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ARTICLE INFO ABSTRACT

Adolescents are prone to nutritional problems due to unhealthy
eating habits, worsened by lifestyle changes during the COVID-19
pandemic. This study aimed to describe the eating patterns and
nutritional status of adolescents at SMAN 17 Surabaya. A descriptive
quantitative design was used, involving 38 randomly selected Grade XI
students from November 2021 to March 2022. Data were collected
through anthropometric measurements and a validated Semi-
Quantitative Food Frequency Questionnaire (SQ-FFQ), then analyzed
descriptively. The majority of respondents were 17 years old (63.2%)
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Keywords: and female (73.7%). While all respondents were categorized as having
Pattern food; good food types based on diversity, most exhibited severe macronutrient
Nutritional status; deficits, most had severe deficits in energy (73.7%), protein (42.1%), fat
Senior high school students; (52.6%), and carbohydrates (84.2%). Consumption of vegetables, fruits,

and protein sources was low. All respondents (100%) had poor dietary
patterns. Nutritional status showed that 68.4% were normal, 13.2%
underweight, 10.5% overweight, and 7.9% obese. Schools, parents, and
health professionals are encouraged to improve adolescents' nutrition
through education, monitoring, and promoting balanced diets with
adequate intake of fruits, vegetables, and protein.

INTRODUCTION

Nutritional problems among adolescents are generally caused by poor eating habits,
specifically the mismatch between dietary intake and recommended nutritional needs. Inadequate
intake can lead to undernutrition, while excessive intake may result in obesity'. At SMAN 17 Surabaya,
social restrictions during the COVID-19 pandemic led students to study from home and engage in
less physical activity. This condition affected their eating patterns in terms of meal frequency, food

choices, and nutritional status, as energy expenditure was no longer optimal.

According to the 2018 Basic Health Research (Riskesdas), the national prevalence of
undernutrition among adolescents aged 16—-18 years was 7.9%, consisting of 1.1% categorized as
severely thin and 6.8% as thin. Meanwhile, the prevalence of overweight among the same age group
was 16.4%, with 11.3% categorized as overweight and 5.1% as obese?. These figures indicate that
the double burden of malnutrition remains a significant concern among Indonesian adolescents.

Poor eating patterns in adolescents not only affect nutritional status—such as undernutrition,
anemia, or obesity—but also influence physical health, mental well-being, and academic

performance. Adolescents with imbalanced nutrient intake are more likely to experience concentration
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difficulties, fatigue, and a decline in learning performance®. Deficiencies in essential nutrients such as
iron, B vitamins, and omega-3 fatty acids may increase the risk of mood disorders, depression, and
eating disorders*.

The modern lifestyle, which is often characterized by the consumption of fast food, sugary
beverages, and extreme dieting practices, further contributes to poor dietary habits among
adolescents”®. Therefore, nutrition education and the development of healthy eating habits should be
instiled from an early age through a holistic approach involving schools, families, healthcare
professionals, and social media'®'". Interventions such as promoting healthy breakfasts, improving
nutrition knowledge, and developing functional foods suitable for adolescents are crucial in preventing
nutritional problems and supporting the development of a physically, mentally, and intellectually
healthy generation'?-"4,

A preliminary study conducted by the author on 10 students of class XI IPA 5 at SMAN 17
Surabaya through weight and height measurements showed that 1 student (10%) had an underweight
nutritional status, 6 students (60%) were in the normal category, and 3 students (30%) were
categorized as obese. These findings indicate that nutritional problems—both undernutrition and
overnutrition—are still present among students. This condition is suspected to be related to unhealthy
eating behaviors during the COVID-19 pandemic, such as irregular meal frequency and poor food
choices. Based on this background, this study aims to describe the eating patterns and nutritional
status of adolescents during the COVID-19 pandemic at SMAN 17 Surabaya.

