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Abstract

Objectives: The COVID-19 pandemic has
resulted in low levels of physical activity in
adolescents and an increase in diet and frequency of
irregular eating in adolescents due to the social
restrictions of the COVID-19 pandemic. Methods:
This research was conducted using a quantitative
analytic approach with a cross-sectional study
design. This study population were all adolescents
aged 15-23 years at junior high school, high school,
vocational high school, and university. The sample
in this study were 127 adolescents. Data collection
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uses primary data online (Google form). The
research instrument used the GPAQ (Global
Physical Activity Questionnaire) questionnaire and
the FFQ (Food Frequency Questionnaire)
questionnaire instrument. The data analysis of this
study used univariate analysis and bivariate
analysis using the chi-square test. Result : The
study results had a significant relationship between
the history of obesity and the incidence of obesity.
In adolescents during the COVID-19 pandemic (p
= 0.000; PR = 3,930), there was a significant
relationship between carbohydrate consumption
patterns and the incidence of obesity in adolescents
during the COVID-19 pandemic (p = 0.005; PR =
1.423), there was a significant relationship There is
a significant difference between the pattern of
consumption of vegetable protein and the incidence
of obesity in adolescents during the COVID-19
pandemic (p = 0.043; PR = 2.305), there is a
significant relationship between the pattern of
consumption of animal protein and the incidence of
obesity in adolescents during the COVID-19
pandemic (p = 0.031; PR = 2.287), and there is a
significant relationship between the pattern of fast
food consumption and the incidence of obesity in
adolescents during the COVID-19 pandemic (p =
0.01 8; PR = 1.575). Conclusion : This study
concludes that there is a significant relationship
between a history of obesity and the incidence of
obesity in adolescents, there is a significant
relationship between patterns of carbohydrate
consumption, there is a significant relationship
between patterns of consumption of vegetable
protein, there is a significant relationship between
patterns of animal protein, there is a significant
relationship between fast food consumption
patterns on the incidence of obesity in adolescents

during the COVID-19 pandemic. Keyword:
Obesity, adolescence, physical activity, diet,
COVID-19.
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Introduction

As of 12 March 2020, Coronavirus Disease
(COVID-19) has been declared a pandemic in the
world by the World Health Organization (WHO)
(1). The COVID-19 pandemic has given Indonesia
affect adolescents groups that experienced stress
and anxiety over the changes that have occurred. It
caused adolescents change in their daily
consumption intake (2). A proper diet remains very
important in COVID-19 pandemic; eating foods
that contain adequate and balanced nutrition helps
adolescents in the process of improving and
boosting their immune systems (3).

During the COVID-19 pandemic, distance
learning education has been introduced namely
school from home by the Indonesian Minister of
Education and Culture (4). School from home
learning is carried out by almost all educational
institutions that aiming to break the chain of
transmission and spread of the COVID-19 virus at
school (5). Online learning methods make children
focus on gadgets that causes children to become
obese and can have a negative impact (6).

The COVID-19 pandemic has resulted in low
levels of physical activity in adolescents due to
students' irregular eating patterns after returning to
their homes due to the COVID-19 pandemic (7).
Lack of activity carried out by adolescents in terms
of expending energy can increase the risk of
obesity. Low physical activity has a risk factor of
1.2 times greater that can cause obesity in
adolescents compared to a physical activity carried
out in the moderate and heavy groups (8). The high
incidence of obesity is a complex phenomenon
influenced by the environment, lack of physical
activity, high-fat foods, and dense calories. These
risk factor are associated with that sedentary
activities (lack of physical activity) such as
watching television, playing video games, and
using computers (9).

The World Health Organization (WHO) reports
obesity cases in America by 37% at 6-11 years of
age and 34% in adolescents 12-19 years old group.
The high prevalence of obesity in adolescents is
more than 32% than in adults categorized as obese
(10). In several European countries, such as the
United Kingdom, the United States, there were
3,615 positive cases of COVID-19, which had a
problem of being overweight by 21% and obesity
by 16% (11). Indonesia is in second rank, with
12.2% obesity in adolescents (12). Based on

Indonesia health survey in 2013, it was stated that
the prevalence of adolescent obesity was 15.4% and
reported increasing in 2018 (21.8%) (13).

