PSYCHOLOGY AND EDUCATION (2021) 58(2): 6033-6040 ISSN: 00333077

Does Screen Time Decrease Students’ Physical Activity Levels During

COVID-19 Pandemic?

Dita Agustial, Mochamad Ridwan?, Anindya Mar’atus Sholikhah®, Muhammad Dzul Fikri4,

Suryansah®, Christina Fajar Sriwahyuniati®, Aref Vai’

1234 Universitas Negeri Surabaya, Indonesia

SUniversitas Hamzanwadi, Indonesia

SUniveristas Negeri Yogyakarta, Indonesia

"Universitas Riau, Indonesia

*Correspondence to: Dita Agustia, Universitas Negeri Surabaya, Indonesia, E-mail: ditaagustia@unesa.ac.id

Abstract

This article aims to find out the relationship between screen time and student physical activity levels during the COVID-19
pandemic. This research was quantitative research with a case-control study design. The population in this study were 160
students of the Faculty of Sports Sciences, Universitas Negeri Surabaya. This study used structured questionnaires. This study
used a short version of IPAQ containing seven questions that have been validated and used around the world. The statistical
analysis used in this study was the Spearman correlation test and cross-tabulation test. The screen device most often used by
respondents is a mobile phone (96.5%). The majority of respondents’ activity levels are in the high category (53.5%). A total of
81.6% of respondents had a normal body mass index. The majority of respondents do activity in front of the screen for >2
hours/day. The coefficient correlation indicates a positive relationship (0.057) between screen time and physical activity level.
There is no relationship between screen time and physical activity level (sig: 0.550). This result indicates that students have full
awareness of physical activity, especially during pandemics. Although the screen time of respondents >2 hours in one day, their
physical activity level is high. Screen time does not affect students to do physical activity because they have physical awareness.
Awareness to increase physical activity can help to change the lifestyle to be healthier. It has a positive effect on a person’s health

status.
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Introduction

The coronavirus disease (COVID-19) has
become the world’s leading health problem. The
virus caused great panic and public concern. This
pandemic has caused significant loss of lives and
undermined well-being throughout the world [1].
Indonesia is one of the countries impacting
COVID-19 with positive patients that continue to
grow every day. The Indonesia Department of
Education and Culture encourages learning from
home. Some government policies related to
education could minimize the spread of
coronaviruses. These policies include online
learning for school [2].

The problem faced by students during
learning from home is the increasing level of
screen time. Much of adults’ sedentary time is
allocated to electronic screen use, such as

www.psychologyandeducation.net

watching television and computer [3]. Screen time
is included in the sedentary lifestyle. Sedentary
activities do not increase energy expenditure, and
it consists of activities such as sleeping, sitting,
lying down, watching television, and other screen-
based entertainments [4]. The sedentary lifestyle
leads to low levels of physical activity. Passive
behavior is associated with various diseases and
some health problems [5]. The use of screen
devices for > 5 hours in one day correlated with
multiple other bad habits such as low physical
activity, consumption of  sugar-containing
beverages, and poor sleep patterns [6]. As a
recommendation, adults should not spend > 2
hours per day to do screen time [7]. The habit will
lead a person to weight gain [8], obesity, stress,
and inadequate sleep quality [9]

Indonesian settlers with less physical
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activity (< 150 minutes/week) each year are
increasing. Propose population aged > 10th who
lacked physical activity as much as 26.1%, and
grew to 33.5% in 2018 [10]. This data indicates
that Indonesian settlers are applying sedentary
behavior. Sedentary behavior is a prolonged
sitting activity accompanied by low muscle
activity [11]. One of the consequences of
sedentary behavior is obesity [12]. People with
physical in activity have a 30% risk of death
compared with those who physically active [13].
Low physical activity can increase the risk of
obesity due to high screen time and a sedentary
lifestyle [14]. Less physical activity and increased
screen time have some effects on metabolic risk
factors such as for overweight and obesity [15].
People with obesity would have a benefit from
reduced screen time and doing moderate/vigorous
physical activity [16].

Physical activity has less harmful effects on
health status and well-being. Physical activity
plays a role in maintaining, preventing chronic
diseases [17], lower the mortality risk, coronary
heart disease, type 2 diabetes, and hypertension.
Physical activity also has some positive effects on
brain health, bone health, weight status, cancer
incidence, and physical function [18].

Based on the theory above, this article aims
to find out the relationship between screen time
and student physical activity levels during the
COVID-19 pandemic.

Methods

Quantitative research with a case-control
study design was conducted from May until
August 2020. The population in this study were
160 students of the Faculty of Sports Sciences,
Universitas Negeri Surabaya. The inclusion
criteria sample was students majoring in physical
education and sports in the 2019-2020 school
year, healthy, have no symptoms of COVID-19
(fever, cough, and). The sample in this study
numbered 114 people determined from the Slovin.