MATERIALS AND METHODS

This study employed a descriptive quantitative design and was conducted from November
2021 to March 2022 at SMAN 17 Surabaya, located at JI. Rungkut Asri Tengah YKP, Rungkut Kidul,
Rungkut District, Surabaya City, East Java Province. This research was officially approved by the
Health Polytechnic of the Ministry of Health in Surabaya (Poltekkes Kemenkes Surabaya). The
population consisted of all 316 students in Grade X| at SMAN 17 Surabaya during the 2021/2022
academic year. A simple random sampling technique was used to select 38 students as the sample.
The inclusion criteria were Grade Xl students who agreed to participate by signing a consent form
and had no chronic illnesses that could affect nutritional status. The exclusion criteria were students

who were absent during data collection or had incomplete data.

Data collection involved obtaining informed consent from participants, followed by
anthropometric measurements and structured interviews. Anthropometric assessments included
measuring body weight using a digital scale and height using a microtoise, which were then used to
calculate nutritional status based on Body Mass Index-for-Age (BMI/A), according to the Indonesian

Ministry of Health Regulation No. 2 of 2020. Dietary intake patterns were assessed using a Semi-
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Quantitative Food Frequency Questionnaire (SQ-FFQ). The SQ-FFQ instrument had previously been
validated (r > 0.7) and tested for reliability (Cronbach's alpha > 0.8), and was adapted for school-aged
adolescents. The collected data were analyzed descriptively using SPSS, and the results were

presented in the form of frequency distributions and percentages to illustrate the eating patterns and
nutritional status of the respondents.

RESULT
Table 1. Distribution of Age Frequency of Respondents at SMAN 17 Surabaya
Age n %
16 tahun 14 36,8
17 tahun 24 63,2
Total 38 100

Source : Primary Data, 2022

Based on Table 1, the age distribution of respondents at SMAN 17 Surabaya shows that the
majority were 17 years old, totaling 24 students or 63.2% of the sample. Meanwhile, 14 respondents,
accounting for 36.8%, were 16 years old. This indicates that most of the participants in this study were
in the late adolescence stage, which is a critical period for growth, development, and the
establishment of lifelong dietary habits.

Table 2. Frequency Distribution of Respondents’' Gender at SMAN 17 Surabaya

Gender N %
Laki-laki 10 26,3
Perempuan 28 73,7
Total 38 100

Source : Primary Data, 2022

Based on Table 2, the gender distribution of respondents at SMAN 17 Surabaya indicates that
the majority were female, with 28 students (73.7%), while the remaining 10 students (26.3%) were
male. This shows that female students made up a significantly larger portion of the sample, which
may influence the study results, particularly if gender is associated with differences in dietary habits,
nutritional status, or health awareness.

Table 3. Frequency Distribution of Respondents' Nutrient Consumption Levels at SMAN 17 Surabaya

Nutrient Nutrition
Consumption Energy Protein Fat Carbohydrates
Rate n % n % n % n %
Severe Deficit 28 73,7 16 421 20 52,6 32 84,2
Moderate deficit 5 13,1 3 7,9 4 10,6 3 7,9
Mild deficit 2 5,3 6 15,8 3 7,9 0 0
Normal 1 2,6 6 15,8 7 18,4 3 7,9
More 2 5,3 7 18,4 4 10,5 0 0
Total 38 100 38 100 38 100 38 100

Source : Primary Data, 2022
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Based on Table 3, the majority of respondents at SMAN 17 Surabaya experienced a severe
deficit in nutrient intake, particularly in energy (73.7%) and carbohydrates (84.2%). In terms of protein
intake, 42.1% of respondents were in the severely deficient category, while 18.4% were categorized
as having excess protein intake. Fat intake also showed a similar pattern, with 52.6% in severe deficit
and 18.4% in the normal category. Only a small proportion of students had normal intake levels for
energy (2.6%), protein (15.8%), fat (18.4%), and carbohydrates (7.9%). These findings suggest that
most students had inadequate nutrient intake, which could potentially affect their nutritional status and

overall health.
Table 4. Frequency Distribution of Respondents' Consumption Type Categories at SMAN 17 Surabaya

Categories Type of o
d n %
Consumption
Good 38 100
Enough 0 0
Less 0 0
Total 38 100

Source : Primary Data, 2022

Based on Table 4, all respondents (100%) at SMAN 17 Surabaya were categorized as having
a good dietary consumption pattern. None of the students fell into the moderate or poor consumption
categories. This indicates that, in terms of the variety and type of food consumed, the students
generally made appropriate dietary choices, despite many of them experiencing nutrient intake deficits
as shown in the previous table.
Table 5. Distribution of Frequency of Consumption of Foodstuffs of Respondents at SMAN 17