The social restrictions that the government takes
to prevent the spread of the COVID-19 virus, which
causes the risk of weight and obesity cases in
Indonesia was increase (14). In adolescents with
excess energy intake (carbohydrates, fat, protein)
will be 2.92 times more likely to suffer from obesity
than adolescents who do not have excess energy
(15). Adolescents consuming excess carbohydrates
are 4 times more likely to be obese than adolescents
who consume enough carbohydrates (15). Poor
physical activity for adolescents will have a 21
times the risk of suffering from obesity compared
to adolescents who do good physical activity
(16,17). Excessive consumption of fast food in
adolescents has a 1.46 times risk of experiencing
overweight higher compared with adolescents who
rarely eat fast food (18). Adolescents who have
heredity from their parents are 1.5 times more likely
to be obese than adolescents who do not have a
history of obesity (15).

During the COVID-19 pandemic, there have
been many changes in lifestyle behaviours such as
an increase in food consumption patterns and eating
frequency in adolescents due to social restrictions
in preventing the spread of COVID-19, lack of
physical activity in adolescents resulting in lack of
movement and leading to obesity in adolescents
during the COVID-19 pandemic in The Province of
North Sumatra. This study was conducted to
determine factors associated with incidence of
obesity in adolescents during the COVID-19
pandemic in The Province of North Sumatra.

Methods

Study Setting

This study was located in the Province of
North Sumatera, Indonesia that the largest province
in western part of Indonesia and also Sumatera
Island. Data collection was obtained through a self-
administered online questionnaire which contained
questions on demographic characteristics, physical
activity and frequency of consumption of
carbohydrates, protein, vegetable  protein,
vegetables, fruit, and fast food. This study used
non-random sampling techniques, namely using
purposive sampling technique. The inclusion
criteria in this study were adolescents aged 15-23
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years, living and living in North Sumatra Province,
while the exclusion criteria in this study were
adolescents not aged 15-23 years, did not live and
resided in North Sumatra Province. The
independent variables in this study are demographic
characteristics, physical activity, frequency of
consumption of carbohydrates, animal protein,
vegetable protein, vegetables, fruits, and fast food.

Instruments

The research instrument used the GPAQ
(Global  Physical  Activity  Questionnaire)
guestionnaire instrument which is useful for
measuring the level of physical activity originating
from WHO. Total Physical Activity is obtained
from the GPAQ formula in MET minutes / week.
Metabolic Equivalent of Task (MET) is a unit
whose purpose is to calculate the amount of energy
physical activity expended. Based on the GPAQ
(Global Physical Activity Questionnaire), there are
three categories calculated from the Metabolic
Equivalent of Task (MET), namely the categories
of heavy physical activity, moderate physical
activity and light physical activity. The grouping of
physical activity in this study is based on the GPAQ
questionnaire obtained, such as light physical
activity if the value is (MET <3000 minutes / week),
moderate activity if the value is (MET > 601-2999
minutes / week) and light activity if the value is
(MET <600). minutes / week. In this study, physical
activity categories were grouped into 2 categories,
namely heavy and light activities. In this study,
moderate to heavy activities were categorized into
strenuous activities. Meanwhile, the FFQ (Food
Frequency Quesitionnaire) guestionnaire
instrument. The Ministry of Health of the Republic
of Indonesia to measure the frequency of
carbohydrates, animal protein, vegetable protein,
vegetables, fruits, and fast food. In this study,
dietary consumption patterns were grouped into 2
categories, namely risk categories and non-risk
categories. Body Mass Index (BMI) was obtained
from the calculation which uses the formula
(Weight (kg) / (Height (m) 2 in kg / m2.

Data Analysis

The data analysis of this study used
univariate analysis and bivariate analysis using the
chi-square test. Univariate analysis was used to
analyze the independent variables (age, gender,
allowance / day, father's latest education, mother's
last education, socioeconomic status of parents,
occupation of parents, history of obesity, and

nutritional status. see the relationship between the
independent and dependent wvariables. The
dependent variable is age, gender, allowance / day,
father's last education, mother's last education,
parents' socioeconomic status, parental occupation,
and history of obesity. While the dependent variable
is obesity. In this study, all data analyzed were
categorical data types with the chi-square
test.Decisions were taken from this analysis test by
looking at the p value and the prevalence rate (PR)
with a confidence level of 95%.

