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ABSTRACT
Adolescents are vulnerable to nutritional problems, especially in disaster-prone areas with limited access
to nutritious food. Sigi District, Central Sulawesi, was severely affected by the 2018 earthquake and
liquefaction, which disrupted food security and increased instant food consumption. This study aimed to
evaluate the effectiveness of balanced nutrition education using a pre-test and post-test approach in
improving students’ knowledge of healthy eating at SMK 1 Sigi. The intervention involved 30 students
who received lectures and leaflets on the Balanced Nutrition Guidelines. Knowledge was assessed through
pre- and post-tests, and differences were analyzed statistically. Results indicated a significant increase in
mean knowledge scores from 37.31 + 15.89 to 65.77 = 21.20 (p < 0.05). The proportion of students in the
poor category decreased from 93.33% to 30%, while those in the fair and reasonable categories increased
substantially. These findings highlight that simple educational interventions can enhance adolescents’
nutritional awareness in disaster-affected areas. Therefore, balanced nutrition education should be
integrated into school health programs as a sustainable preventive strategy.
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INTRODUCTION

Indonesia has a high risk of natural disasters because it is located at the confluence of three major
tectonic plates [1]. The 2018 Central Sulawesi earthquake and tsunami caused thousands of casualties
and damaged large infrastructure. The impact is not only short-term, but also disrupts food security and
the nutritional status of the community, especially vulnerable groups such as children and adolescents
[2]. Natural disasters contribute to changes in people's consumption patterns, including adolescents,
who are vulnerable to meeting nutritional needs [3]. In post-disaster conditions, access to nutritious
foodstuffs is often limited due to disruptions in food distribution, reduced purchasing power of people,
and changes in lifestyle in evacuation centers [4]. This has an impact on the increasing prevalence of
consumption of low-nutrition foods, which indirectly affects the health status and growth of adolescents.
Most post-disaster adolescents in Palu City, Central Sulawesi, experience a significant decrease in
nutritional intake, potentially increasing the risk of malnutrition and other health problems [5].

The prevalence of malnutrition in adolescents in Indonesia is still a serious health problem that
requires serious attention. The 2023 Indonesian health survey shows 6.6% of adolescents are
underweight [6]. In Central Sulawesi, the prevalence of underweight in adolescents has increased from
7.01% in 2018 to 9.7% in 2023 (Ministry of Health of the Republic of Indonesia 2019; Health
Development Policy Agency 2024). That 98.96% of adolescents in disaster-affected areas have energy
intake below daily needs, with 58.33% classified as underweight. This lack of nutrition impacts physical
growth, study concentration, and endurance, reducing academic achievement and productivity [7].

Sigi Regency is one of the areas directly affected by the earthquake and liquefaction disaster in
2018. This condition has disrupted food security for the community, including teenagers living in the
area. Based on research conducted in Palu City, an area that has similar geographical characteristics to
Sigi Regency, it is known that the majority of adolescents are still in the food insecure category
(61.46%), but experience significant malnutrition. This condition shows that even though food is
available, consumption patterns and understanding of the importance of balanced nutritional intake still
need to be improved so adolescents can better meet their nutritional needs, especially in disaster-prone
conditions [8]. Education about balanced nutritional intake is essential in increasing adolescents'
awareness of the importance of a healthy diet. Pre-test and post-test-based educational interventions
have proven to be effective in improving students' understanding of nutrition, healthy consumption
patterns, and the selection of nutritious foods in accordance with the socio-economic conditions of the
local community [9].

Therefore, community service activities with a dissemination scheme entitled "Food Security,
Nutrient Intake and BMI in Post-Disaster Adolescents in Palu City" need to be carried out. The goal to
be achieved in community service activities is to increase adolescents' understanding and awareness of
the importance of balanced nutrition, especially in post-disaster conditions that limit access to nutritious
food. Through a pre-test and post-test approach, this activity aims to measure the effectiveness of
education in increasing knowledge and changing students' eating habits to be healthier and in accordance
with the nutritional needs of adolescents. The benefits of implementing this service are expected to
enable students to adopt a more nutritious diet and adjust their nutritional intake according to the
nutritional needs of adolescents.

METHODS

Participants in this activity are teenagers. It will be held at SMK 1 Sigi, Sidera, Sigi Biromaru
District, Sigi Regency, Central Sulawesi. The service activities were conducted using interactive lecture
methods and leaflet distribution based on the Balanced Nutrition Guidelines (PGS). Evaluation uses a
pretest-posttest one-group design with a 10-question questionnaire to measure knowledge before and
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after education. The analysis was carried out quantitatively through the paired sample t-test and

qualitatively through observation of student participation and reflection after the activity.

Increasing knowledge scores measured success, changes in attitudes in the form of awareness of
choosing healthy foods and reducing instant consumption, and socio-cultural aspects in the form of the
emergence of the habit of bringing healthy provisions to school. From an economic perspective, success
is shown through the ability of students to prepare a balanced menu based on affordable local
ingredients. Thus, the achievement of activities can be assessed comprehensively from knowledge,
attitudes, socio-cultural, and economic factors.

RESULT

Implementing balanced nutrition education activities at SMK 1 Sigi was conducted to determine
how much lecture interventions and leaflet distribution could increase adolescents' knowledge about
healthy eating. Evaluation was carried out through pre-tests and post-tests given to 30 students. The
measurement results showed increased knowledge scores after educational activities were carried out.