Surabaya
Freque Foodstuffs
Rice . Chick ,
?:?.’1:: Rice Porrid Bread B'istcu Beef en  Eggs Ti’;‘p sz’ee;a Fruit GO Cc;ffe Tea
. ge Meat
mption n % n % n % n % n % n % n % n % n % n % n % n % n %
1 2
. 3 2 5 5, 2 2 7, 2, 1 7, 7,
Bak o 8 1 22 % 2 %12 123742 0 0 00 | %, 3 b3 7
9 9 9 9 9 9 9 1 7 9 9
Kwang 0 0 5 7. 3 4 3 4 37 397 3 2 397 3 W 3 o0 24 3 2 3
4 7 7 4 4 1 4 0 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
Total g 0 g 0 g 0 g 0 g 0 g 0 g 0 g 0 g 100 g 0 g 0 g 0 g 0
0 0 0 0 0 0 0 0 0 0 0 0

Source : Primary Data, 2022

Based on Table 5, all respondents (100%) had a good consumption frequency of rice. However,
the majority showed poor consumption patterns for other food items. For example, 97.4% of
respondents had low consumption of rice porridge, beef, and chicken. Additionally, 94.7% consumed
biscuits and bread infrequently, and 92.1% had low intake of eggs, coffee, and tea. The most

concerning findings were that 100% of respondents had poor consumption of vegetables and fruits.
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While 28.9% had good intake of milk, the rest (71.1%) consumed it inadequately. These results

indicate a lack of dietary diversity among the students, which may contribute to nutritional deficiencies.

Table 6. Frequency Distribution of Respondent Diet Categories at SMAN 17 Surabaya

Categories Diet n %
Good 0 0
Less 38 100
Total 38 100

Source : Primary Data, 2022

Table 6 shows that all respondents (100%) were categorized as having poor dietary patterns.
None of the respondents were classified as having a good dietary pattern. This indicates that the
overall eating habits of the students at SMAN 17 Surabaya were not aligned with recommended
nutritional guidelines, which may increase their risk of nutritional imbalances and related health
issues.

Table 7. Frequency Distribution of Respondents' Nutritional Status at SMAN 17 Surabaya

Nutritional Status n %
Less 5 13,2
Good 26 68,4
More 4 10,5
Obesity 3 7,9
Total 38 100

Source : Primary Data, 2022

Table 7 shows the nutritional status distribution of respondents at SMAN 17 Surabaya. The
majority of students (68.4%) had a normal nutritional status. However, 13.2% were underweight,
10.5% were overweight, and 7.9% were classified as obese. These findings suggest that although
most students were within the normal range, there is still a notable proportion experiencing both

undernutrition and overnutrition, indicating a double burden of malnutrition.

DISCUSSION

The results showed that most adolescents at SMAN 17 Surabaya had good nutritional
knowledge, but no significant relationship was found between this knowledge and nutritional status (p
> 0.05; r < 0.2)"%. These findings reinforce evidence that increased nutritional knowledge has not
automatically translated into changes in healthy eating behaviors or improvements in nutritional
status, as reported by Dewi et al. (2023) in post-disaster areas; Educational interventions do improve
knowledge, but nutritional status does not immediately show significant changes'®. On the other hand,
the study of Zhang et al. (2023) from China states that although nutritional knowledge is quite good,
healthy eating behaviors only occur if accompanied by contextual support such as self-efficacy and

adolescent peer influence'”.
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Data on macronutrient intake (energy, protein, fat, carbohydrates) showed a prevalence of
weight deficits, but many respondents still had normal nutritional status or were overweight'®. This
is most likely due to the underreporting bias of the SQFFQ or recall method which relies heavily on
the memory and honesty of respondents—especially adolescents who tend to hide the consumption
of fast food or sweet snacks. In addition, social preferences and peer pressure can also affect food
reporting, known as social desirability bias™®.

