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Abstract: Adolescence is a period of rapid growth and development that requires optimal nutritional
needs and physical activity. Adolescent girls are more susceptible to nutritional problems due to
increased nutrient needs and a tendency to restrict food consumption, especially in boarding school
environments with structured living systems. This study aims to determine the relationship between
food consumption patterns and physical activity with the nutritional status of female students at
Nuraida Islamic Boarding School, Bogor City. This study used an observational analytical design with a
cross-sectional approach. The study subjects were 73 high school female students selected using a
purposive sampling technique. Data on food consumption patterns were collected through food
weighing and food records for 2x24 hours, while physical activity was measured using the Physical
Activity Questionnaire for Adolescents (PAQ-A). Data processing involved editing, coding, data entry,
and data cleaning. Relationship analysis was performed using the Spearman Rank test. The results
showed that the majority of female students had good nutritional status (67.1%). Food consumption
patterns based on type and frequency were classified as adequate, as indicated by consumption of more
than four food groups on the first day (65.8%) and the second day (79.5%), as well as sufficient meal
frequency on the first day (28.4%) and the second day (73.0%). However, the adequacy of energy and
macro and micronutrients was still largely below the required levels. Physical activity was mostly
classified as light (86.3%). There was no significant relationship between meal type and frequency with
nutritional status, while physical activity did not show a significant relationship with nutritional status.

Key word: Physical activity, food consumption patterns, Islamic boarding schools, adolescent girls,
nutritional status

1. INTRODUCTION

Adolescence is a developmental stage during which rapid physical, psychological, and
cognitive changes occur (1). High nutritional needs and food choices significantly
impact adolescent health, both now and in the future. Insufficient nutritious food intake
is the main cause of nutritional problems in adolescents, namely malnutrition,
micronutrient deficiencies, and overnutrition (2-4). Based on 2023 SKI data,
adolescents in West Java province aged 13-15 years were undernourished, reaching
8.4%, while 17% were overnourished. For adolescents aged 16-18 years,
undernourishment was 8.2% and overnourishment was 13.1% (5). These figures
indicate that nutritional problems in adolescents, both undernourishment and
overnourishment, remain a significant issue requiring attention. Adolescent girls are a
more vulnerable group due to their increased nutritional needs and the tendency to
limit food consumption due to appearance factors.
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This situation also has the potential to occur in boarding school environments, where
students' food consumption patterns and physical activity are heavily influenced by the
structured dormitory system. Boarding school systems provide food intake regulated
by the school. However, adolescents' nutritional needs are often not met properly due
to a lack of variety and food choices (6). Research results (7) indicate that 52.9% of
students fall into the category of eating patterns that are below their dietary
requirements. This occurs because the lack of food variety and frequency of meals,
resulting in the unmet caloric needs of students at the Roudatul Hidayah Islamic
Boarding School in Pakis Village, Trowulan District, Mojokerto Regency. Meanwhile,
research conducted by (8) found significant differences in nutrient intake between
boarding and non-boarding students at SMAIT Al Uswah Surabaya. This difference
occurs related to the lack of diversity in the daily menu, which results in students losing
their appetite or getting bored, and students choosing to reduce their meal portions or
even not eating at all.

Furthermore, physical activity is a factor that can influence nutritional status (9,10).
Adolescents in boarding schools tend to have busy and scheduled activities, which can
affect daily energy balance. Research conducted by (11) found a significant relationship
(p-value <0.05) between physical activity and nutritional status in adolescents at the
Muhammadiyah Boarding School Pleret in 2024. This also aligns with research
conducted by (12) that found that 58.3% of adolescents who engaged in light physical
activity tended to have overweight and 72.2% of adolescents who engaged in moderate
physical activity tended to have normal nutritional status. Adolescents who engaged in
light physical activity were more susceptible to overweight. Based on these limitations,
this study aims to analyze the nutritional status of female students in a boarding school
environment based on food consumption patterns and physical activity. This study has
novelty value by using more accurate intake assessment methods, namely food
weighing and food records, as well as physical activity assessment through
standardized questionnaires, so it is hoped that it can provide a more comprehensive
picture of the nutritional status of female adolescents in a structured boarding school
system.

