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ABSTRACT

Background: Restrictions on public gatherings during the CORONAVIRUS DISEASE 19 pandemic have caused a change in lifestyle of
people, including Teenagers. Changes in diet and daily activities can occur, further affecting nutritional status and the risk of related health
problems. The study describes changes in breakfast habits, snacks, eating habits, and activities among Indonesian Teenagers during coronavirus
disease 19 pandemic. Method: A survey available distributed via WhatsApp targeted at Teenagers aged 10-21 in Indonesia who were willing
to participate in the study. A total of 772 Teenagers completed an online questionnaire in October 2020. The distribution of Teenagers who
experienced changes in breakfast, snack, eating habits, and physical activity (PA) was analyzed descriptively. Results: The study noted
changes in various aspects of the lifestyle of Teenagers in Indonesia during the coronavirus disease 19 pandemic, including breakfast, snacks,
food portions, and intensity of physical activity. Changes in breakfast occurred in reduced (27%) and increased (23%) breakfast frequency
in Teenagers. The frequency of snacking also increased (36%) and decreased (25%). Moreover, the findings showed reduced eating portions
(21%) and increased eating portions (19%). The intensity of physical activity also decreased (45%) and increased (28%). These change
patterns are indicated differently according to differing Teenagers age groups. Conclusion: Breakfast habits, snacking, meal portions, and
daily activities of Indonesian Teenagers have changed during the coronavirus disease 19 pandemic. It is essential to pay attention to prevent

further effects of these lifestyle changes in order to increase the risk of nutritional problems and health problems in teenagers.
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I ntroduction

Adolescence is a period of rapid progress that demands balanced
nutritional fullness [1,2]. Since teenagers experience dramatic
physiological, emotional, and social changes, they may have unique
lifestyles that put them as a nutritionally vulnerable group [3].
Imbalanced dietary intake and physical activity (PA) canresultin
undernutrition or overnutrition among Teenagers [1].

In Indonesia, the proportion of the young/Teenagers population
reaches 21% of the total population [4], indicating an important
proportion of the next generation. However, many studies have
reported that Indonesian Teenagers experience nutritional problems
that can put them at the risk of low-quality human resources. The
Indonesian Basic Health Survey or RISKESDAS 2018 reported
25.7% of 13 to 15-year-old Teenagers are stunted, and 26.9% of
16- to 18-year-old Teenagers are severely stunted. In addition,
8.7% of Teenagersfrom 13 to 15 years of age are underweight and
8.1% of Teenagers from 16 to 18 years of age are severely
underweight. The prevaence of overweight and obesity in Teenagers

from 13 to 15 years and from 16 to 18 yearsis 16.0% and 13.5%,
respectively. Research has documented that the problem of youth
obesity isarisk factor for avariety of metabolic and degenerative
diseases, including cardiovascular disease, diabetes mellitus, cancer,
osteoarthritis, and others [5]. In contrast, undernutrition in
Teenagers can impair growth and development, leading to an
increased risk of complications during pregnancy and adverse birth
outcomes [6].

Theworldiscurrently affected by the CORONAVIRUS DISEASE
19 pandemic, whichisaffecting all walksof life, including nutrition.
Furthermore, theimplementation of social restrictionsor lockdowns
to prevent the spread of Coronavirus disease 19 can affect the
psychosocial aspects, lifestyle and behavior of thefamily, including
Teenagers. Recent studies have shown that the Coronavirus disease
19 pandemic is turning to unhealthy eating habits that have been
characterized by an increase in the amount of unhealthy foods,
eating more light foods or snacksthan heavy meal's, and an increase
in the size and frequency of meals portions [7-10]. A study of
teenagersin Brazil found similar results, which showed that being
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restricted by coronavirus disease 19 increased unhealthy eating
habits, such as reduced consumption of fruits and vegetables and
increased intake of snacks and sugary drinks [11]. On the other
hand, the CORONAVIRUS DISEASE 19 confinement has
positively affected the increase of healthy eating behavior among
Spanish people, as reflected by a higher adherence to the
Mediterranean Diet [12].

During the pandemic, mobility restrictions in the local area have
also impacted daily activities. The survey undertaken in many
countriesreveal ed that confinement altered PA intensity inall levels
(light, moderate and vigorous) [ 7]. Social restrictions make teenagers
mostly carry out activities at home[13]. A recent qualitative study
in Indonesia reported that Teenagers tended to be less active and
more sedentary based on their mothers’ perspectives, with
increasing screen activities[14].