This study used structured questionnaires
that have tested validity and reliability. Data
collected includes characteristic data of research
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subjects, screen time, and physical activity. The
questionnaire was divided into three sections; the
first part contains six basic questions about
identity, weight, and height. The second section
had 18 questions about the duration of use of the
screen device. The majority of adults did screen
time > 2 hours in one day (Schoeppe et al., 2016).
At the same time, this was not the screen time
recommendations for adolescents and adults (< 2
hours /day) [19]. Therefore the screen time
variables in this study were divided into <2 hours
and > 2/ hours a day. Physical activity levels were
obtained through International Physical Activity
Questionnaire (IPAQ). IPAQ was used to steam
up physical activity related to a person’s health.
This study used a short version of IPAQ
containing seven questions that have been
validated and used around the world. The
International Physical Activity Questionnaire -
Short Form (IPAQ-SF) has been recommended as
a cost-effective method to assess physical activity
[20]. IPAQ could estimate physical activity and
sedentary behavior for adults aged 15-69 years,
across a range of socio-economic settings [21]

The data were analyzed with SPSS version
16. The statistical analysis used in this study was
the Spearman correlation test and cross-tabulation
test. After that, the results of the research were
explained in the discussion.

Results
Frequency and Percentage of Gender, Screen
Device Most Commonly Used, Physical Activity
Level, and Body Mass Index

Based on the data, table 1 shows that the
percentage of samples that are male (80.7%) more
than women (19.3%). The screen device most
often used by respondents is a mobile phone
(96.5%). The majority of respondents’ activity
levels are in the high category (53.5%). A total of
81.6% of respondents had a normal body mass
index of Dbetween 18-25. The majority of
respondents do activity in front of the screen for
>2 hours in 1 day.
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Table 1. Frequency and Percentage of Gender,
Screen Device Most Commonly Used, Physical
Activity Level, and Body Mass Index

Percentage | Frequency
Gender
Male 80,7% 92
Women 19,3 % 22
Most frequently
used screen devices
Mobile 96,5% 110
Laptop 2,6% 3
TV 0,9% 1
Physical Activity
Level 12,3% 14
Low 34,2% 39
Moderate 53,5% 61
High
Body Mass Index
Underweight 18,4% 21
Normal 81,6% 93
Overweight - -
Obese - -
Screen time
<2 hours 10,5% 12
» 2 hours 89,5% 102

The relationship between Screen time, Gender,
Screen device most commonly used, and Body
Mass Index

Based on the table below, the data shows as
many as 84 male respondents have screen time
duration > 2 hours. A total of 18 women have a
screen time duration of > 2 hours. There are just
four peoples who have a < 2 hours screen time.
There is no relationship between gender and
screen time (0.193).

The most frequently used screen device by
respondents is the mobile phone. A total of 98
respondents used > 2 hours in one day to interact
with mobile phones. There is no relationship
between screen device type selection and screen
time duration (0.784).

The majority of students have a normal
body mass index and have >2 hours of screen time
(82). This result proves that although they have
high screen time, students still maintain health by
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having a normal body mass index. No relationship
between body mass index and screen time (0,345).
Table 2. Cross Tabulation Results between
Screen Time and Gender and Screen Device
Most Commonly Used

Screentime Chi- Sig
<2 >2 | Square
hours | hours | Value
Gender
Male 8 84 | 1,696* | 0,193
Women 4 18
Most
Frequently
Used Screen
Devices
Mobile phone | 12 98 |0,488* | 0,784
Laptop - 3
TV - 1
Body Mass
Index
Underweight 1 11 | -0,089 | 0,345
Normal 11 82
Overweight - -
Obesity - -

The Relationship between Physical Activity,
Body Mass Index, and Screen time

Based on table 3, none of the respondents
had an overweight and obese body mass index.
There are 50 respondents with high physical
activity having a normal body mass index, and 11
respondents having an underweight body mass
index with high physical activity. The coefficient
correlation indicates a negative relationship (-
0.003) between body mass index and physical
activity levels. There is no link between body
mass index and physical activity level (0.977).

The majority of respondents had screen time
>2 hours in one day. Respondents who had screen
time >2 hours were in the categories of high (56),
moderate (33), and low physical activity (13).
While respondents who had screen time <2 hours
were included in the categories of high (5),
moderate (6), and low physical activity (1). A
coefficient correlation indicates a positive

relationship (0.057) between screen time duration
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and physical activity level. There is no

relationship between screen time duration and

physical activity level (0.550).

Table 3. Correlation between Physical Activity
Level and BMI, Screentime Duration

Physical Activity | Coef | Sig
Level ficie
Low | Mod | High | nt
Cor
relat
ion
BMI
Underweig 2 8 11 -
ht 12 31 50 | 0,00 | 0,97
Normal - - - 3 7
Overweight - - -
Obese
Screentime
<2 hours 1 6 5 0,05 | 0,55
>2 hours 13 33 56 7 0

Discussion

Indonesia  immediately  adjusts  the
conditions to minimize the spread of COVID-19.
Schools and universities change learning activities
towards distance learning systems [22]. This
research aims to explore the duration of student
screen time during the COVID-19 pandemic. At
this time, the government implemented a policy of
learning from home. Thus the activity while on
campus is done virtually. During the pandemic,
students often used screen devices such as mobile
phones and laptops and televisions every day. The
use of screen devices has become a standard in
modern life. Research has shown that screen
devices can be used strategically as tools, either
for childcare or for educational support [23].
Based on the results of this study, students interact
with screen devices for > 2 hours in one day. The
screen device most often used by them is the
mobile phone. Most students have a normal body
mass index.