METHODS

This is an observational analytical study with a cross-sectional design conducted from
May to December 2025 at Nuraida Islamic Boarding School, Bogor City, West Java. The
study location was chosen because of its centralized food service system and the
students' scheduled daily activities, allowing for observation of food consumption
patterns and physical activity in a controlled environment. This study has obtained
ethical approval from the Health Research Ethics Committee of Prima Indonesia
University under number 182/KEPK/UNPRI/VI/2025. The study population was all
140 female students of SMA Nuraida Islamic Boarding School. Sampling was conducted
using a purposive sampling technique with inclusion criteria being female students of
SMA Nuraida Islamic Boarding School, aged 14-17 years, and willing to be respondents
by agreeing to informed consent. Female students who were absent and in unhealthy
conditions, as well as female students who were fasting or dieting were not included as
respondents in this study. The sample size was determined using the Slovin formula,
obtained a minimum of 64 people with an estimated dropout rate of 10%, and the final
number of respondents who participated in this study was 73 female students.

The data collected included anthropometric data, food consumption patterns, and
physical activity. Anthropometric measurements included weight, height, and mid-
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upper arm circumference (MUAC) using standard measuring instruments. Body weight
was measured using a GOTO Body Scale Character digital scale with a capacity of 180
kg and an accuracy level of 0.3 - 0.5 kg. Height was measured using a Onehealth HT721
Wireless digital microtoise with a measurement range of up to 200 cm and an accuracy
of 0.1 cm. Upper Arm Circumference (MUAC) was measured using a standardized
MUAC measuring tape. The nutritional status of female students was determined based
on BMI/U, which includes five categories, namely, malnutrition (<-3SD),
undernutrition (-3SD to <-2SD), good nutrition (-2SD to +1SD), overnutrition (+1SD to
+2SD), obesity (>+2SD). Physical activity data was obtained by filling out the Physical
Activity Questionnaire for Adolescents (PAQ-A) questionnaire via Google Form. This
questionnaire consists of 9 questions that describe the level of physical activity over
the past seven days.

Food consumption pattern data were collected using the food weighing and food record
method for 2 x 24 hours, covering one school day (weekday) and one holiday
(weekend). The food weighing method was used to assess main food intake by
weighing food before and after consumption, while the food record method was used
to record food and beverage consumption outside of main mealtimes. All consumption
data was converted into grams and analyzed for nutrient content, then compared with
the Recommended Dietary Allowance (RDA) for the respondents’ age.Data processing
included editing, coding, entry, and cleaning using Microsoft Excel 2019. Data analysis
was performed using SPSS version 25.0. Univariate analysis was used to describe the
characteristics of respondents, food consumption patterns, physical activity, and
nutritional status. Bivariate analysis was performed using the Spearman test to
determine the relationship between food consumption patterns and physical activity
with the nutritional status of boarding school students.

3. RESULTS

Student Characteristics and Nutritional Status

The number of respondents who met the inclusion criteria for this study was 73
respondents, all of whom were female students. Based on Table 5, most respondents
were in the 14-15 age group, namely 42 female students (57.5%), while 31 female
students (42.5%) were aged 16-17 years. This indicates that most respondents were in
the middle adolescence phase (Rahayu et al. 2023). From the grade level, the number
of 10th grade female students was higher, namely 41 female students (56.2%),
compared to 11th grade students, namely 32 female students (43.8%). Meanwhile, the
characteristics of respondents based on monthly pocket money showed that most
female students had pocket money in the range of IDR 250,000-IDR 500,000, namely
36 students (49.3%). There were 7 female students (9.6%) with pocket money
<Rp250,000, 13 female students (17.8%) with pocket money between Rp500,000-
Rp750,000, 12 female students (16.4%) with pocket money between Rp750,000-
Rp1,000,000, and 5 female students (6.8%) with pocket money above Rp1,000,000
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Table 1. Frequency distribution of student characteristics

Subject Characteristics n %

Age

14-15 years 42 57,5

16-17 years 31 42,5
Total 73 100,0
Grade Level

Grade 10 41 56,2

Grade 11 32 43,8
Total 73 100,0
Pocket Money (per month)

< Rp 250.000 7 9,6

Rp 250.000 - Rp 500.000 36 49,3

Rp 500.000 - Rp 750.000 13 17,8

Rp 750.000 - Rp 1.000.000 12 16,4

> Rp 1.000.000 5 6,8
Total 73 100,0

Source: primary data 2025

Based on Table 2, most female students have a normal nutritional status based on the
BMI for Age indicator, namely 49 female students (67.1%). In addition, there are 11
female students (15.1%) with an overweight status, and 8 female students (11.0%) are
classified as obese. Meanwhile, 4 female students with underweight status (5.5%), and
only 1 female student (1.4%) is included in the category of malnutrition.