However, the coronavirus disease 19 epidemic has a potentially
significant negative impact on nutrition-related behaviors, especially
due to the implementation of social restrictions to reduce disease
transmission. Information is still lacking on changes in diet and
physical activity for adolescentsliving in low- and middle-income
families or in Asian countries. Therefore, the purpose of this study
isto describe changesin breakfast intensity, portions, snacks, and
physical activity among Indonesian adolescents during the
coronavirus disease 19 epidemic. The results of this study are
expected to study provide information to formulate the necessary
guidelines and appropriate interventions to hel p adolescents enjoy
good health conditions during the pandemic and incarceration, and
subsequently protect them from more adverse nutritional problems.

M ethods

A cross-sectional design was applied for this study by distributing
an online questionnaire via WhatsApp groups to Teenagers aged
10-21 throughout Indonesia. The datawas collected using aGoogle
form. A total of 772 Teenagers gave their consent and completed
the questionnaire during October 2020. Changes in breakfast
frequency, snack frequency, meal portion, and physical activity
intensity were measured using one question for each variable. . . . :
How doesyour breakfast frequency/snack frequency/food portion/
BP intensity today compare to the time before the Coronavirus
disease 19 pandemic? The responses were a decrease, no change,
anincrease, or | don’'t know. Sincethe restrictionswereimplemented
throughout Indonesia in March 2020, the time before the
Coronavirus disease 19 pandemic was defined as before March
2020. Self-reported body weight and height along with other
demographic datawere al so recorded.

A descriptive analysis was carried out to monitor the distribution
of Teenagers who experienced changes in breakfast, snack,
consumption ways, and PA during the coronavirus disease 19. In
addition, the consequenceswere presented in tabular form according
to age group and area of residence of teenagers.

Results

Characteristics of Participants

The majority of Teenagers who participated in the study were
female (82.4%) and over 18 years of age (72.5%). Half of the
Teenagers nutritiona statuswas normal according to WHO criteria.
However, the prevalence of being underweight (28.4%) and
overweight and obese (19.7%) were alarming. Most respondents
were at the undergraduate level of education (76.4%), with avery
small proportion who had not completed schooling at the time of

the survey. Most of the respondents were from Sulawesi Island,
and the number of Teenagersresiding in rural areas was relatively
equal to their urban counterparts.

Table 1: Characteristics of Teenagers (N=772)

Characteristics n %
Gender
Male 136 17.6
Female 636 82.4
Age group (years)
<13 18 2.3
13-15 73 9.5
16-18 121 15.7
>18 560 72.5
Nutritional status
Underweight 219 28.4
Normal 401 51.9
Overweight 55 7.1
Obese I 71 9.2
Obese 11 26 34
Education
No Schooling 4 0.5
Junior High School 66 8.5
Senior High School 112 14.5
Undergraduate 590 76.4
Region
Sumatera 34 4.4
Java 54 7.0
Borneo 123 159
East Nusa Tenggara and Bali 77 10.0
Sulawesi 409 53.0
Maluku and Papua 75 9.7
ResidentialArea
Rural 429 55.6
Urban 343 44 4

Changes in Breakfast Frequency

According to Table 2, more Teenagers (50%) experienced changes
in their breakfast frequency, either decreased (27%) or increased
(23%), than those who did not change (46%). The changes were
prominent in the oldest phase group(>18 years) and happened
morein rural than urban areas. More Teenagerstended to decrease
rather than increase the frequency for those who experienced
breakfast changes, both by age and residential area.

Changes in Snacking Freguency

Changesin snacking frequency were a so observed among Teenagers
during CORONAVIRUS DISEASE 19 since 61% of respondents
reported either adecrease (25%) or an increase (36%) in frequency.
The change was the highest in the >18 years of age group, with
more Teenagers increasing than decreasing the frequency. More
rural Teenagers than their urban counterparts tended to change
snacking frequency, but the tendency was similar in both areas.
Increased frequency was more common.

Changes in Eating Portions

The eating portion of about 40% of Teenagers had changed, asthey
reported their meal portion size decreased or increased (21% and
19%, respectively). Changes happened more at >18 years old and
were relatively similar between urban and rural areas. Of the
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Table 2: Changes in breakfast frequency based on respondent’s age and residential area (N=772)

Breakfast Frequency
Category Decreased No change Increased Do not know
n Y% n Y% n Y% n Y%
Age group (years)
<13 3 1 8 1 6 1 1 0
13-15 18 2 28 4 22 3 5 1
16-18 44 6 49 6 25 3 3 1
>18 146 18 269 35 125 16 20 2
Residential area
Rural 123 16 201 26 91 12 14 2
Urban 88 11 153 20 87 11 15 2

Table 3: Changes in snacking frequency based on respondent’s age and residential area (N=772)

