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ABSTRACT

Introduction: COVID-19 pandemic has made significant changes in life. Sedentary lifestyle, increased usage of
gadget, and increased sitting duration could lead to body weight and nutritional status changes. This study aimed to
analyze the differences of sitting and screen time with weight changes and body mass index (BMI). Methods:: Online
cross-sectional survey performed among 401 individuals older than 18 years in Surabaya. Self-administered ques-
tionnaire included questions related to sedentary activities, namely sitting and using gadget duration in a day. Self-re-
ported weight and height before and during pandemic were used to calculate BMI before and during COVID-19
pandemic. Data analysis used the Chi-square test. Results: Study found that 47.9% of respondents did not experi-
ence significant changes in their body weight before and during COVID-19 pandemic. People who experienced no
change in their body weight spent less than 6 hours sitting (50.8%) and people who experienced weight loss spent
more than six hours using their gadgets (59.3%). It also found that 44.6% of respondents had normal nutritional status
where 45.3% used gadgets with a duration of more than 6 hours and 45.8% used the time to sit for less than 6 hours.
Body weight changes and BMI changes are not significantly different compared to sitting time (p-value=0.692) and
screen time (p-value=0.099) during COVID-19 pandemic. Conclusion: There are no association between screen
time and sitting time to body weight and BMI during pandemic COVID-19
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The lifestyle of people began to shift along the increase
of confirmed COVID-19 cases in Surabaya. Worksites,
universities, and schools have again started to lock
down and implement work and study activities at
home. Lockdown will not eradicate viral infection in
patients but can reduce the rate of virus spread. A study
conducted in Wuhan, China, showed that lockdown
had positive impact on the spread of COVID-19 which

INTRODUCTION

Coronavirus disease 2019 (COVID-19) pandemic is an

ongoing global problem with more than 1.8 million
deaths worldwide in 2020 (Dong, 2020). The number
of deaths due to COVID-19 has reached more than
33,673 worldwide (1). COVID-19 was first discovered
in Indonesia in early March 2020 where the number
of patients has reached more than 1,500 (2). There are
regions that have the most patients in Indonesia—one
of them is Surabaya, East Java. As of August 6th, 2021,
there were 1,2% additional cases in Surabaya, resulting
the cumulative COVID-19 57.235 cases (2).

doubling time increases from 2 days to 4 days, even
longer after additional testing and diagnostic methods
(3).

With the self-isolation and lockdown notice, life habits
will change which may result in an unpredictable
behavior changes, such as people have to stay at home
longer than usual and are only allowed to go out to do
urgent things such as buying food or health reasons.
Nonetheless, all work and learning processes are carried
out online at home using gadgets and tools at home.
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This lifestyle change may enhance sedentarism namely
increased of screen and sitting time duration, decrease
outdoor time, and physical activity (4).

Screen time refers to duration of time spent in front of
screen of an electronic device, namely laptop, computers,
smartphones, tablets, electronic games, television
(TV), and other visual devices for many purposes,
namely for working, learning process, inter-personal
communications, and other organizational activities or
entertainment purposes (5-9). Many studies have shown
results that lockdown periods can affect human health
and wellbeing by increasing a sedentary lifestyle which
has a negative effect on life quality (3,4,10). Physical
inactivity is associated with higher risk of weight gain
leading to overweight and obesity, cardiovascular and
metabolic disease (11-13). Overweight and obesity
appear to be the leading cause of non-communicable
diseases, including cardiovascular and metabolic
diseases, gallbladder disease, musculoskeletal disorders,
such as osteoarthritis (14).

To our knowledge, data analyzing the associations
between screen time and sitting time and body weight
and body mass index changes during COVID-19
pandemic in Indonesia are scarce. Therefore, present
study aimed to analyze the association between sitting
and screen time with body weight and BMI changes
during COVID-19 pandemic.