Result

This study reported the majority of
respondents are aged >17 years (93.7%) and female
(79.5%). The prevalence of obesity in the study
location is 24.4%.

Table 1.Frequency Distribution based on
Respondent Characteristics (n = 127)

+Characteristics n %
Age (years)
<17 years 8 6.3
>17 years 119 937
Gender
Man 26 20.5
Women 101 79.5
Allowance/day
High 86 67.7
Low 41 32.3
Father's Last Education
High 111 874
Low 16 12.6
Mother's Last Education
High 107 84.3
Low 20 15.7
Parents' Socioeconomic
High 84 66.1
Low 43 33.9
Parents' job
Government employees 31 24.4
Private employees 96 75.6
Obesity History
Yes 22 17.3
Not 105 827
Nutritional status
Obesity 31 244
Not obese 96 75.6

Table 2 shows that the history of obesity,
carbohydrates, protein were associated with obesity.
Adolescent who having obesity history are
probability to be obesity 3 time higher comparing
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with no obesity experience. In line with this finding, time higher to be obesity compare with other.
adolescent that high food intake of fast food were 1.5 However, characteristic demographic of respondent
time higher to be obesity compare with other. showed no association to risk factor of obesity among
Adolescent who were consuming fast food were 1.5 adolescents.

Table 2. Relationship of risk factors for obesity in adolescents during the COVID-19 pandemic

Obesity Not amount PR
Risk factors Obesity p-value (95% CI)
n % n % n
Age
<17 years 1 11.1 8 88.9 9 0.335 0.437
> 17 years 30 244 88 74.6 118 (0.067-2,846)
Gender
Man 3 115 23 88.5 26 0.087 0.416
Women 28 27.7 73 72.3 101 (0.137-1,263)
Allowance/day
High 22 25.6 64 74.4 86 0.656 1,165
Low 9 22.0 32 78.0 4 (0.590-2,301)
Father's Last Education
Low 2 12,5 14 87.5 16 0.236 0.463
High 29 26.1 82 73.9 111 (0.122-1,752)
Mother's Last Education
Low 2 10.0 18 90.0 20 0.102 0.369
High 29 27.1 78 72.9 107 (0.096-1,425)
Parents' Socio economic
High 21 25.0 63 75.0 84 0.829 1,075
Low 10 23.3 88 76.7 43 (0.557-2,074)
Parents' job
Government employees 6 194 25 80.6 31 0.451 0.743
Private employees 25 26.0 71 74.0 96 (0.336-1,644)
Obesity History
Yes 14 63.6 8 36.4 22 0,000 3,930
Not 17 16.2 87 83.8 105 (2,194-6,281)
Physical Activity
High 22 25.9 63 74.1 85 0.543 1,208
Low 9 214 33 78.6 42 (0.611-2,388)
Consuming Carbohydrates
Risk 17 18.1 77 81.9 94 0.005 1,423
No risk 14 424 19 57.6 33 (1,046-1,936)
Consuming Vegetable Protein
Risk 26 29.5 62 70.5 88 0.043 2,305
No risk 5 12.8 34 87.2 39 (0.956-5.554)
Consuming Animal Protein
Risk 25 30.5 57 69.5 82 0.031 2,287
No risk 6 13.3 39 86.7 45 (1,014-5,158)
Consuming of Vegetables
Risk 23 22.3 80 77.7 103 0.258 0.670
No risk 8 333 16 66.7 24 (0.343-1,310)
Consuming Fruits
Risk 23 215 84 78.5 107 0.077 0.537
No risk 8 40.0 12 60.0 20 (0.281-1,027)
Consuming Fast Food
Risk 24 21.2 89 78.8 113 0.018 1,575
No risk 7 50.0 7 50.0 14 (0.925-2,683)
Discussion
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This study highligthed significant association
between a history of obesity and the incidence of
obesity in adolescents during the COVID-19
pandemic. This is caused by genetic factors
associated with the chance of increasing body

weight, frequency of overeating, and lack of the
same activity in the surrounding area. Other
research also states that adolescents who have
Obese from parents have 1.5 times higher risk of
suffering from obesity than adolescents who do not
have obesity (genes) from their parents (15). This is
caused by eating irregularly, like eating fast food
such as fast food and lack of physical activity. This
is in line with research that states that a history of
obesity in parents is 9.79 times more likely to
become obese in adolescents (19). The problem of
obesity in one of the fathers and mothers suffering
from obesity is 11.82% can reduce it to the child.
Meanwhile, if the father and mother both suffer
from obesity, 21.95% of children suffering from
obesity will increase. A history of obesity in both
parents had a 3 times risk of passing on genetic
factors to the child than parents who were not obese
(20). Another factor, one of which is the DNA that
humans have. A healthy underweight person cannot
be obese because they have genes that are
associated with a chance of gaining weight. This
also causes people to stay thin even though they eat
a lot of food (21).