Snacking Frequency
Category Decreased No change Increased Do not know
n | % n % n | % n | %
Age group (years)

<13 3 1 8 1 8 1 1 0
13-15 18 2 21 3 31 4 3 0.5
16-18 35 5 40 5 43 6 3 0.5

>18 136 17 213 27 194 25 17 2

Residential area

Rural 109 14 166 21 136 18 18 2

Urban 83 11 114 15 140 18 6 1

Table 4: Changes in eating portion based on respondent’s age and residential area (n=772)

Eating Portion
Category Decreased No change Increased Do not know
n | % n % n | % n | %
Age group (years)
<13 3 0.3 6 1 6 1 3 1
13-15 13 2 23 3 18 2 19 2
16-18 31 4 35 4 18 2 37 5
>18 113 15 141 18 108 14 198 26
Residential area

Rural 76 10 127 16 74 10 152 20
Urban 84 11 78 10 76 10 105 14

Table 5: Changes in physical activity based on respondent’s age and residential area (n=772)

The Intensity of Physical Activity
Category Decreased No change Increased Do not know
n I % n Y% n { Y% n | %o
Age group (years)

<13 8 1 5 1 4 1 1 1

13-15 21 3 27 3 25 3 0 0
16-18 59 8 28 4 32 4 2 1

>18 258 33 136 18 155 20 11 2

Residential area

Rural 179 23 131 17 111 14 8 1
Urban 167 22 65 8 105 14 6 1

respondents, 34% were unsure whether they changed their eating
portions.

Changes in Physical Activity

About 73% of Teenagers reported changing their intensity of PA
during the CORONAVIRUS DISEA SE 19 pandemic. More of them
decreased rather than increased the intensity (45% and 28%,
respectively). Changes were reported mainly by Teenagers >18

yearsof age. A similar pattern was observed in PA intensity changes
between urban and rural Teenagers. More participants in both
areas reported a decreased intensity rather than an increased
intensity.

Discussion

The findings of this study present changes in some nutritional
behaviors of Teenagersthat occurred during the CORONAVIRUS
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DISEASE 19 pandemic. Breakfast frequency decreased while
snacking frequency increased. Teenagers changed their eating
portions, with the tendency being slightly more to decrease rather
than increase. Along with these changesin eating habits, Teenagers
tended to decrease their intensity of PA. The changesindicate that
the implementation of social restrictions or home confinements
during the pandemic might have negatively affected the nutrition-
related behaviors of Indonesian Teenagers. This raises the alarm
for paying more attention to the condition of Teenagers since the
dataalso showed existing undernutrition and overnutrition problems
among this population group. The preval ence of being underweight
and overwei ght and obese was concerning, athough thisdatashould
be cautiously interpreted since it was derived from height and
body weight self-reported by the study participants.

Breakfast isan important meal for maintaining healthy body weight,
improving macro and micronutrient intake, and enhancing cognitive
and academic performance [15]. Despite the significant benefits,
breakfast is the most frequently skipped meal by Teenagers. The
CORONAVIRUS DISEA SE 19 pandemic may have worsened the
situation. This present study shows more Teenagers reported
decreasing breakfast frequency during the pandemic. Thisfinding
issimilar to that reported among Saudi Arabian Teenagers, in which
half of the study participants had a lower frequency of breakfast
meals during the pandemic than before [16]. Another study in
Brazil has observed that around 54% of Teenagers did not have
irregular breakfast regularly during the pandemic [17]. This
different condition was observed in other studies, indicating that
the pandemic can positively affect breakfast habits among
Teenagers. Breakfast frequency among Korean Teenagers has
increased during the CORONAV IRUS DISEA SE 19 pandemic [18].
Another study in Italy shows that eating breakfast became
significantly more regular anong Teenagersfromisolated families
than non-isolated families[11].

The CORONAVIRUS DISEASE 19 pandemic appears to have
influenced the snacking habits of Teenagers. This present study
observed changesin the frequency of snacking among Teenagersas
more respondents increased rather than decreased snacking
frequency. This is consistent with a previous international study
with participants over 18 years of age who reported that during
lockdown, the number of snacks eaten between meals or late at
night increased dramatically [7]. Moreover, in the present study,
Teenagers reported having more fried and sweet foods than salty
foods during snacking (data not shown). Thisfinding is consistent
with that reported in astudy among Teenagers from five countries,
as the average consumption of fried and sugary foods climbed
considerably during the pandemic [12]. The tendency to increase
snacking frequency might be related to boredom or stressduring a
lockdown or social restrictions [19]. The significant highlight of
these findingsisthat these types of snack foods are of high-calorie
content, Increases the risk of being overweight and obese in
teenagers.

