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Abstract

Adolescence is prone to nutritional imbalances. Research in SMPN 18
Surakarta showed that 50% of adolescents were thinned, 10% were
overweight, and 3,3% were obese. This study aimed to analyze whether
chronotype, breakfast habits, and sleep quality contribute to malnutrition
among adolescents. This research was conducted in Surakarta City
between November 2024-January 2025 and used a cross-sectional as the
design with multistage sampling. The Lemeshow Formula showed that
the minimum sample size was 106. The instruments used were MEQ,
Breakfast Habits, and PSQI questionnaires as well as body weight and
height measurements. Kolmogorov-Smirnov test showed that the data is
normally distributed. Pearson used as the bivariate test and multiple
linear regression as the multivariate test. There was no correlation
between chronotype (p = 0,900; r = 0,011), breakfast habits (p = 0,298; r
= 0,087), and sleep quality (p = 0,420; r = 0,067) and BMI-for-age. There
was no correlation between all independent variables and the dependent
variable (F = 0,585). This research concluded that there is no correlation
between chronotype, breakfast habits, and sleep quality with BMI-for-age
in adolescents. However, further research with more diverse subjects and
lifestyle variables is required to confirm these findings.

Keywords: Chronotype, breakfast habits, sleep quality, BMI-for-age,

adolescent

Abstrak

Remaja rentan terhadap ketidakseimbangan status gizi. Penelitian di SMPN
18 Surakarta menunjukkan 50% remaja kurus, 10% gizi lebih, dan 3,3%
obesitas. Penelitian ini bertujuan menganalisis apakah chronotype, kebiasaan
sarapan, dan kualitas tidur berkontribusi terhadap malnutrisi remaja.
Penelitian dilaksanakan di Kota Surakarta antara November 2024-Januari
2025 dengan desain cross-sectional dan multistage sampling. Rumus
Lemeshow menunjukkan sampel minimal sebanyak 106 remaja. Instrumen
yang digunakan adalah kuesioner MEQ, kebiasaan sarapan, dan PSQI, serta
pengukuran tinggi dan berat badan. Uji Kolmogorov-Smirnov menunjukkan
data terdistribusi normal. Uji Pearson digunakan sebagai uji bivariat dan
regresi linear berganda sebagai uji multivariat. Hasil menunjukkan tidak
terdapat hubungan chronotype (p = 0,900; r = 0,011), kebiasaan sarapan (p
=0,298; r = 0,087), dan kualitas tidur (p = 0,420; r = 0,067) dengan IMT/U.
Tidak terdapat hubungan seluruh variabel bebas terhadap variabel terikat
secara simultan (F = 0,585). Penelitian ini menyimpulkan tidak terdapat
hubungan antara chronotype, kebiasaan sarapan, dan kualitas tidur pada
remaja. Namun, penelitian lebih lanjut dengan variasi subjek dan variabel
pola hidup diperlukan untuk mengkonfirmasi hasil ini.

Kata Kunci: Chronotype, kebiasaan sarapan, kualitas tidur, IMT/U,
remaja
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Introduction

Adolescence is a critical transition period in the
life cycle, followed by changes in some aspects
including social, behavioral, physiological, and
cognitive functions. This condition causes health
problems in adolescents (Chan et al., 2020). One
of the problems that often arises is nutritional
status.

Nutritional status shows the balance
between daily nutritional intake and nutritional
needs. Adolescents’ nutritional status could be
evaluated using body mass index-for-age as an
indicator that classifies adolescents as severely
thinned, thinned, normal, overweight, and obese.
Indonesian Health Survey (2023) showed that in

Indonesian adolescents there were 1,9%
severely thinned, 5,7% thinned, 76,1 % normal,
12,1% overweight, and 4,1% obese. The

prevalence in adolescents in Central Java was
1,5% severely thinned, 5,7% thinned, 77,6%
normal, 11,5% overweight, and 3,7% obese.
Both undernutrition and overnutrition can lead
to serious health problems in the future.

