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ABSTRACT

Background: Adolescents are susceptible to nutritional status issues, both undernutrition, and over-nutrition, becoming
a public health concern promptly. There were 912 junior and high-school adolescents who were obese and 249 high-
school adolescents who had low body mass index (BMI) in Samarinda City. During the COVID-19 pandemic, adolescents
experienced changes in sleep duration, and many adolescents were skipping breakfast. Sleep duration and breakfast can
affect the nutritional condition of adolescents.

Obijectives: The purpose of this study was to determine the association between sleep duration, breakfast routine and BMI
in Samarinda, Indonesian adolescents during COVID-19 pandemic.

Materials and Methods: A total of 340 adolescents was sampled and assessed using a cross-sectional technique to
ascertain their sleep duration, breakfast routine, and nutritional status. Nutritional status was classified based on BMI-
for-age and z-value BMI. The amount of sleep duration was calculated by the average wake time and sleep time. Breakfast
routine was obtained from seven days of breakfast before 9 am. Then, using multivariate analyses were tested for sleep
duration, BMI z-value, breakfast routine, and nutritional status.

Results: This study revealed that 68.5% had good nutrition, with an average sleep duration of 8 hours (65.9%) and
irregular breakfast (59.1%). Nutritional status was significantly influenced by breakfast routine (p=0.044), gender
(p<0.001), and mother’s employment (p<0.001). A cubic association was found between sleep duration and BMI
(p=0.045); and a significant association between breakfast routines and BMI, independent from age, gender, ethnicity,
school.

Conclusion: Adolescents must consider their sleep duration and the frequency and composition of their breakfast. Future
study in the longitudinal study is needed to explore in more detail.
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BACKGROUND

Adolescence is a vulnerable period with nutritional status problems, such as malnutrition, including low
body weight, overweight, stunting, and micronutrient deficiencies [1, 2]. Overweight and obesity in
adolescents can increase the risk of heart disease, atherosclerosis, diabetes mellitus, orthopedic disorders,
mental health disorders, and cognitive function [2].

Globally, the prevalence of overweight in adolescents aged 15-19 is 10%, and 2-3% of them are obese.
Meanwhile, 88% are underweight in which 29% are girls and 59% are boys [3]. Over 340 million children
aged 5-19 years were overweight and obese in 2016 [4]. Overweight or obesity adolescents are public health
problems that require immediate attention and it may worsen their health, causing infectious disease [5-7].

According to Basic Health Research in 2018, the proportion of overweight and obese people aged 18
years and over in Indonesia has increased. East Kalimantan, Borneo is in the top three proportions of obese
adults aged 18 years and over. Meanwhile, the prevalence of obesity and overweight in the Samarinda area in
adolescents aged 13-15 years is 9.03% and 10.42%, respectively. Additionally, the prevalence of obesity and
overweight for 16-18 years is 5.50% and 8.17%, respectively. Meanwhile, the prevalence of underweight and
fragile nutritional status in Samarinda is 8.34% and 4.66% in 13-15 years and 10.98% and 3.36% in 16-18
years [8].
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Sleep duration, sleep quality, and sleep problems can lead to obesity and overweight. Sleep duration can
increase the risk of cardiovascular disease, type 2 diabetes, mental health, hypertension and affect academic
performance [9-12]. In addition, adolescent nutritional status is related to short sleep duration, which has the
highest risk of obesity or overweight, increased fasting glucose levels, and an unhealthy immune profile [13].

Several studies state an association between short sleep duration and the nutritional status of high school
adolescents, which stated that during a pandemic period, adolescents sleep only 4-6 hours in one day [13-15].
The amount of sleep duration is not aligned with the suggestion of the Ministry of Health of the Republic of
Indonesia in 2018, which stated that the total sleep duration for adolescents should be 8-9 hours a day.

Another research on the sleep duration in high school students discover that more female students
(75.6%) are having a shorter sleep duration compared to male students (69.6%) [16]. The same result is also
found in high school students in Brazil, as well as with a sense of sleepiness was excessive [17]. Nonethless,
short sleep duration has a relationship with obesity in adolescents [18].

