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ABSTRACT 
 
A school activity has been limited due to the COVID-19 pandemic. Learning from home can lead to a sedentary lifestyle. 
An innovative program is needed to maintain a healthy lifestyle among students at home. A study to give daily 
motivation via social media has been conducted to improve students' lifestyles. At once, the study measured its impact 
on indicators of metabolic syndrome. The overweight and obese students (n=160) were divided into intervention and 
control groups. Both of them received brief education and motivation to live a healthy lifestyle. Furthermore, the 
intervention group was given daily supportive motivation messages through the social media group, which was not 
given to the control group. Lifestyle indicators were measured by step count application, physical activity 
questionnaire, and the semi-quantitative-food frequency questionnaire. Body Mass Index, HbA1c, and lipid profile 
measurements were also conducted. An ANCOVA test showed that the intervention group had more daily steps and 
physical activity than the control (p<0.05). Calorie intake was also lower in intervention group (p<0.05). The 
intervention group also had better BMI, HbA1c, and all lipid profiles (p<0.05). Daily motivation should be given to 
students to improve their lifestyles so that it results in positive effects on metabolic syndrome indicators.   
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INTRODUCTION 
 
The COVID-19 has first appeared in Wuhan, China 
in early December 2019 and spread to the world 
including Indonesia.1 The first COVID-19 case in 
Indonesia was detected on March 2, 2020, and 
continues to spread. Various countries have tried 
to prevent the spread of the virus by 
implementing a lock-down system.2The 
Indonesian government was implementing a 
similar method, with the term "large-scale 
restrictions". All crowd activities including office 
and school activities were restricted. Almost all 
work and school activities must be carried out 
from home. Until the end of 2020, most schools in 
Indonesia were still implementing learning from 
home due to the high transmission rate.3 

 
Work or study from home has the risk of changing 
lifestyles to be more sedentary.4 Changes in 
sedentary lifestyles are not only seen in adults but 
are also seen in children and adolescents.5 
Learning activities at home in children and 
adolescents reduce their level of daily physical 
activity. Children fill their time with playing 
gadgets and watching television or computer. 
Watching television has been studied to be 
associated with an increase in waist diameter in 
both men and women.6 Continuous sedentary 
behavior increases the risk of developing 

metabolic syndrome.8 Metabolic syndrome is a 
combination of cardio-metabolic diseases that 
increase the risk of early death.9 The incidence of 
metabolic syndrome is not only seen in adults but 
is also found in children and adolescents with 
similar symptoms.9,10 

 
Metabolic syndrome can be prevented by a 
healthy diet and increasing physical activity.11 
Schools in Indonesia have a curriculum that 
contains physical activity programs for their 
students. Physical education is one of the 
mandatory subjects in schools to help children to 
be healthy.12 During the pandemic, all students 
are required to conduct online learning, so that 
the physical activity program would not be 
implemented. An innovative program is needed to 
maintain a healthy lifestyle in children and 
adolescents at home. However, studies reveal an 
effective method of maintaining the physical 
activity of children at home during a pandemic is 
still limited. We conducted a trial using social 
media to motivate adolescents to improve their 
physical activity. A study was also conducted to 
assess the impact of this motivation on indicators 
of metabolic syndrome. 
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METHODS 
 
Data retrieval was performed twice, once before 
the intervention and did again 3 months later. 
Data collection was carried out in conjunction 
with the rapid immune-serological test for COVID-
19. This service was provided by Palembang City 
Health Office. The local government has the 
policy to carry out rapid tests for COVID-19 
inspections to schools every 3 months. All 
examinations were carried out following WHO 
standard prevention for COVID-19. Students arrive 
gradually on schedule to prevent crowds. Besides, 
students were provided and asked to wear 
medical masks and always keep their distance 
during activities. Examining officers used personal 
protective equipment according to WHO 
recommendations.13 

 
The research was carried out after obtaining 
approval from the Ethics Committee, Faculty of 
Medicine, Sriwijaya University (IDN 132-2020). 
Furthermore, this study has been reviewed and 
approved by school officials (No.164/F.2/2020) 
and the Palembang City Health Office 
(No.475/UN9/Dinkes/2020). The entire data 
collection was carried out under the supervision 
of those parties. 
 