Breakfast is defined as the first meal of the
day before any activities start or two hours after
waking up. People eat breakfast before 10.00
AM. (Suja’l et al. 2022). Sleep is defined as a
condition in which motoric activity also
responds, interactions with the environment are
decreased, eyes are closed, lie down, and easy to
wake up (Wahyuningrum, 2021). Sleep is
defined as good quality if there are no
insufficient sleep duration symptoms or sleep
disruptions (Tristianingsih and Handayani
2021). Previous research has shown that
breakfast habits and sleep quality affect BMI-for-
age. Individuals who do not eat breakfast and
have poor sleep quality tend to be overweight or
obese.

Individuals’ breakfast habits and sleep
quality could be affected by chronotype. The
chronotype is an individual’s preference for
daily sleep and awake times based on the
circadian rhythm. Circadian rhythm is an
internal biological clock in the human body
(Tussey et al, 2024). Chronotypes were
classified as morningness, eveningness, and
intermediate. Adolescents tend to have
eveningness chronotypes caused by the puberty
phase, in which their circadian time is delayed
based on the onset of dim-light melatonin.

Eveningness is identical to breakfast-
skipping routine, delayed mealtime, and night
eating behavior (Bazzani et al, 2022). This

behavior has an impact on shorter and poorer
sleep quality (Giilseven et al, 2024). A
combination of poor dietary and sleep patterns
is associated with metabolic syndrome, weight
gain, and higher body mass index. This occurs
because there is a decrease in melatonin, an
increase in cortisol, an increase in ghrelin, and a
decrease in leptin production that makes
individuals feel hungry and eat more foods (Yeo
et al, 2024). However, another study showed
that school-age individuals tend to have
morningness according to their school time
(Saepulloh et al., 2023).

Previous research in SMPN 16 Surakarta
showed that 25,5% of participants skipped
breakfast before going to school (Awianti, 2016).
Meanwhile, previous research on SMPN 1
Juwiring showed that 83,3% of subjects had
poor sleep quality (Permatasari et al, 2023).
Based on this theory, these conditions indicate
that the prevalence of overweight or obesity
must be higher. However, previous research in
SMPN 18 Surakarta showed that 50% of subjects
were thin, 10% were overweight, and 3,3% were
obese (Astrika Yunita et al.,, 2020). This shows
the  possibility @ of adolescents  being
undernourished even in the puberty phase or
not having an eveningness chronotype. In
addition, in this previous study, the prevalence
of thinned adolescents was much higher than
the prevalence in Central Java and Indonesia.

Several researchers have  studied
chronotypes, breakfast habits, sleep quality, and
nutritional status over time. However, research
combining these four variables using cross-
sectional methods, especially among
adolescents, is still limited (Ferrante et al,
2022). This study aimed to analyze whether
chronotype, breakfast habits, and sleep quality
contribute to malnutrition in adolescents in
Surakarta City. The relationship between these
variables is important for optimizing adolescent
growth and productivity. It is also important to
minimize the risk of future health problems.

Methods

This study had a cross-sectional design. Data
collection began in November 2024, and
continued until January 2025. The study
population included adolescents registered in
public and private junior high schools in
Surakarta City. Based on basic data on
Indonesian education, the total number of
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students in the Junior High School in Surakarta
City academic year 2024/2025 is 18.932
(Kemdikbudristek, 2024).

In this study, multistage sampling was
performed. The first technique is cluster sampling
to separate the population into public and private
school clusters. Schools were randomly chosen
from each cluster as samples. The second
technique was a simple random sampling to
obtain participants from each chosen school. The
sample size was calculated using the Lemeshow
Formula, as explained below.