Apart from sleep duration, meta-analytical studies confirm that skipping breakfast also increases the risk
of obesity or overweight [19]. Health behaviors such as the duration of sleep and breakfast consumption in
adolescents are associated with chronic disease [13]. Breakfast plays a role in fulfilling nutritional intakes.
However, adolescents still skip breakfast [20]. Adolescents who skip breakfast tend to have a poor quality diet
and have a higher BMI or have more weight than adolescents who do not skip breakfast. [21, 22]. Another
study suggests a positive correlation between skipping breakfast and obesity [23].

In Samarinda , 912 junior high and high school students are obese [24], and 249 high school adolescents
have a low BMI [25]. There was also an increase in body weight during the COVID-19 pandemic [26]. In
addition, changes in sleep duration in adolescents during the COVID-19 pandemic and their breakfast bevavior
affect their nutritional status [27, 28]. If those problems do not get enough attention, it will lead to an increasing
number of adolescents with high BMI during the COVID-19 pandemic. The result from this study are expeted
to be used as a reference for further study about the problems and can be another source of knowledge for
society. The aim of this study was to identify and predict the relationship between adolescent nutritional status
and sleep duration and breakfast routines during the COVID-19 pandemic. This study conducted during
COVID-19 pandemic at Samarinda , West Kalimantan, Borneo, Indonesia.

MATERIALS AND METHODS

This study was an observational study with a cross-sectional survey conducted in Samarinda in West
Kalimantan in March 2021. The population for this study was 2.943 high school students,. Schools were
selected based on the ease of access for researchers to reach.. The sample was calculated using the Lemeshow
formula [29]. The randomized and stratified random sampling technique was used based on geographic
location, age, and socio-economic status [30]. The independent variables were sleep duration and breakfast
routine, and the dependent variable was nutritional status. Based on self-reports, data on nutritional status,
sleep duration, and breakfast routines were collected. Sleep duration was obtained from calculating bed and
wake up time during the week. Meanwhile, the breakfast routine is obtained by calculating the time of breakfast
during the week and the number of days of breakfast. BMI was calculated by age to determine nutritional
status. The instrument used was an online questionnaire that was previously tested for its reliability. The sleep
duration question was used to determine the average amount of sleep duration for teenagers in one week,
breakfast routine questions were used to see what breakfast time teenagers had breakfast. However, the
nutritional status question was asked to see the nutritional status of adolescents based on the z value of BMI.
Informed consent was obtained by providing a descriptive at the beginning of the questionnaire and providing
questions regarding willingness to fill out the online questionnaire. The study protocol was approved by the
ethics committee in Mulawarman University, Samarinda, Indonesia.

Univariate data analysis was used to see the distribution and frequency. The bivariate analysis used was
the Spearman test and the chi-square test to find confounding variables. Multivariate analysis was conducted
to see whether there was a relationship between sleep duration and breakfast routine on nutritional status. Data
analysis using quantitative analysis, namely linear, quadratic, cubic, and logistic regression analysis. If Sig (2-
sided) < 0.05 then HO is rejected and Sig (2-sided) > 0.05 then HO is accepted. This analysis predicted sleep
duration and breakfast routine based on nutritional status. A logistic regression test was used to predict the
relationship between breakfast routine variables and nutritional status variables by adjusting the four models.
The linear test was used to see a straight-line relationship between sleep duration and the z value of BMI as
seen from the significant fixed coefficient. Meanwhile, quadratic and cubic tests were used to see the
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relationship between sleep duration and the z value of BMI, which was seen from the significant fixed effects
results. Linear, quadratic, and cubic tests were adapted to the four models. For all tests, a two-tailed p-value <
0.05 was considered statistically significant.