Table 1. Pre-test and Post-test Scores of SMK 1 Sigi Students

Statistic Result

Mean + SD (pre-test) 3731 £15.89
Mean + SD (post-test) 65.77 £21.20
Median (pre-test) 40.00
Median (post-test) 75.00
Minimum Score (pre-test) 0

Minimum Score (post-test) 20

Maximum Score (pre-test) 70

Maximum Score (post-test) 90

P value (difference test) 0.00

Table 1 presents the results of descriptive analysis in the form of mean values, standard deviations,
medians, minimum, maximum, and test results of differences between pre-test and post-test. Based on
the table, the average pretest score of 37.31 = 15.89 increased to 65.77 + 21.20 in the post-test. The
median score also differed from 40.00 on the pre-test to 75.00 on the post-test. The range of grades
students get is improving, with the minimum score increasing from 0 to 20 and the maximum score
increasing from 70 to 90. The results of the differential test produced a p-value of 0.00, meaning there
was a significant increase in knowledge after being given balanced nutrition education.

Table 2. Distribution of Students” Knowledge Categories Before and After Balanced Nutrition
Education

Category Pre-test n (%) Post-test n (%) P-Value
Poor (<60%) 28 (93.33%) 9 (30.00%) 0.00*
Fair (60—80%) 2 (6.67%) 17 (56.67%)

Good (>80%) 0 (0.00%) 4 (13.33%)

*Paired Sample T-test with significance value p <0.05

Table 2 illustrates the change in the distribution of students' knowledge categories. Before
education, almost all students (93.33%) were in the poor category, only a small number (6.67%) were
in the adequate category, and none were in the good category. After education, the proportion of the less
category decreased drastically to 30%, while the category of enough increased to more than half of the
students (56.67%), and 13.33% of students managed to achieve the good category. This increase in
distribution shows that educational activities not only increase average scores but also improve the
overall quality of students' knowledge, with more and more students achieving adequate to reasonable
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levels of expertise. Overall, the analysis results from both the average score and the category distribution
show that balanced nutrition education activities effectively increase the understanding of SMK 1 Sigi
students about healthy diets, especially in disaster-prone areas prone to nutritional problems.

DISCUSSION
The results of this activity show that balanced nutrition education through lecture methods

and leaflet media can significantly increase the knowledge of SMK 1 Sigi adolescents. The
average knowledge score increased from 37.31 in the pre-test to 65.77 in the post-test, with a
p-value of < 0.05, meaning there was a significant difference between before and after the
intervention. The distribution of knowledge categories has also improved, where students who
were previously the majority were in the poor category (93.33%), and decreased to 30%. In
comparison, the proportion of students with sufficient and good knowledge increased to 56.67%
and 13.33%.

These findings align with previous research that suggests that nutrition education
interventions can improve adolescent nutrition knowledge and awareness. Nutrition education
based on lectures and leaflets significantly increased the nutritional knowledge of high school
students in food-insecure areas [10]. Simple educational media such as leaflets are effectively
used to improve understanding of balanced nutrition in adolescents [11]. The condition of
teenagers in Sigi Regency who were affected by the 2018 earthquake and liquefaction added to
the urgency of this activity. Limited access to food and increased consumption of instant food
have been shown to worsen the nutritional status of adolescents, as reported by the Central
Sulawesi Health Office (2023), with an increase in the prevalence of underweight from 7.01%
in 2018 to 9.7% in 2023. In this context, nutrition education serves as a promotive and
preventive effort to reduce the long-term impacts of malnutrition, such as growth disorders,
decreased learning concentration, and low productivity in the future [12].

This intervention's use of lectures and leaflets proved an effective and low-cost approach
[13]. Significant improvements in knowledge suggest that even simple educational tools can
create meaningful changes when tailored to the target group's needs [14]. Lecture-based
education accompanied by leaflets significantly increased nutrition knowledge among high
school students in food-insecure regions [15]. In addition, other studies also show that
adolescents are a group that is very vulnerable to nutritional problems due to food consumption
habits that tend to be instant and less diverse [16]. Nutrition education interventions in schools
effectively improve healthy eating behaviours if done with participatory methods and supported
by appropriate learning media [17]. The increased knowledge gained in this study is expected
to be followed by healthier eating behaviour changes, although behavioral changes typically
require a longer time and repeated interventions [18].

Thus, balanced nutrition education activities at SMK 1 Sigi have been proven to increase
student knowledge and potentially be a sustainable intervention strategy to strengthen
adolescent nutritional resilience in disaster-prone areas. This is in line with the
recommendations of the Ministry of Health of the Republic of Indonesia (2014), which
emphasise the importance of implementing Balanced Nutrition Guidelines (PGS) to improve
public health quality.
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CONCLUSION

Balanced nutrition education through lectures and leaflets has proven to be effective in
increasing the knowledge of SMK 1 Sigi students about healthy eating. Significant increases
occurred in both the average score and the distribution of knowledge categories. These results
show that simple educational interventions can strengthen adolescent nutrition awareness,
especially in disaster-prone areas. Going forward, this program needs to be continued with
repeated interventions and integration into the school curriculum to ensure more sustainable
changes in eating behaviors.
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