3 z’p(1 —p)N
n= d?(N—1)+z?p(1 —p)

Description:

z = confidence interval = 95%

p = proportion of unknown cases = 50%
N = population = 30778

d = degrees of deviation = 10%

n = number of samples

This formula was used because the
proportion of cases is unknown. From these
calculations, 96 adolescents were included in the
study. Samples (10%) were added as a backup
for loss to follow-up. Subsequently, 106
adolescents were included in the study. This
number was distributed to two public junior
high schools and three private junior high
schools in Surakarta. This is because the
proportion of private junior high schools is
higher than that of public junior high schools.
The minimum number of participants was
distributed to each school based on the
following calculation:

_4 N1
n=y%
Description:

n = number of subjects in each school

X = number of population in each school

N = number of population = 30778

N1 = number of total minimum subjects = 106

The inclusion criteria were 7t grade
students, registered as students in the chosen
schools, and school time in the morning. The
exclusion criteria were special school and diet
programs, inability to stand, and genetic,
metabolic, or infectious diseases.

Data were collected using self-report
questionnaires completed during the data
collection schedule at each school under the
supervision of the research team. The first was
the Reduced Morningness  Eveningness
Questionnaire (MEQ) by Horne and Ostberg
(1975), which was translated into Indonesian.
The validity test scored 0,344 with r count > r
table and Cronbach’s Alpha is 0,87 (Yula, 2021).
The second questionnaire was about breakfast
habits and was developed by Nabila (2023).
From the validity test, eight out of the ten
questions were valid, and Cronbach’s Alpha was
0,841. The last questionnaire was the Pittsburgh
Sleep Quality Index (PSQI) by Buysse (1989),
which was translated into Indonesian. The
validity test showed lower PSQI score on normal
population compared with risk population and
the Cronbach’s Alpha is 0,72 (Setyowati and
Chung, 2021). This showed that all the
questionnaires were valid and reliable. Identity
data were also added to the participants’
characteristic data.

After completing the questionnaire, the
participants’ body weights were measured using
a digital body scale with an accuracy of 0,1 kg
and a maximum weight of 100 kg. Body height
was measured using a microtoise with an
accuracy of 0,1 cm and maximum height of 200
cm. Each measurement was performed twice
and the mean of the results was used. BMI-for-
age was calculated using WHO Anthro Plus and
interpreted according to Minister of Health
Regulation number 2 of 2020.

All data were analyzed using IBM SPSS
version 25. All the variables have a ratio scale.
Univariate tests were used to show the
frequency, percentage, mean, and standard
deviation of data such as sex, age, chronotype,
breakfast habits, sleep quality, and BMI-for-age
categories. Before the bivariate test, a normality
test was performed using the Kolmogorov-
Smirnov test. The data were normally
distributed if the p-value > 0,05. The bivariate
Pearson Correlation Test was used because the
data were normally distributed. The relationship
was considered significant if the p-value < 0,05.
Multiple linear regression was used for
multivariate analysis. All tests used the total
score of each questionnaire and the z-score of
BMI-for-age.

All procedures performed were in
accordance with ethical standards, and the
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authors have no affiliations with any entities.
This study was approved by The Health
Research Ethics Committee Dr. Moewardi
General Hospital (ethical clearance number:
2.622/XI/HREC/2024). Before the day of data
collection, all participants were asked to provide
informed consent to their parents. Informed
consent required signatures from parents and
participants as proof of approval. This research

Table 1. Subjects’ characteristics

was self-funded by the researchers, and any
supporting data were communicated through
the corresponding author.

Result and Discussion

The participants’ characteristics based on the
research results are presented in Table 1.

Characteristics Public Schoool Private School Mean + SD
n % n %
Gender
Female 35 59,3 49 56,3
Male 24 40,7 38 43,7
Age (years) 12,55+ 0,6
11 1 1,1
12 24 40,7 45 51,7
13 33 55,9 40 46
14 1 1,1
15 2 3,4
Chronotype 55,28 + 6,76
Definitely morning type 1 1,1
Moderately morning type 19 32,2 29 33,3
Intermediate 40 67,8 55 63,2
Moderately evening type 1 1,1
Definitely evening type 1 1,1
Breakfast Habits 562,19
gggf 39 66,1 67 77
20 33,9 20 23
Sleep Quality 7,36 £2,18
Good 14 23,7 14 16,1
Poor 45 76,3 73 83,9
BMI-for-Age 0,23 +1,53
Severely thinnes 2 3,4 1 1,1
Thinnes 3 51 7 8
Normal 33 55,9 53 60,9
Overweight 12 20,3 13 14,9
Obese 9 15,3 13 14,9

A total of 146 adolescents were included
in this study. The study included 84 females
(57,5%) and 62 males (42,5%). The participants
were aged 11-15 years old. Most of the
participants (73 adolescents) were 13 years old
(50%).