MATERIALS AND METHODS

Study Design

A cross-sectional online study was carried out from
May to June, 2020 among individuals aged more than
18 years old domiciled in Surabaya, Indonesia. The
calculated sample size was minimum 234 participants
based on the population size of the study including 20%
of estimated dropout level. This study relied upon a
structured validated questionnaire made by researcher
using 20 participants other than the subjects used in this
study. The validation test of the questionnaire was carried
out with 3 experts, based on content validity index for
each question resulted a high validity with a Fleiss’
Kappa result of more than 0.81. Online survey consisted
of a web link to internet-based questionnaire on Google
Forms in Bahasa Indonesia. Participants were Indonesia
citizen who experienced activity changes from outdoor
activity to school or work from home due to COVID-19
pandemic social restriction policy. Recruited subjects
were randomly sampling and able to meet the inclusion
criteria. which included both male and female aged
18 to 45 years old, willing to participate, completed
the anonymous questionnaire, while those who were
diagnosed by doctors with any clinical conditions who
required medical and dietary therapy namely diabetes,
hepatitis, and chronic kidney disease were excluded.
The questionnaire was distributed to the participants in
accordance with the inclusion criteria set by researchers
using a range of methods: invitation via e-mails, via social
networking sites in example Facebook, Instagram, also

WhatsApp message. In addition, we asked participants
to share study link for a wider reach of people who
received the invitation to the study, thus increased the
study participants.

The online survey included an introduction elaborating
background and purpose of study, procedure, time
needed to complete questionnaire, as well as voluntary
participation. Informed consent was written in simple
and understandable terms on the first page of the
questionnaire and need to be signed by participants.
Ethical approval was obtained from Health Research
Ethics Committee, Faculty of Nursing, Universitas
Airlangga, Indonesia (2115-KEPK).

Self-Reported Anthropometric Measurements
Participants self-reported their weight and height
(last known and last measured before and during the
pandemic). Before pandemic data refer to the 3 months
(from December 2019-February 2020) prior to the first
case of COVID-19 identified in Indonesia which is in
2nd March 2020. Meanwhile during pandemic refer to
the 3 months after the first case of COVID-19 identified
in Indonesia (March 2020-May 2020). Their body mass
index (BMI) was calculated using equation body mass
(kg)/height (m2) and classified according to Asia-Pacific
BMI classification. We categorized into four groups
based on Asia population standards: underweight (BMI
<18.5 kg/m?), normal (18.5 kg/m2 < BMI < 22.9 kg/m?),
overweight (23 kg/m? < BMI < 24.9 kg/m?), and obesity
(BMI 25.0 > kg/m?). Changes in body weight were
asked for the time period of 3 months before COVID-19
pandemic and 3 months during COVID-19 pandemic.
Weight loss reported if there are losing of > 1 kg per
month and weight gain reported if there are gaining of >
1 kg per month.

Self-Administered Online Questionnaire

The self-administered online questionnaire consisted
of questions on socio-demographic characteristics
including age, educational level (middle school, high
school, diploma level, university level graduate),
place of residence (owned house, boarding house,
family’s house), employment status during pandemic
(university student, civil servant, private employees,
entrepreneurship, freelancer, unemployed), salary and
allowances per month, and sedentary lifestyle, namely
screen and sitting time durations (less or more than six
hours per day). The participants were asked to assess their
time spent on a particular activity, especially activities
carried out in front of the gadget screen. Participants
were categorized into low screen and sitting time (<6
hours per day) and high screen and sitting time (>6 hours
per day). Even though the questionnaire is distributed
online, participants get assistance and monitor from
researchers through Whatsapp communication (via
chat or voice call) for those who are met difficulties in
completing the questionnaire appropriately also in final
checking of questionnaire completion so as to minimize
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bias of missing value in data processing.

Statistical Analysis

Data analysis was performed with IBM SPSS Statistics.
The result is statistically significant when p-value <0.05.
Descriptive statistics method were used to analyze the
demographic data of the subjects, height, weight, and
BMI of subject, total screen and sitting time. Moreover,
inferential statistics were applied by using the Chi-
square test in order to find out the association between
sitting and screen time duration with body weight and
BMI changes before and during COVID-19 pandemic.

RESULT

A total of 401 subjects, 84 (20.9%) males and 317
(79.1%) females, completely filled the questionnaire.
The age range of the participants was 18 to 43 years old.
The mean age of the participants was 21.87+2.6 years
old. The mean height of the participants was 159+7.2
cm, mean weight before the pandemic was 56.86+12.85
kg. Before pandemic, the mean BMI of the participants
was 22.4+4.3 kg/m? and during pandemic, the mean
was 22.7+4.7 kg/m?.