Table 2. Distribution of Nutritional Status of Female Students

Nutritional Status n %
BMI for Age
Malnutrition (<-3 SD) 1 1,4
Undernutrition (-3 SD to <-2 SD) 4 55
Normal (-2 SD to +1 SD) 49 67,1
Overnutrition (+1 SD to +2 SD) 11 15,1
Obesity (> +2 SD) 8 11,0
Total 73 100,0
Mid Upper Arm Circumference
(MUAQ)
At Risk (< 23,5 cm) 18 24,7
Normal (> 23,5 cm) 55 75,3
Total 73 100,0

Source: primary data 2025

Based on the results of the Upper Arm Circumference (MUAC) measurements, it was
found that 18 female students (24.7%) were at risk of experiencing chronic energy
deficiency (CED). Meanwhile, 55 female students (75.3%) were included in the normal
category.

Food Consumption Patterns

In this study, dietary patterns were assessed based on the variety of food types and
meal frequency consumed over two days.
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Table 3. Distribution of female students' food consumption patterns based on food type

Day 1 (Weekend) Day 2 (Weekday)

Food Consumption Patterns

n % n %
Types of Food Consumed
Incomplete (<4 food groups) 25 34,2 15 20,5
Complete (>4 food groups) 48 65,8 58 79,5
Total 73 100,0 73 100,0

Source: primary data 2025

Based on Table 3, it is known that on the first day, most female students consumed a
complete diet (>4 food groups), namely 48 students (65.8%), while 25 students
(34.2%) still consumed less diverse foods. On the second day, the number of female
students consuming a complete diet increased to 58 students (79.5%), while
consumption of incomplete diets decreased to 15 students (20.5%). This indicates an
increase in the variety of food types consumed by female students from the first to the
second day. Food consumption patterns in this study were classified by food type,
namely complete and incomplete foods, with the aim of providing a general overview
of consumption variation. Based on the results of food weighing and food record
recordings, the food groups that were relatively under consumed by female students
were vegetables on the first day and fruit on the second day. Although the menu
included vegetables such as capcay and vegetable soup, as well as melon and papaya,
not all female students consumed and finished these food groups, so their contribution
to dietary variety was less than optimal.

Table 4. Distribution of female students' food consumption patterns based on meal
frequency.

Day 1 (Weekend) Day 2 (Weekday)

Food Consumption Patterns

n % n %
Meal Frequency
Insufficient (<3 times/day) 52 70,3 19 25,7
Sufficient (=3 times/day) 21 28,4 54 73,0
Total 73 100,0 73 100,0

Source: primary data 2025

Based on the results in Table 4, the distribution of female students' meal frequency
shows a difference between holidays and school days. On the first day, most female
students ate fewer than three meals a day (52 students (70.3%), while only 21 students
(28.4%) ate more than three meals a day. Conversely, on the second day, most female
students met the recommended meal frequency, with 54 students (73.0%) consuming
more than three meals a day and 19 students (25.7%) still eating less. These results
indicate that female students' meal frequency tends to be more regular on school days
than on holidays. Based on observations, variations in meal frequency may be
influenced by several conditions within the boarding school environment. Although the
kitchen provides three meals per day through a buffet system, not all female students
adhere to the established meal schedule. On the first day of observation, which
coincided with a parent visit, some female students chose to eat food brought by their
families rather than taking food from the dormitory kitchen. Irregular eating frequency
is also influenced by several student habits, such as skipping breakfast due to waking
up late, skipping dinner due to buying food from outside, or deliberately reducing
portion sizes to maintain body shape. This situation creates differences in eating
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frequency among students and leads to a mismatch between the food provided in the
kitchen and the food consumed.

Physical Activities of Students

The assessment of physical activity levels in female students was conducted using the
PAQ-A instrument as a measuring tool to determine variations in their levels of activity
in daily activities. Based on the resulting scores, physical activity was classified into
three categories: light, moderate, and heavy the results in Table 5 show that most
female students, 63 (86.3%), had light levels of physical activity. Ten (13.7%) had
moderate levels of physical activity, while none were classified as vigorous.