All chronotypes were identified. The
mean MEQ score was 55, with the majority being
intermediate among the 95 adolescents (65,1%).
The mean breakfast habit score was 7, with the
majority (106 adolescents (72,6%) having good
breakfast habits). The mean sleep quality score
was 7, with the majority of 119 adolescents
(81,5%) having poor sleep quality. This study

also identified all the nutritional status
categories. The mean z-score BMI-for-age was
0,23 with the majority or 86 adolescents
(58,9%) having normal BMI-for-age.

The relationship between chronotype and
BMI-for-age is presented in Table 2.

Table 2. Bivariate test of chronotype and BMI-

for-Age
BMI-for-Age
r 0,011
Chronotype p 0,900
n 146
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Table 2 shows the bivariate test results, in
which there was no significant correlation
between chronotype and BMI-for-age (p =
0,900). The chronotype only explained 0,01% of
the variance in BMI-for-age (r = 0,011). This
result is in line with previous research in
Lebanon, which showed no correlation between
chronotype and BMI (p = 0,632) (Eid et al,
2020). However, this result differs from
previous research in Turkey, which showed that
obese adolescents tend to have eveningness. The
BMI z-score was positively correlated with the
chronotype (p < 0,001) (Karadag & Yilmaz,
2021).

A previous study used a wider educational
level to affect heterogeneity. In addition, a
previous study also used a case-control research
design that specifically compared obesity and
non-obesity groups. BMI measurement was also
supported by waist circumference
measurements as another indicator of
nutritional status.

Chronotype is a factor related to dietary
patterns (Karadag & Yilmaz, 2021). The
heterogeneity of methodology and subject
characteristics would affect dietary and sleep
patterns related to obesity (Cardoso et al., 2024).
The chronotype has simple stability, so it is
responsive to any intervention. Newest
conceptualization shows that chronotype is a
condition that is influenced by many
environmental factors (Karan et al, 2021).
These conditions indicate that individuals can
adjust their lifestyle according to their needs.
This was supported by the finding that most of
the participants were intermediate. They are
more tolerant to changes in their daily activity
schedules. It does not significantly affect sleep
quality or other factors (Rosa et al. 2021).

The relationship between breakfast habits
and BMI-for-age is presented in Table 3.

Table 3. Bivariate test of breakfast habits and

BMI-for-Age
BMI-for-Age
r 0,087
Breakfast Habits p 0,298
n 146

Table 3 shows the bivariate test results, in
which there was no significant correlation
between breakfast habits and BMI-for-age (p =
0,298). Breakfast habits only explained 0,76% of
the variance in BMI-for-age (r = 0,087).

This result is in line with previous
research in Ghana, which showed no correlation
between breakfast consumption and BMI (p =
0,865 ; x2 = -0,362) (Annan et al, 2020).
However, previous research in Malaysia has
shown that breakfast consumption is related to
body weight and a lower BMI (p < 0,001) (Yeo et
al,, 2024). Research in Yogyakarta also showed a
correlation between breakfast habits and
nutritional status (p = 0,047 ; RP = 2,1) (Halawa
etal, 2022).

A previous study used a wider age range of
subjects. For younger participants, there was
potential parental participation in answering the
questions. This could have affected the
difference in the accuracy of each subject. A
previous study also conducted interviews on
intake and dietary quality. BMI measurements
were also supported by waist circumference and
body fat.

Proportion domination of subjects who
have breakfast or have normal BMI-for-age
contributes to the significance of the result
(Wikanti et al., 2024). Breakfast frequency is not
the only factor that increases the body weight.
Overall eating pattern is the main factor that
defines an individual’s nutritional status (Utami
et al,, 2023). Previous research has found that
individuals who tend to skip breakfast but have
a good overall diet quality would have better
health quality than those who eat poor quality
breakfast (Ria Wijayanti et al., 2021).