Subjects 
The program for monitoring physical activity 
through social media was carried out on a group 
of adolescents purposely. They were students 
from one public high school in Palembang City, 
Indonesia. Based on the school's considerations, 
this study was only intended for students who 
have a BMI ≥ of 23. That BMI is characterized as 
the overweight or obese group for Asians.14 An 
existing data in the school's clinic recorded 203 
from 1152 students (17.62%) were eligible to be as 
subjects. All they received information and 
invitations to take part in the study. The letters 
were delivered along with a letter from the 
school. They were provided with information on 
requests to take part in the study. They were 
asked to complete questionnaires and follow a 
monitoring program. They were also asked to have 
a portion of their blood sample for a rapid test, 
used for lipid profile and HbA1C tests. One 
hundred and sixty (160) volunteers, age 15-17 
years old, were willing to take part in the study 
and were able to go through the process. The 
informed consent was signed by their parents or 
guardians. Students were divided into the 
intervention (n=80) and the control group (n=80) 
randomly, regardless of gender. Student lists were 
sorted consequently based on arrival time. 
Students enrolled in odd numbers were included 
in the intervention group. Meanwhile, students 

with even ordinal numbers entered the control 
group. To minimalize drop outs, teachers were 
involved in monitoring. Teachers also reminded 
students to take part in post-intervention 
examinations.  
 
Intervention group 
In the early stages of the program, the 
intervention group was provided with health 
education by competent motivators. The topics 
were metabolic syndrome, risk factors, physical 
activity programs, and dietary management. After 
that, the subjects were invited to join the social 
media group. Every day, the intervention group 
was given motivational sentences through the 
social media group. The motivation sentences 
were about the support for doing daily physical 
activity and a healthy diet. All sentences were 
supportive and persuasive, cited from various 
sources.15-22 Different sentences were given every 
day for 3 months. The motivation sentences are 
shown in table 1. Besides, subjects were also 
asked to download the pedometer application and 
join a group. 
 
Control group 
The control group was provided with education on 
the same topic and by the same motivators. 
Subjects then were invited to join the social 
media group without monitoring their daily life 
patterns. Yet, this group was not given 
motivational sentence intervention. Subjects 
were asked to download the Pacer® pedometer 
application, and then they were invited to join 
another group. 
 
Daily Steps Calculation 
Pacer® pedometer application was used to 
calculate the number of daily steps. This 
application can be downloaded from smartphones 
with iOS and Android platforms. This application 
also can measure calories, time and distance 
traveled of daily activities. The selection of this 
application was based on the number of 
application users, free, and their high rating. This 
application has more comprehensive wellness 
components. One of them is the communication 
option between individuals.23 The application is 
capable of recording steps for 24 hours, it can 
even record the number of the steps for each 
hour. To keep the steps recorded, subjects were 
reminded to bring their device in every activity. 
Footsteps were recorded twice. The first record 
was the daily average step for the first 7 days 
after education. The second record was the daily 
average step over the 3 months intervention 
period. 
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Table 1. Motivational sentences given to the intervention group 
 

Those who feel they do not have time to exercise, 
sooner or later should take the time to take care of the 
disease.15 

It's much harder to get people healthy than it is to make 
them sick. So keep healthy with exercise.15 

Good health is not something we can buy. However, 
something that can be saved with a healthy lifestyle.15 

Health is the most beautiful gift that we sometimes 
forget to be grateful for. Let's move.15 

Kenneth Cooper: We do not stop exercise due to we are 
old. We are getting old due to we stopped Exercising.16 

Healthy exercise doesn't have to be torturous, but 
routine and relaxing.* 

After you replace negative thoughts with positive ones, 
you will start to get positive results.17 