Table I. Respondents characteristics

Variables n (mean + SD)
Age (years old) 21.87 2.6
Height (cm) 159.05 +7.15
Weight (kg) 56.86 = 12.85
Body weight changes during pandemic
Loss (kg) 3.43 £2.94
Gain (kg) 3.18 £2.08
Body Mass Index
Before pandemic (kg/m?) 224 +43
During pandemic (kg/m?) 22.7 +4.7

Based on categorization of the educational level, the
majority of participants experienced weight loss and
weight gain were high school graduates (68.5% and
47.1%). There was no association between educational
level and body weight changes. Changes in body
weight loss, stable, and gain were all experienced by
participants who live at their parents’ house (72.2%,
68.2%, and 71.0%, respectively) and were university
students (70.4%, 50.0%, and 58.7% respectively). No
association were found between place of residence
(p-value=0.703), employment status during pandemic
(p-value=0.624), and changes in body weight.

Weight gain during COVID-19 pandemic was found
in 38.7%, while a loss in weight was found in 13.5%
of participants. Almost half (47.9%) of the participants
did not experience any change in their body weight and
38.7% experienced weight gain during the pandemic.
Before pandemic, the nutritional status of participants
who experienced weight loss, weight gain, and no

change in their body weight tend to be normal (50.0%,
53.1%, and 41.3% respectively). However, during
pandemic, the nutritional status of participants who
experienced weight loss were underweight (42.6%) and
those who experienced weight gain were categorized as
obesity (45.2%).

Participants who experienced changes in their body
weight, both weight loss (55.6%) and weight gain
(51.6%), spent more than six hours sitting. However,
participants with stable body weight spent less than six
hours sitting (53.1%). Participants who experienced no
changes (52.6%) and those who experienced changes
(loss 59.3%; gain 51%) in their body weight spent
more than six hours for their screen time during the
pandemic. There were no association between sitting
(p-value=0.455) and screen time (p-value=0.573)
duration and changes in body weight.

Table Il. Differences between variables with body weight
changes

Total Changes in Body Weight
Variables 100% Loss Stable Gain p-val-
13.5% 47.9% 38.7% ue
(h=401)  n=54 n=92 n=155
Educational level
Middle 4 (0.0%) 0 1 3
school (0.0%)  (0.5%)  (1.9%)
graduate
High school 191 37 82 73
graduate (47.6%)  (68.5%) (42.7%) (47.1%) 0.162
Diploma  38(9.5%) 1 20 17
graduate (1.9%) (10.4%) (11.0%)
University 167 16 89 62
graduate (41.6%)  (29.6%) (46.4%) (40.0%)
Place of residence
Owned 25 (6.2%) 5 11 9
house (9.3%)  (5.7%)  (5.8%)
Family’s 280 39 131 110
house (69.8%) (72.2%) (68.2%) (71.0%)
0.703
Boarding 75 8 40 27
house (18.7%) (14.8%) (20.8%) (17.4%)
Friend’s 21 (5.2%) 2 10 9
house (3.7%)  (5.2%)  (5.8%)
Employment status during pandemic
University 225 38 96 91
student (56.1%) (70.4%) (50.0%) (58.7%)
Civil servant 5 (1.2%) 0 5 0
(0.0%)  (2.6%)  (0.0%)
Private 82 9 46 27
employees (20.4%)  (16.7%) (24.0%) (17.4%)
Entrepre- 12 (3.0%) 1 7 4
neurship (1.9%) (6% (2.6%) 0%
Freelancer 41 4 18 19
(10.2%) (7.4%)  (9.4%) (12.3%)
Unem- 25 (6.2%) 2 13 10
ployed (3.7%)  (6.8%)  (6.5%)
Others 11 (2.7%) 0 7 4
(0.0%)  (3.6%)  (2.6%)
CONTINUE
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Table II. Differences between variables with body weight
changes (cont.)

Total Changes in Body Weight
Variables 100% Loss Stable Gain p-Val-
13.5% 47.9% 38.7% ue
(n=401) =54 n=92 n=155
BMI Category before pandemic
Under- 63 13 39 12
weight (15.8%)  (24.1%) (20.3%) (7.7%)
Normal 193 27 102 64
(48.3%)  (50.0%) (53.1%) (41.3%)
0.000
Overweight 60 7 23 30
(15.0%) (13.0%) (12.0%) (19.4%)
Obesity 84 7 28 49
(21.0%)  (13.0%) (14.6%) (31.6%)
BMI Category during pandemic
Under- 69 23 39 7
weight (17.2%) (42.6%) (20.3%) (4.5%)
Normal 179 21 102 56
(44.6%) (38.9%) (53.1%) (36.1%)
0.000
Overweight 50 5 23 22
(12.5%) (9.3%) (12.0%) (14.2%)
Obesity 103 5 28 70
(25.7%) (9.3%)  (14.6%) (45.2%)
Sitting Time Duration
Less than 6 201 24 102 75
hours (50.1%) (44.4%) (53.1%) (48.4%)
0.455
More than 6 200 30 90 80
hours (49.9%) (55.6%) (46.9%) (51.6%)
Screen Time Duration
Less than 6 189 22 91 76
hours (47 .1%) (40.7%) (47.4%) (49.0%) 0.573
More than 6 212 32 101 79 '
hours (52.9%) (59.3%) (52.6%) (51.0%)