The relationship between sleep quality
and BMI according to age is shown in Table 4.

Table 4. Bivariate test of sleep quality and BMI-

for-Age
BMI-for-Age
r 0,067
Sleep Quality p 0,420
n 146

Table 4 shows the bivariate test results, in
which there was no significant correlation
between sleep quality and BMI for age (p =
0,420). Sleep quality only explained 0,45% of the
variance in BMI for age (r = 0,067).

This result is in line with previous
research in Denpasar, which showed no
significant correlation between sleep quality and
nutritional status (p = 0,108; r = -0,131) (Hasan
et al.,, 2021). Previous research in South Jakarta
also showed no correlation between sleep
quality and being overweight among adolescents
(Wardoyo & Medise, 2020).
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Previous research has shown that only
20% of adolescents have optimal sleep duration.
About 57,7% of adolescents have at least one
sleep problem (Depboylu & Simsek, 2025).
These findings are related to the results of this
study, in where 80,82% of adolescents had poor
sleep quality with many sleep problems. Many
factors can lead to poorer sleep quality, such as
feeling like going to the bathroom at night and
nightmares. Another factor is an increase in
screen time at night. This could lead to increased
food intake, poor dietary quality, and increased
body weight. However, this is modifiable (Gale et
al.,, 2024).

The relationship between chronotype,
breakfast habits, sleep quality, and BMI-for-age
was tested using multiple linear regression.
Before the test, classical assumption tests were
performed to fulfill the requirements of multiple
linear regressions. The classical assumption
tests include multicollinearity, autocorrelation,
heteroscedasticity, and normality. The results
showed that all multiple linear regression
requirements were fulfilled. The results of the
multiple linear regression tests are presented in
Table 5.

Table 5. Multivariate test

Independent Regression ¢ _value
Variables Coefficient p
Constant -0,668 0,477 0,634
Chronotype 0,002 0,098 0,922
Breakfast

habits 0,064 1,028 0,306
Sleep quality 0,057 0,890 0,375

F =0,585; Adj. R Square =-0,007

The results showed F > 0,05, which means
there was no correlation between all
independent variables and the dependent
variable simultaneously. The adjusted R square
value explained that the effect proportion of
independent variables to the dependent variable
was -0,7%. This means that, if there is an
increase in the independent variables, there will
be a decrease in the dependent variable.

This result is consistent with previous
research in Jakarta, which showed no significant
correlation between breakfast routine and
nutritional status (p = 1,000; OR = 1,000) and no
significant correlation between sleep quality and
nutritional status (p = 0,441; OR = 0,725)
(Wikanti et al, 2024). However, a different

result was reported in a study conducted in
China. This study found that the morning
chronotype was significantly correlated with
lower BMI (p = 0,002), good breakfast routine (p
= 0,012), and good sleep patterns (p < 0,001)
(Yang et al, 2023). This was caused by the
sampling technique used, which was purposive
sampling that affected the participants’
characteristics.

The BMI for age is not only defined based
on food intake and sleep quality. Factors that
were not studied in this research might
influence nutritional status, such as physical
activity, family background, health knowledge,
and screen time (Wikanti et al., 2024). High-
intensity physical activity can help break down
energy storage. Low-intensity physical activity
can lead to fat accumulation and increased body
weight (Wijayanti et al, 2021). This study
mostly used self-report questionnaires as
instruments. The accuracy of the answers
depends on the individual's ability to memorize
and answer honestly (Martinez Lozano et. al,
2020).

Conclusion

This study concluded that there was no
relationship between chronotype, breakfast
habits, sleep quality, and BMI-for-age among
adolescents in Surakarta City. Although there
was a difference from the theory, this result is in
line with that of previous research. This
difference could be caused by the different
research designs, heterogeneity of subjects’
characteristics, and other confounding factors.

In addition, this research could bring new
knowledge and impact on adolescents’
nutritional status optimization. Future research
could improve these topics by using a more
diverse proportion of characteristics. The
analysis could include some confounding factors,
such as screen time duration, physical activity,
overall eating patterns, health knowledge, and
parenting. BMI-for-age could also be combined
with body composition indicators such as fat
mass and waist-hip ratio.