RESULTS
Table 1. Characteristic of Adolescents
. Nutritional Status
Variables Poor (%) Good (%) Over (%) Obese (%) N (%) p-value
Sleep Duration
<8 Hours 28 (12,5) 158 (70,5) 27 (12,1) 11 (4,9) 224 (100)
8-9 Hours 8 (12,5) 43 (68,3) 9(14,3) 3(4,8) 63 (100) 0,459
>9 hours 5(9,4) 32 (60,4) 13 (24,5) 35,7 53 (100)
Breakfast Routine
Not Routine 26 (12,9) 131 (65,2) 32(15,9) 12 (6) 201 (100) 0.420
Routine 15(10,8) 102 (73,4) 17 (12,2) 5 (3,6) 139 (100) '
Age
15 1(6,3) 9 (56,3) 6 (37,5) 0 16 (100)
16 19 (11,5) 122 (73,9) 18 (10,9) 6 (3,6) 165 (100)
17 12 (9,6) 85 (68) 20 (16) 8 (6,4) 125 (100) 0,586
18 7 (22,6) 16 (51,6) 5(16,1) 3(9,7) 31 (100)
19 2 (66,7) 1(33,3) 0 0 3 (100)
Sex
Female 20(9,3) 165 (76,7) 22(10,2) 8 (3,7) 215 (100) <0001
Male 21 (16,8) 68 (54,4) 27 (21,6) 9 (7,2 125 (100) '
School
PUBLIC HS 11 14 (11,8) 81 (68,1) 19 (16) 5(4,2) 119 (100) 0146
PUBLIC HS 1 5(5.2) 75 (78,1) 12 (12,5) 4(4,2) 96 (100) '
. Nutritional Status
Variables Poor (%) Good (%) Over (%) Obese (%) N (%) p-value
PRIVATE HS Setia Marga 9 (16,1) 35 (62,5) 7(12,5) 5(8,9) 56 (100)
PRIVATE HS Islam 3(11,5) 17 (65,4) 6(23,1) 0 26 (100) 0,146
ISLAMIC HS Granada 10 (23,3) 25(58,1) 5 (11,6) 3(M 43 (100)
Grade
X (Ten) 20 (11) 129 (71,3) 25(13,8) 7(3,9) 181 (100)
X1 (Eleven) 16 (11,6) 92 (66,7) 22 (15,9) 8 (5,8) 138 (100) 0,498
XII (Twelve) 5(23,8) 12 (57,1) 2(9,5) 2 (9,5 21 (100)
Tribe
Kutai 3(13) 15 (65,2) 4 (17,4) 1(4,3) 23 (100)
Banjar 13(13) 70 (70) 14 (14) 3(3) 100 (100)
Dayak 0 2 (40) 2 (40) 1(20) 5 (100)
Jawa 13(11,9) 66 (60,6) 22(20,2) 8(7,3) 109 (100) 0,197
Bugis/
Makassar 8 (15,1) 39 (73,6) 3(,7) 3(5,7) 53 (100)
Others 4(8) 41 (82) 4 (8) 1(2) 50 (100)
Fathers’ Occupation
Government/ private employees 17 (11) 105 (68,2) 23(14,9) 9 (5,8) 154 (100)
Army/ Police 0 4 (80) 0 1(20) 5 (100)
Laborer 4(18,2) 17 (77,3) 0 1(4,5) 22 (100) 0,565
Unemployment 5 (13,5) 21 (56,8) 8(21,6) 3(81) 37 (100)
Others 2 (16,7) 9 (75) 1(8,3) 0 12 (100)
Mothers’ Occupation
Government/ private employees 9 (12,3) 43 (58,9) 16 (21,9) 5 (6,8) 73 (100)
Entrepreneur /trader 6 (19,4) 21 (67,7) 4(12)9) 0 31 (100)
Army/ Police 0 0 0 1 (100) 1 (100) <0.001
Laborer 1 (100) 0 0 0 1 (100) '
Housemakers/ Unemployment 24 (10,4) 168 (73) 28 (12,2) 10 (4,3) 230 (100)
Others 1(25) 1(25) 1(25) 1(25) 4 (100)

The p-value of the nutritional status and age variables was based on the Spearman test.

In addition to the Spearman test, the value was obtained from the chi-square test.
The comparison results were obtained from the p-value > 0.05.

Values in bold are significant values.

A total of 340 respondents were obtained from the four public and one private high school in Samarinda.
The demographic characteristics of the respondents are depicted in Table 1. The majority of respondents were
16 and 17 years (48.5% and 36.8%, respectively) and predominantly female (63.2%). More than half of the
respondents were in class X (ten), as many as 181 (53.2%). Of 340 participants, 63.2% attended public school,
and 109 of the respondents (32.1%) were Javanese. Meanwhile, as of parents’ occupations, a
government/private employee (45.3%) and housewife (67.6%) were the most common for father and mother,
respectively.
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The group with the highest number of good nutritional status was 16 years. In addition, the number of
poor nutrition (undernutrition, overnutrition, and obesity) was only 43 respondents. There are 28 respondents
aged 17 years who have more nutritional status and obesity, which makes this age has the highest number
compared to other ages. The good nutritional status was predominantly female, while the malnutrition was
predominantly male. In addition, respondents whose father is a goverment/private employee have the best
nutritional status, amounting to 105 respondents. At the same time, they also have the highest number of over
nutritional status compared to other fathers' occupations, which are 23. Based on the mother's occupation,
respondents with a housewife mother have the best nutritional status compared to working mothers.

