145 

Weight (kg) 

≥45 

<45 

BMI 

Underweight 

Normal range 

Overweight at risk 

Obese I 

Obese II 

Dietary reminders 

Yourself 

Teacher/Friend/ 

Healthcare 

Professional 

Parents 

History of chronic  

illness 

Yes 

No 

91 

12 

0 

2 

 

105 

0 

 

80 

25 

 

31 

53 

11 

7 

3 

 

16 

3 

 

 

86 

 

 

3 

102 

86.7 

11.4 

0 

1.9 

 

100 

0 

 

76.2 

23.8 

 

29.5 

50.5 

10.5 

6.7 

2.9 

 

15.2 

2.9 

 

 

81.9 

 

 

2.9 

97.1 

*1 USD = 17.302 IDR 

Date of exchange rate: April 4th, 2026 

Source: Primary data, 2025 

Most respondents demonstrated a 

good level of knowledge (Table 2), 

accounting for 94.3%, while 5.7% had a 

moderate level. Knowledge scores ranged 

from 63 to 100, with a mean of 94.57 ± 

7.78, indicating high and consistent 

knowledge levels. 

Table 2. Frequencies of knowledge level 
 

n % 
Min. – 

Max. 
Mean 

Std. 

Devia-

tion 

Good 

Moderate 

99 

6 

94.3 

5.7 
63 - 100 94.57 7.780 

Source: Primary data, 2025 

Regarding balanced nutritional 

behavior (Table 3), the majority of 

respondents were categorized as having 

moderate behavior (67.6%), while 13.3% 

showed good behavior and 19.0% showed 

poor behavior. The mean behavior score 

was 68.15 ± 12.34, reflecting variability in 

nutritional practices. 
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Table 3. Frequencies of balanced 

nutritional behavior 
 

n % 
Min – 

Max 
Mean 

Std. 

Deviation 

Good 

Moderate 

Poor 

14 

71 

20 

13.3 

67.6 

19.0 

31 - 92 68.15 12.343 

Source: Primary data, 2025 

Most respondents demonstrated 

good sanitation behavior (Table 4), 

accounting for 97.1%, with only 2.9% 

categorized as moderate. Sanitation scores 

ranged from 50 to 100, with a mean of 

98.57 ± 8.37, indicating generally high 

sanitation behavior. 

Table 4. Frequencies of sanitation 

behavior 
 

n % 
Min. - 

Max 
Mean 

Std. 

Devia-

tion 

Good 

Moderate 

102 

3 

97.1 

2.9 
50 - 100 98.57 8.370 

Source: Primary data, 2025 

The Kolmogorov-Smirnov 

normality test is used as the initial step to 

determine data distribution. A variable is 

declared non-normally distributed if the 

significance value (p-value) is <0.05. 

Because all variables in this study showed 

a p-value <0.05, all data were categorized 

as non-normally distributed. Therefore, 

the statistical analysis used in the next 

stage is more appropriate using non-

parametric tests, one of which is the 

Spearman correlation test, which is 

suitable for non-normally distributed data. 

Table 5. Spearman’s rho analysis  
  

Sanitary 

behavior 

Balanced 

nutritional 

behavior 

Know-

ledge 

level 

Age p 

r 

-0.054 

0.584 

-0.003 

0.973 

0.002 

0.981 

Pocket 

money 

p 

r 

-0.120 

0.223 

0.030 

0.759 

-0.022 

0.825 

BMI p 

r 

-0.010 

0.917 

0.024 

0.806 

-0.091 

0.354 

Dietary 

reminders 

p 

r 

-0.095 

0.335 

0.078 

0.427 

-0.033 

0.740 

History of 

chronic 

illness 

p 

r 

-0.029 

0.766 

-0.014 

0.890 

-0.042 

0.669 

Knowledg

e level 

p 

r 

-0.042 

0.669 

0.120 

0.224 

1.000 

. 

  
Sanitary 

behavior 

Balanced 

nutritional 

behavior 

Know-

ledge 

level 

Sanitary 

behavior 

p 

r 

1.000 

. 

0.083 

0.398 

-0.042 

0.669 

Balanced 

nutritional 

behavior 

p 

r 

0.083 

0.398 

1.000 

. 