Table 5. Distribution of physical activity levels

Physical Activity Level n %
Mild (score 1-2.3) 63 86,3
Moderate (score 2.4-3.7) 10 13,7
Severe (score 3.8-5) 0 0
Total 73 100

Source: primary data 2025

The Relationship between Food Consumption Patterns and Nutritional Status
The following is an analysis of the relationship between food consumption patterns and
nutritional status based on the results of research data processing.

Table 6. Test of the relationship between food consumption patterns based on food
type and nutritional status of BMI for Age

Nutritional status

Types of m'al'nut Uncl:ie.:rnut Normal Ove.rnutrl Obesity Total p- -
Food rition rition tion value
n % n % n % n % n % n %

Incomplet 0 00 3 91 21 636 5 152 4 121 33 100
e (<4 food

groups)
0,525 (;’2
Complete 1 25 1 25 28 700 6 150 4 100 40 100
(>4 food
groups)
Total 1 14 4 55 49 671 11 151 8 110 73 100

Source: Spearman test

Based on the results of the study in Table 6, there were 33 female students who had a
food consumption pattern with incomplete food types (<4 food groups). In this group,
there were 3 female students (9.1%) with malnutrition status, while 21 female students
(63.6%) were in the good nutritional status category. In addition, 5 female students
(15.2%) were in the overnutrition category, and 4 female students (12.1%) were in the
obesity category. Meanwhile, in the group of female students who consumed complete
food types (=4 food groups) there were 40 female students. Of these, there was 1 female
student (2.5%) with malnutrition status and 1 female student (2.5%) with
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undernutrition status. Most of the female students were in the good nutritional status
category, namely 28 female students (70.0%). In addition, there were 6 female students
(15.0%) with overnutrition status and 4 female students (10.0%) with obesity
nutritional status. The Spearman Rank correlation test yielded a p-value of 0.525 and a
correlation coefficient (r) of 0.076. A p-value >0.05 indicates no significant relationship
between food types and nutritional status, while an r value approaching zero indicates
a very weak direction and strength of the relationship between the variables.

Table 7. Test of the relationship between food consumption patterns based on food
frequency and nutritional status BMI for Age

Nutritional status p-
d value
Frequouoency Malnutritio Undt.ernutri Normal Overnutritio Obesity Total
n tion n
n % n % n % n % n % n %
Insufficient 1 1,8 4 7,3 33 60,0 11 200 6 109 55 100
(<3
times/day) 0,668 .
Sufficient (= 0 0,0 0 0,0 16 889 0 0,0 2 11,1 18 100 ’ 0,51
3
times/day)
Total 1 14 4 5,5 49 671 11 151 8 11,0 73 100

Source: Spearman test

Based on the research results in table 7, the distribution of female students' nutritional
status according to meal frequency shows variations in each category. In the group of 55
female students with low meal frequency (<3 times/day), the majority were in the good
nutritional status category, namely 33 female students (60.0%). In addition, there were
4 female students (7.3%) with undernutrition status, 11 female students (20.0%) with
overnutrition status, and 6 female students (10.9%) with obesity nutritional status, and
1 female student (1.8%) with poor nutritional status. Meanwhile, in the group of 18
female students with sufficient meal frequency (=3 times/day), the majority had good
nutritional status, namely 16 female students (88.9%), and there were 2 female students
(11.1%) who were classified as obese. The results of the Spearman Rank correlation test
showed a p-value of 0.668 and a correlation coefficient (r) of -0.51. A p-value >0.05
indicates no significant relationship between meal frequency and BMI for Age nutritional
status. Meanwhile, the correlation value indicates a tendency towards an inverse
relationship between meal frequency and nutritional status.