Healthy is not punishing what we eat, because food is 
innocent. Let’s pay it with exercise. * 

Age is indeed God's hands, but health is in our hands.18 Let's clean up the house so that your mom will more 
love you. * 

Apart from education, you also need good health. To have 
good health, you must be active and maintain a healthy 
diet.15 

How are you today? How many steps have we taken 
today? I believe that if you are healthy, you can do 
anything. * 

Because we are already sweet, so we don't have to eat too 
much sweet anymore. * 

If there're 1000 reasons you do not care about your 
health, then they're always 1001 reasons to take care of 
it.15 

By exercising your brain will become more concentrated, 
so that your productivity will be better.17 

Keep stepping in the house, in the yard, nothing is 
limited even though all day at home.* 

By exercising, the body becomes fit, healthy, and 
vibrant. * 

Let us make it a habit to walk, walk well for the heart.15 

Come on, let the spirit of your footstep, the farther you 
step the closer you are to health.15 

Let's get motivated to move our body until we dry for 
at least 15 minutes, 30 minutes is better.17 

Cooking oil already has a bad talent to the heart, and 
the crime increases when used repeatedly, just use a 
little and only once.* 
 

Let's get routine activity. Activities are useful for 
controlling weight, controlling blood pressure, and 
preventing diabetes.17 

Crying fat is happiness, let's be diligent in burning fat.15 Let's love the heart, every beat is very precious.17 

Cut back on the snacks, it's too heavy ... the calories ... 
it's enough for me to be heavy already. * 

Exercise can build discipline, self-confidence, and good 
habits.20 

Do you know that programmed and regular physical 
activity can make a person more concentrated?.17 

The harder it is for you to start, the greater the joy you 
will get when you succeed in achieving it, let's active.15 

Do you know that regular physical activity and a good diet 
can make a person happier mentally.17 

Set the target as high as possible and don't stop until you 
meet it, how many steps have you taken today?.15 

Do you know that walking strengthens joints, muscles, 
and immunity, let's start now to get used to walking.17 

Sports, once we feel the benefits, then we will be 
addicted.15 

Don’t be sad, do exercise today, your endorphin makes 
you happy.* 

Don't forget to eat breakfast, you can also eat vegetables. 
* 

The best achievement of a person is when he overcome 
laziness, let's move together for better health.* 

The earlier you change your lifestyle to be healthier, 
the earlier you will see it.21 

Don't like vegetables? Switch to fruit or nuts. * Let's move together for a healthy life. * 

Drugs and Vitamins are not a guarantee of a healthy life. 
Maintain your heart, get rest, eat a balanced diet, and 
exercise regularly, these are the keys to a healthy life.15 

Health is a saving from daily behavior that has been 
carried out for a long time before your health is 
disturbed; let's take care of it. 15 

Let's move on to the body, use music to make it more fun. 
* 

Tired now is the future happiness, let's get more steps. 

15 

Exercise is for making the body healthy, not punishing 
what we have eaten because food is innocent.15 

Those who feel they do not have time to exercise; soon 
have to make time to treat their illness. 15The worst 
thing about exercise is when it never happens. 15 

Exercise is King and the proper diet is queen. Combine 
both correctly and you will get a kingdom.15 

There is good fat and bad fat, let's be friends with the 
good one, like plant fat. 17 

Exercise is not a burden, but a lifestyle.15 The reason I exercise is to enjoy my life longer* 

Have you had any activities today? Where have you been? 
Let's move, get excited.17 

The worst thing about exercise is when it never happens. 