Before the pandemic, 16% of the participants who were
underweight experienced changes in their BMI during
pandemic. Almost half (7.8%) of them experienced a
change in BMI to normal with 20.3% experiencing a
decrease and 18.8% experiencing weight gain. Out of
48.1% of participants who had normal nutritional status
before the pandemic, 5.7% of them became overweight
and 1% became obese with 33.2% experienced
weight gain, whereas 5.2% became underweight with
14% experienced weight loss. Fifteen percent of the
participants who were overweight before the pandemic
became obese (31.7%) and experienced normal
nutritional status (5%) during the pandemic with 11.7%
experienced weight loss and half of them experienced
weight gain. Most of the people (97.6%) who were obese
before the pandemic stayed obese during the pandemic.

Participants who both spent less (43.9%) and more than
six hours (45.3%) for their screen time had normal BMI,
followed by those who were obese (28%; 23.6%). Thus,

Table Ill. Differences of BMI category before pandemic with
BMI during pandemic and weight changes

BMI Category before the Pandemic

Normal Over-

Under- weight Obesity
Variables i o o
welght 16% 48.1% 15% 20.9%
n=64 n=193 n=60 n=84
BMI during the Pandemic
Under- o0 9200 10(5.2%)  0(0.0%)  0(0.0%)
weight
Normal 5 (7.8%) 170 (88.1%) 3 (5.0%) 1(1.2%)
Over- o o 38 o
weight 0 (0.0%) 11 (5.7%) (63.3%) 1(1.2%)

. o o 19 o
Obesity 0 (0.0%) 2 (1.0%) (31.7%) 82 (97.6%)
Weight changes
Loss 13 (20.3%) 27 (14.0%) 7 (11.7%) 7 (8.3%)

. o o 30 o
Gain 12 (18.8%) 64 (33.2%) (50.0%) 49 (58.3%)
Stable  39(60.9%) 102 (52.8%) . 2o 28(33.3%)

e S (38.3%) e

there were not association found between screen time
duration and BMI of subjects. The same trend implied
with the sitting time category where participants who
both spent less (45.8%) and more than six hours (43.5%)
sitting time had normal BMI, followed by those who
were obese (25.9%; 25.5%). There were not association
found between sitting time duration and BMI of subjects.

Table IV. Differences between screen time and sitting time
with body mass index during pandemic

Screen Time
Body Mass Less than six More than six hours value
Index hours p
n % n %
Underweight 27 14.3 42 19.8
Normal 83 43.9 96 45.3
0.099
Overweight 26 13.8 24 11.3
Obesity 53 28.0 50 23.6
Sitting Time
Body Mass Less than six More than six hours value
Index hours P
n % n %
Underweight 33 16.4 36 18.0
Normal 92 45.8 87 43.5
, 0.692
Overweight 24 11.9 26 13.0
Obesity 52 25.9 51 25.5
DISCUSSION

Our study revealed that during study period of COVID-19
pandemic in Indonesia, men subjects increased body
weight by 4.08 kg, whereas women increased by 2.89 kg
on average. The main finding of this study was that the
two main variables, screen time and sitting time and BMI
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of participants were not associated. This results were in
contrast with several studies which concluded that there
was an association between sitting time and BMI, as well
as screen time duration and BMI. The differences in the
results obtained might be due to several reasons which
influence the data collection phase, the methodology of
anthropometric measurements in determining nutritional
status, and the differences of indicator in obesity. First,
the approach in this study which the data were collected
during the pandemic was different from any other studies.
There were two studies which used computer-assisted
telephone interviewing (CATI) in which all questions
were read over the telephone by interviewer and
answers from participants were directly documented in
electronic system (15). However, the current study used
self-administered online questionnaires. Compared with
CATI, online surveys are considered more cost-effective
and more convenient. The data results also tend to be of
better quality, such as reducing social desirability bias
in responses (16).