This study found that there is a significant
relationship between carbohydrate consumption
patterns and the prevalence of obesity in adolescents
during the COVID-19 pandemic. The result of the
prevalence ratio (PR) value is 1.423, meaning that
respondents who have an excess carbohydrate
consumption pattern are 1.4 times more likely to be
obese than respondents who do not consume excess
carbohydrates with a confidence level (95% CI =
1.046-1.936). This study is in line with research that
states an association between carbohydrate intake
and obesity in adolescents at 1.24 times risk (22).
Obese children state that obese children have more
carbohydrate adequacy than the nutritional adequacy
rate (23). Excess consumption of carbohydrates will
be stored in the form of glycogen but in limited
quantities, and the rest will be stored in the form of
fat. Increased fat stored in the body due to excessive
calorie intake cannot be converted into energy used
as a source of energy for physical activity, which can
lead to obesity (24). The average carbohydrate intake
of adolescents who are obese is 1228.8 kcal/day,

more than adolescents who are not obese, hamely
1092 kcal/day (25). Foods that contain carbohydrates
such as rice, noodles, bread, milk, fried foods, and
packaged drinks are food habits that are often
consumed among adolescents, which results in
adolescents becoming obese (26).

Based on the study results, there is a significant
relationship between protein intake and obesity in
adolescents during the COVID-19 pandemic. This
study's results are in line with the results of research
that showed a p<0.001, which means that there is a
relationship between consumption of vegetable
protein and obesity in adolescents (27). Vegetable
protein intake in obese adolescents is more at risk
than adolescents who are not obese (27). Based on
the results of other studies, it states that excess
protein intake will make amino acids into
deaminase so that the body will excrete nitrogen,
and the remaining carbon bonds will be converted
into acetyl CoA, which will be synthesized into
triglycerides by the lipogenesis process which will
be stored in the body. This causes an increase in fat
tissue and makes BMI status more (more
nutritional) (28). This study is in line with research
that states that consuming excess animal protein is
the cause of obesity in adolescents (27). a person
who consumed animal protein had a 1.18 times risk
of obesity. This is because animal protein is a high-
fat food source; besides, teenagers are also very
fond of eating foods containing fat and fried (29).
The amount of 9 amino acids in animal protein is a
perfect proportion in the human body (complete
protein). Foods that are high in animal protein
contain cholesterol, and high protein fatty acids are
bad health effects and lead to obesity. The cause of
insulin resistance is the consumption of animal
protein and saturated fatty acids. Protein sources are
food ingredients containing amino acid arginine,
histidine, and leucine, which can increase insulin
secretion and are associated with fat metabolism
(30).

Similar result also found on fast food intake
among adolescent. This study's results are in line
with Alam's (2019) study, which states that
adolescents who frequently eat fast food have a
three times risk of suffering from obesity compared
to adolescents who rarely consume fast food
(31).Someone who often consumes fast food causes
excess weight (obesity) because of the high energy,
sugar, fat, low fibre, sodium, and saturated fat
contained in fast food and is a harmful impact on
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the emergence of health problems future (32).
Among adolescents, it is easy to get food from
restaurants, such as fast food consumption. The
number of teenagers getting food through delivery
services can make it easier for teenagers to get fast
food. Teenagers are also presented with fast food
posts on various social media (33). Given that
during the COVID-19 pandemic, people were
encouraged to stay at home, business strategies
emerged starting from various promos available,
such as free shipping. The discounted prices to
become a strong reason to order everything you
need through the internet media (34).

Conclusion

High risk factor of obesity among
adolescent is associated with food intake
including fast food intake and obesity history.
Dietary consumption is needed to prevent
obesity among adolescent in the future.
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