Acknowledgements

The authors would like to thank the family of the
Master Program of Nutrition Sciences,
Universitas Sebelas Maret, who helped with this



Aceh. Nutri. J. Vol: 10, No: 2, 2025

| 403

study. Thank you to all the schools and students
who participated in this study.

References

Annan, R. A, Sowah, S. A, Apprey, C., Agyapong,
N. A. F, Okonogi, S, Yamauchi, T, &
Sakurai, T. (2020). Relationship between
Breakfast Consumption, BMI Status and
Physical Fitness of Ghanaian School-Aged
Children. BMC Nutrition, 6(1), 1-9.
https://doi.org/10.1186/s40795-020-
00344-9

Astrika Yunita, F., Hardiningsih, Yuneta, A. E. N,
Sulaiman, E. A. S, & Ada, Y. R. (2020).
Hubungan Pola Diet Remaja dengan Status
Gizi. PLACENTUM Jurnal Ilmiah Kesehatan
dan Aplikasinya, 8(2), 2020.

Awianti, R. P. (2016). Hubungan antara Sarapan
Pagi dengan Sindrom Dispepsia pada
Remaja di SMP N 16 Surakarta.
https://digilib.uns.ac.id/dokumen/detail /
54244 /Hubungan-Antara-Sarapan-Pagi-
Dengan-Sindrom-Dispepsia-Pada-Remaja-
Di-Smp-N-16-Surakarta.  Accessed on
August 2024.

Bazzani, A. Marantonio, S. Andreozzi, G,
Lorenzoni, V., Bruno, S., Cruz-Sanabria, F.,
d’Ascanio, P., Turchetti, G., & Faraguna, U.
(2022). Late Chronotypes, Late Mealtimes.
Chrononutrition and Sleep Habits during
The COVID-19 Lockdown in Italy. Appetite,

172(October 2021), 105951.
https://doi.org/10.1016/j.appet.2022.105
951

Cardoso, S., Correia, D., & Vilela, S. (2024).
Associations between Chronotype, Diet
Quality and Timing of Energy Intake in
Portuguese Children and Adolescents: The
Potential Role of Summer Holidays.
Chronobiology International, 41(5), 647 -
657.
https://doi.org/10.1080/07420528.2024.
2339970

Chan, N. Y, Zhang, |, Tsang, C. C,, Li, A. M., Chan,
J. W. Y., Wing, Y. K, & Li, S. X. (2020). The
Associations of Insomnia Symptoms and
Chronotype with Daytime Sleepiness,
Mood Symptoms and Suicide Risk in
Adolescents. Sleep Medicine, 74, 124-131.
https://doi.org/10.1016/j.sleep.2020.05.0
35

Eid, B., Bou Saleh, M., Melki, 1., Torbey, P.-H.,
Najem, ]., Saber, M,, El Osta, N., & Rabbaa
Khabbaz, L. (2020). Evaluation of
Chronotype  among  Children and
Associations with BMI, Sleep, Anxiety, and
Depression. Frontiers in Neurology, 11.
https://doi.org/10.3389/fneur.2020.0041

6
Eka Wahyuningrum. (2021). Review: Gangguan
Tidur Anak Usia Sekolah. Jurnal

Keperawatan, 13(3), 213-226.

Ferrante, G. R,, Goldin, A. P., Sigman, M., & Leone,
M. J. (2022). Chronotype at The Beginning
of Secondary School and School Timing
are Both Associated with Chronotype
Development during Adolescence.
Scientific Reports, 12(1), 1-14.
https://doi.org/10.1038/s41598-022-
11928-9

Gale, E. L., James Williams, A. & Cecil, J. E.
(2024). The Relationship between
Multiple Sleep Dimensions and Obesity in
Adolescents: A Systematic Review. Sleep
Medicine Reviews, 73(November 2023),
101875.
https://doi.org/10.1016/j.smrv.2023.101
875