In the context of this study, the insignificant relationship between meal frequency and
BMI for Age nutritional status can be explained by the results of meal frequency
recording, food weighing and food records, and field observations. The female students'
meal frequency varied between days, with most eating less than three times a day on
holidays, while the majority ate more than three main meals a day on school days. This
indicates that meal frequency is inconsistent and does not reflect a stable eating pattern.
Although the dormitory kitchen provides three main meals per day, not all female
students adhere to the established meal schedule. Some female students skipped meals
due to consuming food brought by family members during visits, disliked the menu,
woke up late, or deliberately restricted their intake to maintain their body shape.
Furthermore, observations indicated that female students relatively frequently
consumed snacks outside of main mealtimes. This situation results in energy and
nutrient intake not only coming from main meals but also from snacks, which are
generally high in energy but low in nutrients. Therefore, the recorded frequency of main
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meals does not necessarily reflect the adequacy of energy intake and overall
consumption quality, resulting in a significant relationship between meal frequency and
nutritional status.

The Association of Physical Activity and Nutritional Status (BMI for Age)

An analysis of the association between physical activity levels and nutritional status of
female students was conducted to determine whether differences in physical activity
were associated with differences in nutritional status. The results of the analysis are
presented in Table 8.

Table 8. Test of the relationship between physical activity and nutritional status BMI

for Age
Nutritional Status

phy'si.cal Mal.nutri Un(.i(.ernut Normal Ove'rnutri Obesity Total p- -
activity tion rition tion value

n % n % n % n % n % n %
Mild 0 00 1 16 40 635 11 175 11 175 63 100
(score 1-
2.3)

Moderate 0 00 0 0,0 9 900 O 0,0 1 10,0 10 100
(score 0,050 -0,230
2.4-3.7)

Severe 0 00 O 0,0 0 0,0 0 0,0 0 0,0 0 00
(score
3.8-5)

Total 0o 00 1 14 49 671 11 151 12 164 73 100

Source: Spearman test

Based on the research results in Table 15, 63 female students (100%) were in light
physical activity (score 1-2.3). Within this group, 1 student (1.7%) had undernutrition,
40 students (63.5%) had light physical activity with good nutritional status, and 11
students (17.5%) were in the overnutrition and obesity categories. In the moderate
physical activity group (score 2.4-3.7), 10 students (100%) were in the moderate
physical activity group, with 9 students (90.0%) having good nutritional status and 1
student (10.0%) being obese. The Spearman Rank correlation test showed a p-value of
0.050, indicating no statistically significant relationship between physical activity and
nutritional status. The correlation coefficient (r) of -0.230 indicates a negative
relationship with weak strength. The insignificant relationship between physical activity
and nutritional status in this study can be explained by the relatively homogeneous
characteristics of the students' physical activity. Almost all students engaged in light
physical activity, and no vigorous physical activity was observed. Therefore, variation in
physical activity intensity was very limited, and its contribution to differences in
nutritional status was statistically insignificant. This condition is related to the busy
academic routines in boarding schools, dominated by sedentary activities. Consequently,
physical activity does not play an optimal role in increasing daily energy expenditure,
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and students' energy balance is more influenced by other factors such as diet, snack
consumption habits, and total energy intake.

4. DISCUSSION

The result showed that most female students have pocket money in the middle
category, while the proportion of those with very low or very high pocket money is
relatively small. The amount of pocket money for female students is influenced by the
family's economic condition and this is one of the factors that influence food
consumption patterns. The amount of pocket money owned determines the ability of
female students to buy additional food outside the menu provided by the school
kitchen. However, consumption levels are not only influenced by pocket money, but
also by social environmental factors, such as peer influence and habits formed in daily
life in the dormitory (13,14). These results indicate that most female students are in
the normal nutritional status category. However, there are still several female students
with malnutrition, underweight, overweight, and obesity, which require attention
because it can cause health problems if not managed properly. These results are in line
with research conducted by (15) which reported that more than 50% of female
adolescents at the Firdaus Islamic Boarding School have good nutritional status, while
the others are overweight (17.3%), obese (13.46%), and underweight (1.93%). An
imbalance between dietary intake and physical activity is a major factor causing both
undernutrition and overnutrition in adolescents (16). The impact can include an
increased risk of degenerative diseases and cardiovascular disorders in over nourished
adolescents, as well as susceptibility to infectious diseases and impaired nutrient
absorption in undernourished adolescents (17). Optimal nutritional status is essential
for supporting health, thinking skills, and learning performance (6).