One of the weaknesses of self-administered online
surveys is that the research team cannot always monitor
the engagement of participants in filling out the surveys,
so the participants may not complete them. It was said
that the level of non-response was higher in the self-
administered survey compared to filling out a survey
accompanied by an interviewer. This is because of the
presence of interviewer and their ability to motivate
the participants to engage in the surveys. In addition,
a more interactive situation between interviewers and
participants can create a more interesting atmosphere
than when participants have to fill out the survey
themselves (16).

In addition, the process of anthropometric measurement
for BMI measure plays important role in affecting results.
A self-reported height and weight measurements can
be affected by the response and some recall bias. It is
very common to find underestimation of BMI because
weight commonly underestimated, in other hand height
often overestimated (17-23). Several studies have also
found great discrepancy in self-reported and measured
height and weight in certain population groups, such
as overweight or obese individuals and healthy persons
(20,21,24-27).

Furthermore, a study conducted by Suliga (2018)
showed a long sitting time had association with
abdominal obesity, one of the indicators of metabolic
syndrome (28). In papers by several authors, it has been
confirmed that sitting time was also has association
with a greater risk of abdominal obesity in women (29)
and was positively correlated with waist circumference
in men (30,31). The method of measuring changes in
nutritional status, especially for obesity, can also use
waist circumference to determine abdominal obesity.
The method in measuring nutritional status which the
previous researchers chose to use was different from

the current study. The nutritional status measurement
method used is body height and body weight
measurements which were calculated and categorized
into BMI categories. There were two which used waist
circumference as the indicator of obesity, specifically
abdominal obesity (30,31).

Sitting time had significant differences between waist
circumference in men subjects and BMI in men and
women (30). Study conducted by Barlow also explained
that sitting for long time is associated with high
amount of adiposity (31). Apart from being a marker
of abdominal obesity, waist circumference is also an
indicator of on increased the risk of metabolic syndrome
(MetS), which indicated the accumulation of some
risk factors, in example abdominal obesity, abnormal
glycemia, dyslipidemia, and hypertension (30,32,33).
Waist circumference, as well as, waist-to-hip ratio are
also useful for assessing the visceral fat accumulation
which can detect if subjects are at risk in primary health
care setting (34-36). In addition, research conducted
by Borel used several anthropometric measurements to
determine the best marker of obesity-related to cardio-
metabolic diseases from BMI, neck circumferences, and
waist to hip ratio (34). Each measurement is useful in
specific conditions or populations. In an Healthy Twin
study in Korea, measurements using waist circumference,
waist-to-hip ratio, and BMI were more predictive to
predict metabolic risks if compared to direct body fat
measurements, and waist circumference and waist-to-
hip ratio also showed an association with metabolic risk
factors and general adiposity (37,38).

Among the various measurements and assessments of
obesity, BMI is being the first developed by World Health
Organization and most widely used (37,39). Because of
its convenience, inexpensiveness, and non-invasive BMI
measurement, BMI is often used in measuring nutritional
status because its measurement is on height and weight
assessed by proper equipment (CDC). However, there
are also limitations in BMI measurements, such as it
only measures excess weight rather than excess fat and
it does not reflect fat distribution (40).

Nevertheless, there were also a few studies which
supported the result of this study. The study done by
Kalirathinam (2019) concluded that screen time was
not associated significantly with BMI among university
students (41). There was also a study conducted by
Laurson (2014) that showed there was not an association
between screen time and BMI. Changes in BMI are
multifactorial (42). There are possible factors which
might influence the changes, such as dietary intake,
physical activity, lack of food care, increased appetite,
and genetic factors (41,43). Therefore, with the results
obtained in this study, we can conclude that sitting time
and screen time were not the factor which contributes to
weight changes and BMI changes.
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Webelievethis study has several strengths and limitations,
because this study is a cross sectional study so that this
study cannot identify the causal relationship between
screen time, sitting time with body weight changes and
BMI changes. Second, because the questionnaire used is
based on self-reporting data, there is a possibility of bias
from participants in filling out. Last, we did not explore
the duration of screen time and sitting time for what
activities and what types of devices were used. This
study also includes a large population which increase
the study validity and reliability. For further study, we
suggest to use longitudinal method that can follow up
more comprehensive factors (in example dietary habit,
food choices, or physical fitness) and changes related to
body weight during pandemic for certain times.

CONCLUSION

During pandemic COVID-19 in Indonesia, men subjects
increased higher body weight changes than woman on
average. Two main variables, screen time and sitting
time and BMI of participants were not associated with
BMI of the subjects.
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