0.120 

0.224 

Source: Primary data, 2025 

Spearman correlation strength was 

interpreted as very weak (>0.00–0.25), 

moderate (0.26–0.50), strong (0.51–0.75), 

very strong (0.76–0.99), and perfect (1.00) 

(Add citation here). Based on these 

criteria, the Spearman test results (Table 

2) showed no significant relationships 

between age and sanitation behavior (p = 

0.584; r = –0.054), nutritional behavior (p 

= 0.973; r = –0.003), or knowledge (p = 

0.981; r = 0.002), with all correlations 

classified as very weak. 

Similarly, pocket money was not 

associated with sanitation behavior (p = 

0.223; r = –0.120), nutritional behavior (p 

= 0.759; r = 0.030), or knowledge (p = 

0.825; r = –0.022). BMI also showed no 

significant correlations with sanitation 

behavior (p = 0.917; r = –0.010), 

nutritional behavior (p = 0.806; r = 

0.024), or knowledge (p = 0.354; r = –

0.091). In addition, knowledge level was 

not significantly related to sanitation 

behavior (p = 0.669; r = –0.042) or 

nutritional behavior (p = 0.224; r = 

0.120). The relationship between 

sanitation behavior and nutritional 

behavior was also very weak and not 

significant (p = 0.398; r = 0.083).  
 

DISCUSSION 

The results of this study indicate no 

significant relationship between age, 

pocket money, body mass index (BMI), or 

knowledge level with sanitation and 

nutrition behavior in adolescents. All 

correlations are in the very weak category, 

with p-values >0.05. This can be 

explained by several scientific reasons 

identified in various studies. Adolescent 

health behavior is strongly influenced by 

social factors, such as peer influence, 
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family support, food preferences, and the 

school environment.[18–22] Adolescents' 

eating behavior and health are strongly 

influenced by their social environment. 

Peers and siblings play a significant role 

because adolescents tend to imitate the 

eating choices and habits of those with 

whom they are emotionally close. This 

influence is further amplified by social 

media, which shapes new food norms and 

trends, so adolescents often follow what is 

considered popular within their social 

groups.[22]  

Furthermore, family is also a 

determining factor through home eating 

patterns, shared eating habits, food-related 

rules, and how parents provide and 

introduce food. Overall, the findings from 

these three articles indicate that 

adolescents' eating habits are not only 

influenced by individual knowledge, but 

are more shaped by social dynamics such 

as peers, social media, and family eating 

culture.[18–20] Individual variables, such as 

age, pocket money, and knowledge, are 

often not strong predictors of health 

behavior. This is consistent with the 

ecological model, which emphasizes that 

adolescent behavior is more influenced by 

interpersonal and community factors than 

by personal factors.[23] The homogeneity 

of the sample in this study, for example, 

the majority of respondents had good 

knowledge, good sanitation practices, and 

a narrow age range, resulting in low inter-

individual variability, making the 

relationship statistically insignificant. This 

phenomenon has also been found in 

research that the lack of diversity in 

sample characteristics can weaken the 

relationship between variables.[24,25]  

The gap between knowledge and 

practice is a common phenomenon among 

adolescents. Even though adolescents 

have awareness and access to health 

information, this knowledge is not always 

followed by appropriate behavior.[26] 

Adolescents understand the importance of 

maintaining health and are aware of 

various health information, but there is a 

gap between knowledge and practice, 

evident in the low level of implementation 

of healthy behaviors in daily life.[26] The 

information they obtain from various 

sources is not sufficient to encourage 

behavioral change, so their health literacy 

does not automatically translate into 

concrete health actions.[26,27] Research in 

Bukittinggi shows that although teenagers 

understand information related to nutrition 

and the importance of a healthy diet, they 

still do not apply it consistently because 

they prioritize taste preferences, lifestyle 

demands, emotional influences related to 

body image, and social pressure from the 

environment and social media that shape 

their eating choices.[21]  