Based on table 1, the most respondents slept for <8 hours, which amounted to 224 (65.8%). The results
of the cross-tabulation showed as many as 158 adolescents had good nutritional status and sleep duration < 8
hours. In addition, respondents with sleep duration < 8 hours had the highest good nutritional status compared
to other sleep durations. And, most respondents (59.1%) did not have breakfast regularly. In addition, as many
as 131 respondents who do not routinely have breakfast have good nutritional status, while only 26 respondents
have poor nutritional status and do not routinely eat breakfast.

Table 2. Sleep Duration and Body Mass Index

BMI Z Score
Linear Quadratic Cubic
Model 1 0,701 0,135 0,045
Model 2 0,655 0,134 0,042
Model 3 0,553 0,124 0,053
Model 4 0,966 0,355 0,020

Model 1: Age, gender, occupation of mother

Model 2: Age, gender, occupation of father

Model 3: Age, gender, father's occupation, mother's occupation

Model 4: Age, gender, ethnic, school

The value of each model is obtained from linear, quadratic, and cubic tests. The comparison is obtained from the p-value < (
Values in bold are significant values.

Table 3. Breakfast Routine and BMI-for-age

Breakfast Routine BMI-for-age
p-value
Model 1 0,044
Model 2 0,061
Model 3 0,047
Model 4 0,024

Model 1: Age, gender, occupation of mother

Model 2: Age, gender, occupation of father

Model 3: Age, gender, father's occupation, mother's occupation

Model 4: Age, gender, ethnic, school

The value of each model is obtained from linear, quadratic, and cubic tests. The comparison is obtained from the p-value < (
Values in bold are significant values.

Results of the chi-square test showed that gender (<0,001) and mother’s occupation (<0,001) were
significant. Meanwhile, other variables were not significant. For the cubic test results displayed in table 2, the
significance values obtained in model 1, model 2, and model 4 were 0.045, 0.042, and 0.020, which showed
significant results with the Z score BMI. However, for model 3, the results were insignificant with the Z BMI
value because the significance value obtained was 0.052. The logistic regression statistical test results in table
3 showed the significance value (p-value) in each model of 0.044, 0.061, 0.047, and 0.024. Because p < 0.05,
this means that model 1, model 3, and model 4 showed a significant value, while model 2 did not show a
significant value.

The results of the cubic test were presented in the figure 1 where it can be seen that the line begins to
rise at a sleep duration of fewer than 8 hours, then falls back to 8 to 9 hours of sleep duration and again
experiences a high increase when sleep duration was 10 hours. These results showed an increase in the Z score
BMI when sleep duration was less than 8 hours and a significant increase was more than 10 hours.
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DISCUSSION

This study's main results indicate a relationship between sleep duration and breakfast routine on the
nutritional status of adolescents during the COVID-19 pandemic. However, the relationship found between
sleep duration and BMI Z value based on the Multicentre Growth Reference Study (MGRS) for sleep duration
[31]. Inaddition, there is also a relationship between gender and mother's occupation with the nutritional status
of adolescents.

In term of age, Salmela-Aro (2011) categorized adolescents into three, namely, early adolescents (11-
13 years), middle adolescents (14-17 years), and late adolescents (17-19 years) [32]. Therefore, based on the
results of this study, 90% of adolescents were included in the category of middle adolescents, and 10% were
late adolescents. Drastic growth and development occur at that age, so the need for energy, vitamins, protein,
and minerals increase significantly [20]

In the current study, the prevalence of overweight and obesity was 22.6% in adolescents aged 17-19
years. These results are very high compared to the results of previous studies, which found the prevalence of
overweight and obesity in adolescents is 2.3% [33]. In the same age group, the prevalence of malnutrition was
13.2%, while the study by Roba et al. (2016) reports that 29.5% of adolescents have poor nutritional status
[34]. These different results may be caused by different socio-economic backgrounds or ethnic differences in
dietary behaviour [34, 35]. Strict diet patterns and over shack consumption can also make their nutritional
intake unfulfilled and result in malnutrition [36]. While the reason why adolescents with overweight or obesity
caused too much consuming fat and carbohydrate food and lack in physical activity [36].