Physiological mechanisms such as metabolic adaptation also need to be considered: the
adolescent body can lower the basal metabolic rate when the energy deficit is chronic, so that the
deficit is visible even if fat accumulation persists. Findings from post-disaster nutrition show that
consumption of low fiber, sugar and high fat is strongly correlated with dyslipidemia and increased
body fat percentage, although total energy is not high'®.

The absence of a significant correlation between macronutrient intake and nutritional status
can be expanded by considering the lifestyle variables not measured in this study. Factors such as
physical activity, screen time, sleep patterns, academic stress, and snack quality have a great impact
on adolescents' nutritional status'®?°. For example, school-based eHealth interventions increased
moderate-to-vigorous physical activity (MVPA) and lowered adolescent BMI percentiles within 3
months'®. A narrative study by Lestari et al. (2025) confirms that the consumption of ultraprocessed
foods correlates with metabolic obesity, even after total energy control?.

Another study at the Tasikmalaya Islamic boarding school found a strong relationship between
dinner habits, sedentary behavior, peer influence, and overweight status in female boarding
students?'. In addition, a study in Jakarta showed that social norms and peer pressure influence
attitudes towards nutritious food and body satisfaction in urban adolescent girls?2.

Methodological limitations are also crucial to discuss. IPB Conference (2025) showed that
educational interventions improve knowledge and attitudes, but small samples (n=41) limited the
power of statistics and generalization of results?°. Our study also had a limited sample from only one
school, so the statistical power was low to detect small effects. In addition, cross-sectional design
makes causal inference impossible, in contrast to longitudinal designs that are able to capture
changes in time and dynamics of nutritional determinants™’.

The Sparrow et al. study (2021) proposes an adolescent nutrition research agenda in
Indonesia to combine representative data, dietary quality index, and socioeconomic analysis to
understand the variability of nutritional status between regions'”. The lack of variables such as UPF
consumption, frequency of meals, and body composition (fat vs. muscle) in our study is an important
methodological gap compared to the ideal research framework?:.

This critical analysis enriches the discussion by opening up the possibility of unmeasured

mediating or moderator variables, such as peer pressure, snacking habits, or access to healthy foods.
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The findings of the study in Bengkulu (2024) highlight that dinner habits and peer influence are
significantly related to overweight despite low total daily calories?*.

Thus, policy implications and practical interventions need to be designed integratively. Schools
should not only provide formal nutrition education, but also create a supportive environment—such
as healthy canteens, structured exercise time, and parent and community involvement. Technology-
based intervention programs that monitor food consumption and physical activity in real-time have
been shown to be effective in lowering percentile BMI and improving the quality of students' diets™®.
In addition, there must be attention to psychosocial aspects: body image, self-efficacy, and peer
support have a major influence on eating habits and physical activity?>2.

This study may be subject to several biases. One potential bias is recall bias, as dietary intake
data were collected using a semi-quantitative food frequency questionnaire (SQ-FFQ), which relies
on participants’ memory and honesty in reporting their food consumption. Additionally, social
desirability bias may have occurred if respondents provided answers they believed to be more socially
acceptable rather than entirely accurate. These biases could affect the validity of the dietary pattern
data.

This study has several limitations. First, it only involved a small sample size of 38 students
from a single school, which limits the generalizability of the findings to the broader adolescent
population. Second, the cross-sectional design captures data at a single point in time, which makes
it difficult to determine causal relationships between dietary patterns and nutritional status. Third, the
study did not account for other influencing factors such as socioeconomic status, physical activity, or

mental health, which may also affect nutrition and health outcomes.

CONCLUSION

The results of this study indicate that all respondents at SMAN 17 Surabaya exhibited poor
eating patterns, with 68.4% classified as having normal nutritional status, 26.3% as underweight, and
34.2% as overweight or obese, reflecting the presence of both undernutrition and overnutrition among
adolescents. These findings highlight the need for increased attention to adolescent nutrition,
especially during and after the COVID-19 pandemic, which disrupted regular routines and contributed
to unhealthy eating behaviors. It is recommended that schools, parents, and health professionals
collaborate to improve adolescents’ dietary patterns through comprehensive nutrition education,
regular monitoring of nutritional status, and the promotion of balanced meals, particularly by

increasing the intake of fruits, vegetables, and protein-rich foods.
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