Giilseven, S., Akder, R. N., & Kiigiikerdénmez, O.
(2024). An Evaluation of Sleep Quality and
Nutritional Status in Nurses with Different
Chronotypes. Heliyon, 10(20), e395009.
https://doi.org/https://doi.org/10.1016/j
.heliyon.2024.e39509

Halawa, D. A. P. T, Sudargo, T. & Siswati, T.
(2022). Makan Pagi, Aktivitas Fisik, dan
Makan Malam Berhubungan dengan Status
Gizi Remaja di Kota Yogyakarta. Journal of

Nutrition  College, 11(2), 135-142.
https://doi.org/10.14710/jnc.v11i2.3318
4

Hasan, D. R. Z., Sundari, L. P. R,, Primayanti, I. D.
A. 1. D, & Adiatmika, I. P. G. (2021).
Correlation between Sleep Quality and
Body Mass Index in Adolescents in
Denpasar. Sport and Fitness Journal, 9(3),
176.
https://doi.org/10.24843/spj.2021.v09.i0
3.p05

Karadag, M., & Yilmaz, G. C. (2021). What is The
Relationship between Obesity and New
Circadian Rhythm Parameters in Turkish
Children and Adolescents? A Case-Control



404 | Association of chronotype, breakfast habits ...

Selviana et al.

Study. Journal of Pediatric Endocrinology
and Metabolism, 34(6), 713 - 720.
https://doi.org/10.1515/jpem-2020-0543

Karan, M., Bai, S., Almeida, D. M., Irwin, M. R,
McCreath, H., & Fuligni, A. . (2021). Sleep-
Wake Timings in Adolescence: Chronotype

Development and Associations with
Adjustment. Journal of Youth and
Adolescence, 50(4), 628-640.
https://doi.org/10.1007 /s10964-021-
01407-1

Kemdikbudristek RI. (2024). Data Pokok
Pendidikan.

https://dapo.kemdikbud.go.id/pd/2/0361
00. Accessed on July 2024.

Kemenkes RI. (2023). Survei Kesehatan
Indonesia.
https://drive.google.com/file/d/1rjNDG_f
8xG6-YOwmh]UnXh]-vUFevV]C/view.

Accessed on February 2025.
Martinez-Lozano, N., Barraco, G. M., Rios, R,
Ruiz, M. ].,, Tvarijonaviciute, A., Fardy, P.,
Madrid, J. A, & Garaulet, M. (2020).
Evening Types Have Social Jet Lag and

Metabolic  Alterations in School-Age
Children.  Scientific =~ Reports,  10(1).
https://doi.org/10.1038/s41598-020-
73297-5.

Nabila, R. M. (2023). Hubungan Kebiasaan
Sarapan dan Aktivitas Fisik dengan Status
Gizi Remaja di Sekolah Menengah Atas
Negeri 5 Tambun Selatan.
https://repository.stikesmitrakeluarga.ac.
id/repository/Miftah%20Rusyda%20Nabi
1a_201902034_Skripsi.docx.pdf. Accessed
on August 2024.

Permatasari, A. D. Suwarni, A. Sutrisno, &
Aryani, A. (2023). Hubungan Intensitas
Penggunaan Media Sosial dengan Kualitas
Tidur pada Remaja di SMP N 1 Juwiring.
JIKI, 16(1), 42-49.

Ria Wijayanti, M., Adiningsih, S., & Rachmah, Q.
(2021). Hubungan Kebiasaan Melewatkan
Sarapan dan Aktivitas Fisik dengan
Obesitas Abdominal pada Mahasiswa.
Amerta Nutr, 115-120.
https://doi.org/10.20473 /amnt.v5i2.2021

Rosa, D. E., Marot, L. P, de Mello, M. T,
Marqueze, E. C., Narciso, F. V., de Aratjo, L.
B., & Crispim, C. A. (2021). Association

between Chronotype and Psychomotor
Performance of Rotating Shift Workers.

Scientific Reports, 11(1).
https://doi.org/10.1038/s41598-021-
86299-8

Saepulloh, A, Rustina, R, & Joni. (2023).