The pandemic also seemsto haveimpacted changesin meal portion
size in Indonesian Teenagers, as more respondents of this study
reported decreasing rather than increasing their eating portions.
Thisis similar to the research findings of participants >18 years
old from five countries, Brazil, Argentina, Peru, Mexico, and Spain,
in which the majority of respondents did not change their meal
consumption patterns but reduced their main meal consumption
and increased their intake of short mealsand snacks[20]. However,
a study in India found that most respondents (72%) increased
their meal portion size [21].

Changes in the intensity of PA occurred among the Teenagersin
this present study, as more participants reduced rather than
increased their physical activities. This condition might be closely
related to the school closures and restrictions of open public spaces,
leading to more time spent at home. Referring school activitiesand
schedules to home might also increase screen time; thus, the
Teenagers became more sedentary. A qualitative study of Teenagers
mothersin Indonesiareported that the participants perceived their
children became less active and more engaged in screen-based
activities, either for educational or leisure purposes, during the
pandemic compared to before [14] The findings from this present
study were in line with that in Brazil, as Teenagers tended to be
physically inactive (minutes per day) during isolation [11].

The current study also describes pattern of changes in ingestion
performance and physical activity anong Teenagersbased on their
age group and residential area. It seemsthat all behavioral eating
changes existed more in the older age group, particularly among
those 18 years of age and older, since the respondentswere mainly
in this age category. The changes appeared not to be substantially
different between urban and rural locations, except that morerural
Teenagers decreased their breakfast frequency than their urban
counterparts. In terms of PA changes, all age groups experienced
changes, with more Teenagers in the oldest age group decreasing
theintensity. According to astudy conducted in Spain, participants
from all gender and age categories decreased general PA (measured
inweekly minutes) significantly before and after confinement [22].
Another review study found substantial evidencefor the detrimental
impacts of coronavirus disease 19 restrictions on children’s PA
behavior, suggested that the coronavirus disease 19 pandemic
worsened thetrend of inactivity, which wasworrisome even before
the pandemic. PA has decreased in minutes per day, especially
when the children are older and have a poorer socioeconomic
background [23]. Intermsof theresidential area, the present study
found no differencesin changes of PA intensity between urban and
rural Teenagers. On the other hand, a study among Croatian
Teenagers showed that theliving environment significantly affected
the decrease of PA levels, with more changes occurring in urban
Teenagers[24].

This present study provides information from alarge sample size
and variousregionsin Indonesia. Thefindings suggest the potential
impacts of the coronavirus disease 19 pandemic in nutrition-linked
behaviors among Indonesian Teenagers that can provide input for
theinitial development of programs and policiesregarding efforts
to prevent worsening nutritional problemsin this population group.
This study’s results also contribute to the literature regarding the
impact of the pandemic on Teenagers' lifestylesglobally. However,
the convenient sampling method used to recruit participants has
several disadvantages. There might be a selection bias, as there
were some regions underrepresented. The selection of awide age
range (10-21 years) may cause a lack of representation of sub-
group ages since most of those who responded to the survey came
from the oldest age group. This is also implied with gender
representativeness, as more females than males responded to the
survey. The information is also provided from self-reported data
without direct measurements or observations; thus, under or
overreporting ispossible. Theselimitationsmay haveresultedina
skewed estimation of the study’s outcomes; therefore, interpretation
of the findings should be made in light of this knowledge. The
study’s cross-sectional design also prevents us from inferring any
causality.
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Conclusion

This recent study found that social restrictions during the
coronavirus disease 19 pandemic could potentially disrupt the
eating behaviors and physical activity of Teenagersin Indonesia.
The changes can be positive or negative and subsequently affect
the nutritional problems of Teenagers. Therefore, more attention
needs to be paid to this population in terms of guidelines for
healthy behaviorsand better living conditions during the pandemic.
Programsor policies should be highly encouraged to maintain healthy
eating habits and active lifestyles for Teenagers and their
communities.

What is known about the subject?

Indonesian adolescents currently face triple burden of nutrition
that closely related to their eating and physical activity behaviours.
The nutrition problems could be worsening due to negative impacts
of social restriction implementation during the coronaviruses
Disease-19 pandemic.

What does the study performed add to the
literature?

This present study provides evidence to understand more about
changes in nutrition-related behaviour of adolescents during the
coronaviruses Disease-19 pandemic, sinceimpact of the pandemic
on adolescents are understudied.

What are the implications of the results
obtained?

The findings of this study provide evidence to assist devel opment
of further guidelines, interventions and policiesto prevent increase
of nutritional problems among adol escents during pandemics
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