Nutritional issues in adolescents might started during infant period and they also suffer from
malnutrition during infant periods. Furthermore, the adolescent environment influences their nutritional status
[37]. Nutritional issues in adolescents, such as undernutrition or obesity, can also be induced by an imbalanced
adolescent nutritional intake [38]. Food consumption and weight gain in the 10 - 19 years age group are rising
during the COVID-19 pandemic, potentially affecting their nutritional condition [39]. One can assume that
this might be caused by a shift in behavior related to weight increase in the school-age group during the ongoing
pandemic [40].

The respondents in this study were predominantly female, with the sex ratio between female and male
being 2:1. Adolescents experience different sexual maturity between girls and boys, influencing their
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nutritional needs [20]. Adolescent sexual maturity is related to hormonal changes, body composition, weight,
and linear growth [20]. Gender determines a person's nutritional needs, where male adolescents have higher
nutritional needs due to their higher physical activity than female adolescents [41]. Nutritional status in
adolescents was found to have a association with gender on this study. This finding is in line with the results
of a study conducted by Darling et al. (2020), which found a relationship between adolescent girls with a
reduced risk of being underweight, but a high risk of being overweight [42]. Meanwhile, adolescent boys are
associated with low body weight [42]. The difference between girls and boys is because girls have about twice
as much fat as boys. After all, girls are prone to fat accumulation [43]. Research conducted by Maltoni et al.
(2021) stated weight gain in adolescent boys during the COVID-19 pandemic [44].

Women from young to old, married or unmarried, have children or do not have children at this time
have the ambition to work, so it is not uncommon to find a mother who has a dual role in a family [45].
However, during the COVID-19 pandemic, many mothers between the ages of 25 and 44 lost their jobs due to
demands to care for their families [46]. This study found a relationship between a mother's work and adolescent
nutritional status. However, the results of this study were different from previous studies, which reported no
relationship between the mother's work and the nutritional status of students [47]. Adolescents with mothers
who have employment status as homemakers are the most likely to have good adolescent nutritional status
based on this study. Because homemakers have time to meet their children more often, mothers can pay more
attention to their children's health [47].

This study found no significant association between father's occupation and adolescent nutritional status.
This may be due to the status of mothers who are mostly housewives and the finding of a relationship between
mother's occupation status and adolescent nutritional status, so that father's occupation does not show
significant results. Meanwhile, a previous study states a significant relationship between fathers' work and
adolescent nutritional status [48]. The type of father’s occupation affects his income in which will affect the
amount and food selection at home [48]. Income that only comes from one parent can hinder overweight in
adolescents [49]. Family with low income might have some difficulties to provide and choose nutritious and
diverse foods [50].

Sleep duration usually refers to the total amount of sleep gained, either during episodes of nocturnal
sleep or over 24 hours [51]. Sleep is defined as a behavioral state characterized by rest, reduced environmental
awareness, and immobility [52]. Different sleep times result from different lifestyles and jobs for each
individual [52]. When sleep is of insufficient duration, it can disturb consciousness during the day and cause
excessive experience sleepiness [52]. Adolescents often experience insufficient sleep duration can be caused
by the adolescents deliberately reducing the duration of their sleep for other activities, such as attending parties,
working, studying at night for exams [53]. Lack of sleep duration can cause individuals to experience
hallucinations, mood swings, fatigue, irritability, impaired perception & orientation, and declining attention
[52].

Based on this study, most adolescents had a total sleep duration of less than 8 hours, so this finding was
in line with the results of the study by Sinha et al. (2020), which reported that the amount of sleep duration for
adolescents during the COVID-19 pandemic is only 4-6 hours in a day [54]. It can be caused by adolescents
who deliberately reduce their sleep duration, such as doing activities at night, studying, partying, or working
[53]. These results did not meet the sleep needs of adolescents recommended by the Indonesian Ministry of
Health in 2018, which is 8-9 hours of sleep duration in one day.

Previous research on sleep duration during the COVID-19 pandemic conducted in five cities (Seoul,
Stockholm, London, Los Angeles, and New York) found that the average sleep duration of respondents is less
than 8 hours [55]. This short sleep duration is due to increased stress during the COVID-19 pandemic [56].
During the COVID-19 pandemic, many adolescents experienced stress, making it hard for them to sleep at
night. Stress and sleep quantity can also reduce sleep duration because during the COVID-19 pandemic, they
rarely sleep at night, even though their sleep duration is only about 6 to 8 hours [57].