15 

Health always seems valuable after we lose. Let's start 
from now on, take care of your health by increasing your 
physical activity and maintaining a diet.19 

Two pleasures make people lose because they neglect 
it, healthy favors and free time, let's maintain the 
health that has been given. 15 

Health depends on what we do and what we eat now, let's 
start from now on, improve our lifestyle.* 

To enjoy the light of good health, you must be diligent 
in exercising and maintaining a healthy diet. 15 

The one way to maintain health is to eat food according 
to your needs and increase your physical activity. 15 

True strength comes from within. The spirit of being 
number one, no one can make it happen except you.15 

Health is the most beautiful gift that we sometimes 
forget to be grateful. 15 

True treasure is health, not gold and silver. Come on, 
how many steps have you taken today?.22 

*Own word 
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Physical Activity Assessment 
The level of physical activity was assessed using 
the International Physical Activity Questionnaire 
Short-Form version (IPAQ-SF). This questionnaire 
is simple and widely used. It has been 
recommended as a cost-effective method to 
assess physical activity.24 This questionnaire 
consists of 7 questions about physical activity. 
Respondents filled in on their physical activities 
during the last 7 days. The results were processed 
according to the IPAQ scoring protocol guidelines. 
Each physical activity was converted to units of 
metabolic equivalents of task (MET). For example, 
walking 2.7 km / h (relaxing) is 2.9 METs, 
watching television is 1 MET, jumping rope is 10 
METs, and sleeping is 0.9 MET. MET values were 
multiplied by duration in minutes and 
accumulated as the final score of daily physical 
activity.25 Physical activity level was recorded 2 
times. The first record was the average daily 
physical activity for the first 7 days after 
education. The second record was the average 
daily physical activity for the last 7 days at the 
end of the intervention.  
 
Assessment of Food Intake 
The Semi Quantitative-Food Frequency 
Questionnaire (SQ-FFQ) was used to assess calorie 
intake. The use of the SQ-FFQ was based on 
practicality. This questionnaire is recommended 
by the Ministry of Health of the Republic of 
Indonesia.26 The SQ-FFQ is a simple and flexible 
questionnaire that records food intake within a 
certain time. This questionnaire can detect the 
frequency of consumption and part of the food. 
Questions are directed because all the food 
ingredients that are filled in have been recorded 
on the form along with the part of the meal. 
Respondents find it easier to estimate the volume 
of food they consume. It does not need 
complicated preparation.27 Food intake can be 
filled according to the needs. The subject does 
not need to record in detail all the food and drink 
it consumes every day. This study tracked the 
subjects' food intake for 1 week. The 7-day range 
was chosen because the subjects still easily 
remember the food intake consumed. The history 
of calorie intake was taken twice daily for 7 days 
at the start of the program, and the last 7 days 
before the end of the program.26 
 
Blood Sample  
Blood samples were taken at 08.00-10.00 am. 
Subjects were requested to fast overnight before 
the examination. Blood samples were taken from 
cubital veins. A total of 3 mL of blood was taken 
for whole assessments. Around 2 mL was put into 
a tube without EDTA for the examination of serum 
lipids and 0.5 ml of blood was put into a tube with 
EDTA for HbA1c measurements. About 0.5 ml of 
the remaining blood was used for rapid immuno-
serological testing for COVID-19. 
 
 
 

Blood Lipid Profiles and HbA1c 
Total cholesterol, triglycerides, and HDL-C were 
mixed with Human® working reagents. The level 
of those lipid profiles was measured by Dialab® 
DTN-410-K spectrophotometer. LDL levels were 
calculated with Friedewald's formula.28 For HbA1C 
measurement, the whole blood was mixed with R1 
NycoCard® reagent. The result was read on the 
NycoCardTM Reader II. 
 