The amount of pocket money does 

not affect the nutritional status or 

consumption patterns of adolescents, 

because variations in eating behavior are 

more influenced by other factors such as 

food preferences, social environment, and 

individual habits than the ability to buy 

healthy food.[22,28] BMI is also not related 

to current eating or sanitation behavior 

because BMI is a long-term accumulation 

influenced by genetic factors, physical 

activity, and past eating habits, not just 

current behavior.[29] In a study of 

adolescents' healthy lifestyle behaviors, 

age differences did not produce significant 

differences in healthy lifestyle patterns, 

suggesting that age is not a primary 

determinant in the formation of health 

behaviors. Research on disease prevention 

behaviors in North Tondano also reported 

that age differences were not associated 

with the level of adoption of preventive 

health behaviors. Overall, these results 

indicate that health behaviors are more 

influenced by factors other than age, such 

as knowledge, motivation, social 

environment, and access to health 

information.[30,31] 

Adolescents' eating behavior 

patterns in metropolitan areas are not 

entirely determined by their family 

environment.[32]  Family social 

support for weight-related behaviors in 
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children and adolescents.[33] Although 

family support for certain behaviors, such 

as eating breakfast or limiting sugary 

drinks, tended to align with healthier 

practices, this relationship was not 

uniform across all behaviors.[34] In some 

cases, moderate levels of family support 

were associated with less healthy practices 

than low or high levels of support.[34] 

Family support or the family environment 

are not always the primary factors in 

shaping adolescents' nutritional behaviors 

and healthy lifestyle habits, their influence 

can be weak, inconsistent, or dependent 

on the type of behavior assessed, with 

individual factors appearing to play a 

more dominant role.[32,33] 

The results of this study indicate 

that sanitation behavior is not correlated 

with nutritional behavior. Sanitation, 

access to clean water, and handwashing 

facilities play a role in reducing the risk of 

infectious diseases, they do not always 

correlate directly with nutritional status or 

nutritional behavior.[35–37] Improved 

sanitation is effective in reducing 

diarrheal disease, its effect on nutritional 

status is inconsistent because nutritional 

status is more influenced by dietary 

intake, recurrent infections, and 

socioeconomic factors.[35] Household 

water access is not significantly associated 

with nutritional status, while dietary 

diversity is a more influential factor, so 

dietary quality remains a key determinant 

of nutritional status compared to 

sanitation aspects.[36] Access to clean 

water and sanitation does not show a 

significant relationship with child growth 

indicators, with the exception of 

handwashing facilities, which have a 

specific association with the risk of 

underweight.[37] 

Multivariate analysis was not 

performed in this study because all 

variables in the bivariate analysis showed 

a p-value >0.25 and the correlation 

strength was in the very weak category. 

The literature on variable selection in 

multivariate models also emphasizes that 

variables are only worthy of inclusion if 

they have a significant relationship or are 

supported by strong theoretical 

justification, because including variables 

with low statistical relevance can reduce 

model stability and produce inaccurate 

estimates. Some variable selection 

methods even emphasize the importance 

of retaining only variables that pass the 

statistical feasibility threshold at the initial 

stage to avoid noise in the model.[38–40] 

Studies of variable selection practices in 

epidemiological research indicate that 

correct model construction relies heavily 

on the selection of appropriate and 

measurable variables. Several reviews 

note that many studies still include 

variables without a strong statistical basis, 

increasing the risk of inappropriate 

models and misleading interpretations. 

Other findings emphasize that including 

variables with high p-values or irrelevant 

relationships can lead to bias, overfitting, 

and reduced model quality. Therefore, 

rigorous variable selection and the 

application of sound statistical principles 

are crucial for building valid multivariate 

models.[41–43]  

This study has several limitations 

that should be considered when 

interpreting the findings. The study was 

conducted in only two senior high schools 

within one district, which may limit the 

generalizability of the findings to broader 

adolescent populations with different 

socio-demographic backgrounds. 

The homogeneity of the sample, 

especially in terms of age range, 

knowledge level, and behavioral scores, 

may have limited the ability to detect 

significant correlations between variables. 

Additionally, several potentially 

influential factors were not assessed in 

this study, such as peer influence, parental 

education, dietary intake patterns, physical 

activity, and exposure to social media, 

which may play a more substantial role in 

shaping adolescent health behaviors. 
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CONCLUSION 

The study results showed no 

association between age, pocket money, 

BMI, and knowledge with sanitation or 

nutritional behavior in adolescents. This 

finding underscores the importance of a 

multidimensional approach to stunting 

prevention from adolescence, focusing on 

strengthening the social environment, 

family support, and access to healthy food 

rather than solely improving knowledge. 
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