In addition, poor health can cause adolescents to sleep less than eight hours. Evidence by Panel et al.
(2015) states that adolescent sleep duration of fewer than seven hours tends to have poor and low health and
low physical and mental quality [58]. Likewise, Guo et al. (2021) state that an unhealthy lifestyle occurred
during the COVID-19 pandemic among students at a high level of education [59]. Health problems such as
obesity in adolescents, hypertension, diabetes, and cardiovascular disease can cause sleep duration shorter than
eight hours [60]. Individuals who lack sleep can affect their long and medium-term performance (58). Short
sleep duration can affect changes in sleep quality during the COVID-19 pandemic [61].
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Research on sleep duration in America states that, on average, an adolescent sleep for 7.3 hours in one
day [62]. This result is similar to the studies conducted in European and North American states, where the
average adolescent sleep duration ranges from 7 to 9 hours on school days [63]. In addition, these results are
also supported by research conducted in Africa, Asia, Central and South America, the Middle East, the
Caribbean, and Oceania, which found that the sleep duration in 16-year-old adolescents is 7 hours [64].

This study found that 15.6% of adolescents had a sleep duration of more than 9 hours, while research
conducted by AL-Haifi (2016) found that 24.85% of adolescents have more than 9 hours sleep duration, others
found that almost 90% of adolescents have more than 7 hours sleep duration in one day [65, 66]. Adolescents
with longer sleep duration can increase the risk of coronary heart disease and affect their mental health [67,
68].

This study showed that only 18.5% of adolescents met the adequacy of sleep duration, namely for 8-9
hours, while the majority (81.5%) did not meet the adequacy of sleep duration. As a comparison, previous
research showed that 82.7% of adolescents met the adequacy of their sleep duration, while 17.2% did not meet
the adequacy of their sleep duration [69]. Because other study were conducted before the COVID-19 pandemic
while this study was conducted during the pandemic, so that makes results are different. Another reason is
adolescents having a tough time maintaining and initiating sleep [70].

The bivariate analysis results showed no significant relationship between sleep duration and adolescent
nutritional status during the COVID-19 pandemic. It is in line with the results of a previous study, which stated
that there was no association between BMI and sleep duration in adolescence [71]. A study by Schneider et al.
(2020) also found that there is no association between BMI and sleep duration in adolescent boys [72]. These
results show that short sleep duration does not affect their nutritional status [73].

Sleep duration and nutritional status are not related because when adolescents stay up late, they do not
always consume food or drink; it could also be that they are busy doing school assignments [73]. In addition,
factors that directly affect nutritional status are food intake and infection, while sleep duration is an indirect
factor affecting nutritional status [74]. The absence of this relationship can also be explained that sleep duration
is not an independent factor. It can also be caused by other factors such as genetic factors and environmental
factors [75].

The results of the cubic test analysis in this study found that adolescents whose sleep duration was more
than 9 hours experienced a high increase in their BMI Z value, which was inversely proportional to the findings
of Grandner et al. (2015) [76]. They found that a short sleep duration of less or equal to four hours is associated
with high BMI Z values. This difference is because a non-linear relationship was found in the current study,
while Grandner et al. (2015) found a linear relationship [76]. Lack of sleep duration is associated with
unhealthy eating habits, such as more significant portions, increased hunger, increased appetite in high-calorie
foods, and increased intake of sugary foods and drinks [77]. Children who experience sleep deprivation and
lack healthy food have a high BMI z value [77].

Research from Italy states that adolescents with low or average weight tend to have longer sleep
durations compared to adolescents who are overweight and obese [78]. The results of this study are in line with
the results of this study, in which 70% of adolescents with low or normal nutritional status had a total sleep
duration of more than nine hours compared to adolescents with overweight and obese status. Covariates effect
such as lifestyle, diet, and physical activity on BMI can influence these outcomes, as can sample size, age
group differences, and geographic and ethnic variations [79].