Body Mass Index 
Body Mass Index (BMI) was calculated using the 
formula weight (kilograms) divided by height 
squared (meters).14 The subjects were advised to 
avoid coffee, tea, and exercise before the 
examination. Subjects were asked to dress in 
loose-fitting clothes. During measurements, 
subjects were asked to relax and breathe like 
usual. Height was measured with a digital 
stadiometer InBody Co., Ltd BSM-170®. The 
instrument was calibrated before the 
measurement session. Subjects in bare feet stood 
straight and stepped on the footplate with both 
feet in line, knees and legs straight, and heels 
touch the end of the footplate. The upper part of 
the measurement unit touched the head and the 
result can be shown on the screen. Bodyweight 
was measured using electronic body scale (Omron 
HBF-375 Karada Scan®). The scanner was tuned 
automatically before each scanning. At the 
beginning of each measurement, data on date of 
birth, gender, and height were entered. Subjects 
place their bare feet on the foot electrodes, with 
knees and back straight. The examiner read and 
recorded the results of BMI that appeared on the 
screen. 
 
Data Analysis 
Data analysis using SPSS software version 16.0 
(SPSS, Inc., Chicago, IL, USA). Continuous 
variables were expressed as mean ± standard 
deviation (SD). An ANCOVA test was used to 
analyze data. The numeric after intervention data 
as dependent variable and the group as 
independent variable. Meanwhile, numeric before 
intervention data as covariate. All the numeric 
data exhibited normality and homogeneity in the 
variance with p> 0.05. 
 
RESULTS 
 
After the subjects were educated, they were 
asked to join the social media group and their 
footsteps were monitored every day. Fig.1 shows 
the average number of daily steps for the first 7 
days, and the average daily steps for the 3 months 
of follow-up. In the first week, the two groups had 
no different daily steps. After monitoring for 3 
months, the group that was given daily motivation 
had more daily steps than the control group. The 
pattern of physical activity for the first 7 days and 
the last 7 days of the program can be seen in Fig.2 
In the first 7 days, the group that was given daily 
motivation had a slightly better level of physical 
activity than the control group. In the last 7 days, 
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the activity level of the group that was given daily 
motivation had a much better level of physical 
activity than the control group. The control group 
saw a decrease in daily steps and physical activity 
levels (fig.1-2). 
 
Figure 3 shows the amount of daily calorie intake. 
Both groups had similar daily calorie intakes at the 
early stages of the program. At the end of the 
program, the number of calorie intake for the 
group given daily motivation decreased lower 

than the control group. This shows that daily 
motivation gives a meaningful effect in improving 
the consumption volume. Figures 4,5 and 6 show 
the changes in HbA1c levels and lipid profiles. At 
the end of the program, the group that was given 
daily motivation had better BMI, HbA1c, and all 
lipid profiles than control. Daily motivation 
affects improving the level of physical activity and 
calorie intake. The improvement of lifestyle may 
have a significant impact on those indicators.  

 
 

Fig.1. The daily steps of the motivated group and the control group. An ANCOVA test on the 3 months 
daily step after controlling for the first 7 days of the program, gave a significant result [F (1,157) 

=9.909; p=0.022]. P value between group in first 7 days (p=0.442); first 7 days vs 3 months of control 
group (p=0.082); first 7 days vs 3 months of intervention group (p=0.034). This shows that motivation 

has a better effect on the average daily steps of the intervention group than the control group. 

 
Fig.2. Levels of physical activity in the daily motivated and control group. ANCOVA test results after 
controlling for the first 7 days of the program, showed a significant result [F (1,157) =40.470; p<0.001]. 
P value between group in first 7 days (p=0.236); first 7 days vs 3 months of control group (p=0.042); 
first 7 days vs 3 months of intervention group (p=0.013). This shows that daily motivation has a better 
effect on physical activity than the control group. 
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Fig.3. The number of calorie intakes of the group given daily motivation and the control group. ANCOVA 
test results after controlling for the first 7 days of the program, showed a significant value [F (1,157) = 
6.692; p=0.04]. P value between group in first 7 days (p=0.681); first 7 days vs 3 months of control 
group (p=0.304); first 7 days vs 3 months of intervention group (p=0.046). Daily motivation affects 
decreasing the calorie intake for the last 7 days of the program. 