Pengaruh Chronotype Terhadap Prestasi
Belajar Siswa di Sekolah Dasar Negeri dan
Sekolah Dasar Islam Terpadu. jurnal
Siliwangi Seri Pendidikan, 9(1-15), 27-30.
https://doi.org/10.37058/jspendidikan.v

9il.6695

Setyowati, A. & Chung, M. H. (2021). Validity and
Reliability of The Indonesian Version of
The Pittsburgh Sleep Quality Index in
Adolescents. Int ] Nurs Pract, 27(5).
https://doi.org/10.1111/ijn.12856.

Suja’l, M. N. M,, Noviasty, R., Kurniawati, E. R., &
Wisnuwardani, R. W. (2022). The
Association between Sleep Duration,
Breakfast Routine and Nutritional Status
in Indonesian Adolescents during COVID-
19 Pandemic. Jurnal Gizi Indonesia (The
Indonesian Journal of Nutrition), 10(2),
168-180.
https://doi.org/10.14710/jgi.10.2.168-
180

Tristianingsih, ], & Handayani, S. (2021).
Determinan Kualitas Tidur Mahasiswa
Kampus A di Universitas Muhammadiyah
Prof DR Hamka. Perilaku dan Promosi
Kesehatan: Indonesian Journal of Health
Promotion and Behavior, 3(2), 120.
https://doi.org/10.47034/ppk.v3i2.5275

Tussey, E. ], Hillebrant-Openshaw, M., & Wong,
M. M. (2024). Bidirectional Relationships
between Chronotype and Sleep Hygiene in
Children with and without Parental
History of Alcohol Use Disorder. Sleep
Health, XXXX, 1-7.
https://doi.org/10.1016/j.s1eh.2024.09.00
7

Utami, N. P., Ayuningtyas, C. E., & Pertiwi, P. C.
(2023). The Relationship of Breakfast
Habits, Coffee Consumption, and Sleep
Duration with Obesity Incidence in
University Students. Majalah Kesehatan

Indonesia, 4(1), 11-16.
https://doi.org/10.47679/makein.202311
0

Wardoyo, M. P, & Medise, B. E. (2020).



Aceh. Nutri. J. Vol: 10, No: 2, 2025 | 405

Correlation of Overweight Nutritional Yeo, G.S., Lee, S. T., Wong, |. E., Khouw, 1., Safii, N.

Status and Sleep Quality in 16-18 Years
Old Teenagers in South Jakarta. World
Nutrition Journal, 4(S3), 42,
https://doi.org/10.25220/wnj.v04.s3.003
0

Wikanti, C. Z. A, Said, 1., & Khairunnisa A. (2024).

Hubungan Kebiasaan Sarapan, Kualitas
Tidur, dan Body Image dengan Indeks
Massa Tubuh/Umur Remaja di SMAN 32
Jakarta. Media Gizi I[Imiah Indonesia. 2(10),
1-10.

Yang, Y., Li, S.-X,, Zhang, Y., Wang, F,, Jiang, D.-],,

Wang, S.-]., Cao, P., & Gong, Q.-H. (2023).
Chronotype is associated with eating

behaviors, physical activity and
overweight in school-aged children.
Nutrition Journal, 22(1).

https://doi.org/10.1186/s12937-023-
00875-4

S., & Poh, B. K (2024). Association of
Breakfast Skipping on Nutrient Intake and
Adiposity in Malaysian Children: Findings
from SEANUTS II. Appetite, 201(June).
https://doi.org/10.1016/j.appet.2024.107
607

[. M. (2021). Gambaran Pola Tidur pada
Mahasiswa Ilmu Keperawatan Universitas

Muhammadiyah Malang di Masa Pandemi
Covid-109.

Yurtdas Depboyluy, G., & Simsek, B. (2025). The

Interplay between Sleep Quality, Hedonic
Hunger, and Adherence to The
Mediterranean =~ Diet among  Early
Adolescents.  Appetite, 206(November
2024).
https://doi.org/10.1016/j.appet.2024.107
845