These results indicate that most female students have sufficient body energy reserves.
However, there are still some female students who are at risk of experiencing energy
deficiency and require further attention. Adolescent girls who experience chronic
energy deficiency (CED) and do not receive appropriate treatment are at risk of
impaired organ development, impaired physical growth, long-term health impacts, and
can increase the risk of complications during pregnancy and childbirth later in life (18).
Dietary patterns significantly influence nutritional status because they reflect the
frequency, portion size, and type of food consumed. In adolescents, a good diet requires
special attention because it directly impacts their growth and development (19). Based
on field observations, as well as food weighing and food record keeping, students' meal
variations are significantly influenced by their meal choices. Not all students consume
the complete menu according to the food composition specified in the menu cycle.
Therefore, even though the kitchen provides menus with four or more food groups,
individual consumption does not always reflect a complete dietary pattern.
Furthermore, inconsistencies in the serving process contribute to differences in the
types and quantities of food received by each student. A similar situation was also
found among students at the Ki Hajar Dewantara Islamic Boarding School, where some
students choose to purchase food from outside or skip the food provided by the
boarding school due to the limited menu variety. The repetitive presentation of menus
using the same ingredients can lead to boredom, thus affecting students' eating
behavior and consumption choices (20). In addition to technical presentation factors,
food variety is also closely related to adolescent food preferences. Preferences for
certain types of food can shape consumption patterns and influence students' decisions
regarding menu choices (21). Adolescents are naturally inclined to try new foods and
are easily influenced by environmental changes, including food trends. This condition
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encourages them to choose convenience or instant foods, which are often consumed
without control (22). These preferences generally lead to foods high in sugar, fat, and
energy but low in nutrients, especially industrial products with strong flavors. The
more delicious a food is, the more likely adolescents are to consume it in excess (23).
Therefore, the variety of food types recorded in food weighing and food records is
influenced not only by the menu provided but also by adolescents’ preferences and
consumption behaviors.

These results align with previous research, which found thatlow eating frequency, such
as only eating twice a day, is still categorized as an inadequate diet even if the type of
food consumed is quite varied (24). More frequent eating increases the likelihood of
meeting energy intake, while low energy intake is often associated with inadequate
consumption patterns (25). The habit of skipping meals to maintain body shape and
changes in appetite, which are common in adolescents, also contribute to irregular
eating patterns (Amalia 2020). In this study, although breakfast was provided before
class, some students still skipped it due to busy routines and the habit of waking up
late. Thus, environmental factors, personal habits, and food preferences play a
significant role in shaping students' eating frequency. These results indicate that
students' daily physical activity in boarding schools tends to be low. This is influenced
by their busy academic routines, where most of their time is spent studying in class,
limiting opportunities for moderate to vigorous physical activity. These results align
with (22) who found that students' physical activity in Islamic boarding schools tends
to be light because they spend most of their time sitting, studying, and participating in
other academic activities for 7-8 hours per day. Some students use their free time to
rest or socialize, thus reducing opportunities for increased physical activity (26).
Variations in physical activity levels can be influenced by students' interests,
motivation, and involvement in non-academic activities and sports. Physical activity
plays a crucial role in maintaining energy balance. The higher the level of physical
activity, the greater the energy expenditure, thus minimizing the risk of energy
accumulation and weight disorders (27). Conversely, low physical activity can increase
the risk of overweight, obesity, or underweight if it is not balanced with energy intake
(28,29). If persisted over the long term, low physical activity can decrease fitness,
reduce the body's functional capacity, and increase the risk of non-communicable
diseases in adulthood (16). An imbalance between physical activity and energy
consumption can trigger nutritional problems. The lower a person's physical activity,
the lower their energy expenditure (30). In Islamic boarding schools, the physical
activity of students is generally homogeneous, showing no significant variation in
either activity level or energy intake (22).