 
 

 

 
Fig.4.  Body Mass Index (BMI) of daily motivated and control group. An ANCOVA test result after 
controlling for BMI before intervention showed a significant value [F (1,157) =5.958, p=0.042]. P value 
between group in before intervention (p=0.325); before vs after intervention of control group 
(p=0.012); before vs after intervention of group (p=0.036). Daily motivation affects decreasing the BMI, 
while the BMI increased in the control group.  
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Fig.5. HbA1c levels in the daily motivated group and control group. An ANCOVA test result after 
controlling for HbA1C levels before intervention showed a significant result [F (1,157) =39.069, 
p=0.008]. P value between group in before intervention (p=0.161); before vs after intervention of 
control group (p=0.004); before vs after intervention of intervention group (p=0.016). This indicates 
that motivation has an impact on the improvement of HbA1C levels. 

 
Fig.6. Lipid profiles in the daily motivated and control groups. ANCOVA test has been performed by 
controlling the lipid profile before intervention. Motivation has a significant effect on improving total 
cholesterol [F (1,157) =6.364, p<0.05], triglycerides [F (1,157) =7.027; p=0.035], HDL-C [F (1,157) 
=7.811, p=0.032], and LDL-C [F (1,157) =8.143, p=0.028]. P value between group in before 
intervention: cholesterol (p=0.561); triglycerides (p=0.188); HDL-C (p=0.734); LDL-C (p=0.582). P value 
before vs after intervention of control group: cholesterol (p=0.222); triglycerides (p=0.039); HDL-C 
(p=0.731); LDL-C (p=0.154). P value before vs after intervention of intervention group: cholesterol 
(p=0.007); triglycerides (p=0.011); HDL-C (p=0.026); LDL-C (p=0.036).   
 
 
DISCUSSION 
 
This study reveals continuous daily motivation 
improves the lifestyle of the students. Research 
on motivation through social media for lifestyle 
improvement has been reported. The motivation 
conveyed through social media was effective to 
improve physical activities.29 Motivation can be 
given in two types, in the form of support and 

competition. The competition turned out to be 
more effective than supportive to increase 
physical activity.30 Our study seeks to combine 
these two types of motivation. Supportive 
motivation has been given to intervention groups, 
in the form of short messages.  Competition 
motivation has been given to both groups in the 
form of step recordings that can be known by all 
members of each group. The group given a 
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combination of motivation had a better effect 
than the controls that only got the competition 
motivation. Supportive motivational sentences 
have benefits in improving lifestyle.31 

 
Another motivation that is considered effective is 
reward and punishment.32 This study was not 
feasible to give rewards and punishment to 
students. Reward and punishment only effective 
if the subject has a high dependence on a 
program. This study only rewards in the form of 
praise sentences, for those who have good 
achievements. Reward and punishment systems 
are also considered to be cost-ineffective, and 
situational.33 

 
In this study, all groups received explanations and 
motivation at the beginning of the program. Then, 
the intervention group received daily motivation 
with a supportive short message. Supportive 
motivation seems to be effective enough for 
higher achievement as long as it is given regularly. 
Previous studies have also proven that continuous 
motivation was effective in improving lifestyle. 
Providing supportive messages 2 times a week for 
3 months significantly increased the level of 
moderate activity.31 Short messages also affected 
the increasing number of daily steps and 
VO2max.34 The urge to increase motivation is 
attention. Daily messages, although in the form of 
short sentences will stimulate attention.35 
Repeated messages also give long-term 
potentiating (LTP) effect and memory 
strengthening. Those are resulting in habituation. 
Habituation causes individuals to become familiar 
with the stimulus.36,37 Attention and familiarity 
cause individuals to feel comfortable and start 
liking the message. Thus, they are moved to 
behave according to the message.35,36 However, 
the short message provided must vary. The same 
message given regularly has no impact on 
increased motivation.35 