For breakfast, can be characterised as the first meal before or starting the activity two hours after waking
up, usually, less than 10 am, with a calorie content of about 20% to 35% of the total daily energy adequacy
[19]. This study found that 59.1% of adolescents did not regularly eat breakfast. These results align with
Hermanto et al.'s (2020) research, which found that 70.4% of adolescents rarely eat breakfast [70]. Skipping
breakfast is often done by adolescents and can reduce their nutrient intake [20].

Adolescents skip breakfast because there is no food available in their homes [22]. Husain & Ashkanani
(2020) reported that during the COVID-19 pandemic, breakfast is often missed. Staying up late makes someone
snack in the middle of the night, and excessive sleep is the reason for skipping breakfast [80]. Other reasons
adolescents skip breakfast are lack of appetite, no time, difficult to make a food, and religious reasons [81].
These results are inversely proportional to the research conducted by Sidor & Rzymski (2020), who stated that
65.5% of respondents had breakfast every day [82].

A total of 131 adolescents who did not regularly take breakfast has good nutritional status, while
adolescents who regularly eat breakfast with good nutritional status are 102 respondents. Based on this study,
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adolescents who did not regularly eat breakfast tend to have good nutritional status during the COVID-19
pandemic. It can be due to other factors related to good nutritional status, such as physical activity. Adolescents
who are physically active during the COVID-19 pandemic tend to have normal nutritional status [83]. In
addition, the intake of energy, carbohydrates, and protein also affects the nutritional status of adolescents [84].
Therefore, there is a possibility that adolescents have good nutritional status but do not regularly eat breakfast.

The bivariate analysis results in this study showed no correlation between breakfast routine and
nutritional status. A previous study by Kurniawan (2020) show no relationship between breakfast routines and
nutritional status [85]. A typical breakfast cannot determine a person's nutritional status because the total
energy requirement obtained from breakfast food is only 25% [38]. So, a balance breakfast menu is needed to
fulfill the daily nutritional intake [86]. Previous studies demonstrated that there is no association between
breakfast habits and the nutritional status in high school students [85, 87]. Food quality and quantity such as
large portions, nutritional value, and food varieties affect a person’s nutritional status rather than solely
breakfast behavior [88].

This study found a linear relationship between breakfast routine and nutritional status in adolescents.
Nutritional status is a balance between nutrient intake from food and the nutritional needs needed for body
metabolism [2]. Data analysis using logistic regression tests found an association between breakfast routines
and nutritional status in adolescents. This finding aligns with Amalia & Adriani (2019), which found an
association between breakfast routines and nutritional status [89]. Research conducted on European and
Brazilian adolescents found that skipping breakfast leads to obesity in adolescents [90]. Similarly, a study in
Bangladesh and India demonstrated that skipping breakfast significantly correlates with being overweight [91].
However, research from Zagreb, Croatia, states that adolescent girls who eat breakfast have a higher incidence
of obesity [92].

Adolescents who skip breakfast tend to have increased blood sugar levels, fatigue, declined
concentration, and experience a decrease in physical and mental conditions [93]. Breakfast can improve
cognitive performance, as the adolescents will not be disturbed by hunger and affect memory [94]. A previous
study have reported that skipping breakfast is associated with an increased risk of obesity by 1.75 times than
eating breakfast regularly [19].

During the COVID-19 pandemic, adolescents increase their breakfast and unhealthy
food/drinks consumption, resulting in weight gain that affects their nutritional status [95]. Beside excessive
breakfast, skipping breakfast can also increase the energy intake obtained when adolescents consume snhacks
to replace breakfast [96]. Another explanation is that adolescents who skip breakfast during the COVID-19
pandemic are caused by waking up at night, leading to shacking in the middle of the night and also excessive
sleep the next day, which can lead to overweight and obesity [80]. Another study conducted in South Korea
stated that in general breakfast consumption in adolescent during the pandemic COVID-19 is higher than
before the pandemic. During the pandemic period, adolescents have a lot of free time to eat at home, the ban
on going out causes adolescents to have a lot of time to eating or snacking at home [97]. Also, a study showed
that during a pandemic there are some people who skip breakfast, which can affect their quality of life [98].

CONCLUSION

In a nutshell, there was an association between sleep duration and breakfast routine with adolescent
nutritional status. The findings indicated that many adolescents had less than 8 hours of sleep duration and a
lack of breakfast routines. However, more than half of adolescents had good nutritional status. Adolescents are
advised to get enough sleep duration as recommended and to have breakfast every day and maintain it during
the COVID-19 pandemic.
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