Food consumption patterns are a crucial factor that can influence a person's nutritional
status. The variety of foods consumed, and their frequency play a role in meeting daily
nutritional needs. These results can be explained by field observations and the results
of food weighing and food record recordings. Although some female students were
recorded as consuming a complete range of foods, actual consumption at the individual
level indicated that certain food groups were relatively under consumed and not
always finished. Furthermore, field observations revealed variation in food selection at
mealtimes, with not all female students choosing menus according to the established
food composition. This condition means that the completeness of food types by
category does not necessarily reflect the adequacy of actual nutritional intake at the
individual level. These results showed that nutritional status is not solely determined
by food diversity but is also influenced by other factors such as the amount of food
consumed, the frequency of eating, and the habit of restricting food intake practiced by
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some female students (31). Differences in food preferences mean that not all female
students consume the complete menu provided. Some students only choose foods they
like, so the composition of the types of food consumed does not always match the
prepared menu. Furthermore, low physical activity can contribute to the risk of
overnutrition or obesity, even though the types of food consumed are considered
complete (32). The results of this study are consistent with those of (33), which showed
no relationship between food types and nutritional status (p-value 0.69). Similar
results by (34), which showed no significant relationship between food types and
nutritional status. The study categorized the results of food types into three variables:
traditional diets, modern diets, and mixed diets. However, this study disagrees with
(35), which stated a significant relationship between dietary patterns based on food
types and the body mass index of students at the At-Taufuqurrahman Islamic Boarding
School. In this study, food diversity plays an important role in determining the quality
of daily intake and contributing to achieving optimal nutritional status. This principle
aligns with general guidelines for balanced nutrition, which emphasize that the more
diverse the food consumed, the greater the body's ability to meet its nutritional needs
through a complete intake of carbohydrates, protein, fat, vitamins, and minerals (35).

Adolescents fundamentally require a diverse diet to meet daily nutritional needs and
support growth. However, food preferences at school age often led them to choose
foods high in sodium and fat but low in vitamins and minerals (7). Research (35) also
shows that even when consuming a complete variety of foods, excess carbohydrate or
fat intake can still lead to overnutrition. Conversely, some adolescents who only
consume certain foods, such as instant noodles, bread, or fried foods, are at risk of
malnutrition due to low dietary diversity. Therefore, although dietary diversity is an
indicator of a healthy diet, the relationship between dietary diversity and nutritional
status is not always direct and can be influenced by total energy, food quality, eating
habits, and physical activity (33). The results of this study align with those of (33),
which showed no significant relationship between meal frequency and nutritional
status (p-value 0.38). However, these results are inconsistent with research conducted
by (36), which showed that 41.5% of respondents had irregular eating patterns. Some
respondents with irregular eating patterns were obese, and this finding supports the
results of a research analysis that showed a significant relationship between eating
patterns and obesity in adolescents at SMA Negeri 1 Abuki (p-value 0.000). This study
illustrates that irregular eating patterns, such as skipping breakfast due to rushing to
school and eating lunch instead, also affect nutritional status. Several studies have
shown that Islamic boarding school students often have irregular eating patterns due
to their busy schedules (24). Skipping meals due to a dislike of the menu provided by
the dormitory also contributes (8). Infrequent mealtimes can lead to an imbalance in
energy intake. Nutritional status is not only determined by meal frequency but is also
influenced by various other factors, such as the number of calories consumed, the types
of food chosen, physical activity levels, stress levels, and snacking habits (37). Long-
term imbalanced nutritional intake can impact adolescents' nutritional status.
Excessive energy intake can potentially lead to excess weight, while insufficient intake
can lead to thinness and susceptibility to disease (37) . Prolonged low meal frequency
can also hinder the fulfillment of daily nutrient needs, potentially impacting nutritional
status (7). The contribution of physical activity to energy expenditure is influenced by
variations in the type, duration, and intensity of activity. An imbalance between energy
intake and energy expenditure can lead to nutritional disorders, both undernutrition
and overnutrition (30). In adolescents and Islamic boarding school students
(pesantren), physical activity tends to be limited due to the high study load. Therefore,
if not balanced with an appropriate diet, energy balance can be disrupted. The
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differences in results between these studies may be influenced by the relatively
homogeneous physical activity levels of female students in the boarding school
environment, as well as school or Islamic boarding school routines that are dominated
by sedentary activities such as sitting and studying for 7-8 hours per day (22).
Furthermore, variations in dietary patterns, snack consumption habits, and daily
physical activity levels may also influence research results (26).

CONCLUSION

Based on the results, it shows that the boarding menu includes four or more food
groups, not all female students consume complete meals, and the frequency of most
eating is less than three times a day. Physical activity of female students is relatively
low due to busy academic routines and sedentary habits. Nutritional status based on
BMI for Age is mostly good, although some are overweight, obese, or at risk of energy
deficiency. The analysis results show that there is no significant relationship between
food consumption patterns, both in terms of type and frequency of meals, with
nutritional status, and physical activity with nutritional status shows no significant
relationship.
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