 
During the pandemic, effective media is needed 
to replace face-to-face interaction. This study 
proved that the use of smartphones was effective 
for remote physical education teaching. Step 
counters (pedometer) in smartphones can help to 
carry out regular monitoring of a student's 
physical activity. A meta-analysis study showed 
that step counters increased the physical activity 
of diabetic patients.38 Pedometer applications on 
smartphones have also been compared to 
conventional pedometers. The increase in the 
number of steps in Smartphone app users was 
greater than that of traditional pedometer users. 
This is because the use of Smartphone apps has 
competitive features by comparing the footsteps 
of other members.39 

 
In this study, improvements in physical activity 
had an impact on improving BMI, lipid, and sugar 
profiles. Physical activity is associated with the 
improvement of lipid profiles. Physical exercise 
for 8 weeks in obese children was able to improve 

the levels of total cholesterol, triglyceride, LDL, 
VLDL, and HDL.40 The exercise was also efficient 
in reducing total cholesterol and LDL levels of 
children and adolescents.41 Physical activity 
increases the enzyme lipoprotein lipase (LPL) 
which triggers triglyceride hydrolysis. It also 
suppresses the enzyme protein activator pro-
protein convertase subtilisin/Kexin type 9 
(PCSK9). The decrease in PCSK9 makes more LDL 
absorbed and excreted by the liver to the gut. The 
transcription factor of the Liver X receptor (LXR) 
will also increase. This factor triggers the transfer 
of cholesterol from adipose to the liver in HDL 
form.42,43 Physical activity has also been shown to 
improve HbA1c levels. A meta-analysis study also 
showed that exercise was associated with 
improvement HbA1C.44 The increase in physical 
activity was associated with reductions in both 
fasting glucose and HbA1c.45 The American 
College of Sports Medicine (ACSM) recommends 
accumulating 150 minutes of moderate-intensity 
or 60 minutes of vigorous-intensity aerobic 
exercise per week to control blood glucose in type 
II diabetics.46 Skeletal muscle is responsible for 
taking up 70–90% of the glucose from the blood. 
Muscle contraction triggers insulin activation to 
be delivered to the muscle. Insulin triggers an 
increase in GLUT-4, the most abundant glucose 
transporter in the muscle (GLUT-4). Insulin and 
muscle contraction stimulate the translocation of 
GLUT 4 from intracellular to cell surface, to take 
up glucose into the cell.47 Recurrent muscle 
contractions will also activate the enzyme 
glycogen-synthase. This enzyme will increase 
glucose disposal.48 

 
Improvements in BMI, sugar, and lipid profiles in 
this study may also be affected by decreased 
calorie intake. Moderate CR in combination with 
physical activity has beneficial effects even in the 
non-obese group. CR was achieved through 
intermittent fasting or restricting feeding.49 
Calorie restriction enhanced peripheral insulin 
sensitivity.50 Lowering calorie intake also 
improves the body weight, lipid profile in healthy, 
obese, and dyslipidemia persons.51 

 
The weakness of this study was the used of IPAQ-
SF to assess physical activity. A systematic review 
has shown that IPAQ-SF as an indicator of physical 
activity was weak. However, its reliability showed 
it could be used in repeated measures studies.24 
Another systematic review has proven that IPAQ-
SF has repeatability at an acceptable level.52 This 
study was not intended to look for absolute levels 
of physical activity. This study was only to 
compare changes in physical activity patterns.  
 
This study only provided interventions in the form 
of short motivation and self-monitoring. Future 
interventions should be developed in the form of 
structured physical exercise programs. The 
subjects will be provided by measurable 
frequency, intensity, volume, and type of 
exercise. Exercise programs that are guided and 
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monitored through Smartphones have been widely 
developed. The study of the impact of this long-
distance program on health will be very 
interesting. 
 
CONCLUSION  
 
During the pandemic, daily motivation through 
social media was effective to improve the 
lifestyle. It has a positive impact on improving the 
profile of BMI, lipids, and sugar in overweight and 
obese teens. Programs to maintain a healthy 
lifestyle in children must be implemented 
continuously. Therefore, a synergistic 
collaboration between teachers and 
parents/guardians is needed. 
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