The students interact with screen devices for
>2 hours in one day. If the screen device is used
for along time, it will interfere with the health of
the eyes. People who use the screen device within
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1 hour before sleeping in light and darkroom will
impair their sleep quality and health-related
quality of life [24]. The screen device can emit
high energy visible (blue light), which results in a
health problem such as visual fatigue. The
research mentions that the main factor causing
vision fatigue is reading on screen devices with
font sizes that are too small [25]. Screentime is
associated with increased cases of myopia. This
case is due to improved indoor activity and a high
duration of using a smartphone [26]. More than
half the population in China has myopia.
Therefore, the education minister of China
insulted a policy to limit online teaching hours to
no more than 30% and ban the use of mobile
phones and tablets in the classroom. Students
must rest their eyes for 10 minutes after 40
minutes of online lectures. Screen time with
entertainment needs should only 15 minutes, and
the accumulation is <1 hour per day [27]. A
recommendation to prevent myopia is to do
outdoor activities. Outdoor activities for 40
minutes a day can reduce the 23% risk of
developing myopia [25].

High screen time is associated with health
hazards for children and adults. Examples include
the increasing number of fatty cells in the body,
unhealthy diets, symptoms of depression, and
declining quality of life [28]. Lower screen time
and more physical activity can improve the sleep
quality of adolescents. They are encouraging
adolescents to an active lifestyle. Limiting screen
time is essential to achieve maximum sleep
quality [29]. Also, screen time in >4 hours per day
decreased psychological health, including lack of
curiosity, self-control, low, difficulty getting
along, stable emotions, and low ability to
complete tasks [30].

In addition to interfering with eye health and
psychological condition, the use of a screen
device with a long duration results in a person
being lazy to engage. Thus resulting in the low
physical activity carried out every day. A study
shows a link between screentime for >2 hours
with the incidence of obesity [31]. The main
factors in the increase in type 2 diabetes, obesity,
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and mental health disorders are low physical
activity, high screen time, and poor sleep quality
[32]. Excessive screen time among students can
be prevented by the role of parents in limiting
their child’s screen time. This role is made to
avoid the occurrence of excess weight in students
in China [33]. The relationship between screen
time and increased body mass index is caused by
excessive energy intake, especially from
carbohydrate consumption. It is possible that
reducing screen time can help reduce food intake
and help promote dietary adherence. It is
necessary for weight setting in obese adolescents
[34]. Based on the results of this study, although
students have high screen time, the majority of
students have a normal body mass index.
Although screen time is associated with sedentary
behavior and snacking, which may promote
obesity, screen time does not have to be inactive.
On the other hand, screen time can promote
physical activity, such as online physical activity
classes and exercise applications  [35].
Smartphones have more functions, in addition to
communication and  entertainment.  Some
applications, such as activity monitors and fitness
applications, have the potential to promote
physical activity [36].

There is no relationship between screen time
and student physical activity. This result indicates
that students have full awareness of the
importance of physical activity, especially during
pandemics. Achieving adequate amounts of daily
physical activity and limiting exposure screen
time are both critical in maintaining a body mass
index [37]. Although the screentime of
respondents >2 hours in one day, they have a
normal body mass index, and their level of
physical activity is high. Awareness to increase
physical activity can help to change the lifestyle to
be healthier. Besides, awareness of physical
activity has a positive effect on a person’s health
status. [38]. It is important to have a high level of
physical awareness to be able to influence the
student’s lifestyle. The respondents in this study
were sports faculty students. The high value they
placed on their identity as sports faculty students
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drove their actions to increase their physical
awareness.  The factor that causes physical
awareness of students is emphasizing the value of
health and increasing physical performance. For
the respondent, their ability to continue to perform
and maintain their identity as sports faculty
students through their performance led them to
increase their physical awareness. However, they
have > 2-hour screentime/day [39]. Campaigns to
raise physical awareness need to be supported to
change the physically active behavior [40].
Awareness and knowledge are insufficient for the
promotion and maintenance of long-term
behavioral change [41].

Conclusion

Screen time does not affect students to do
physical activity. The high screen time is directly
proportional to the high physical activity level.
This result happens because of a student’s
awareness of staying healthy. Nevertheless,
student screen time should still be restricted to
prevent  various health  problems.  The
recommendation to do screen time is < 2
hours/day. There needs to be further research on
the assessment of physical activity awareness and
the dangers of excessive screen time.

Acknowledgment

We are very grateful to the head of the
faculty of sports science, Universitas Negeri
Surabaya, for the support given to the researchers.
We also thank the student respondents of the
faculty of sports science who willingly participate
and help researchers to produce research work.

References

[1] WHO, “World Health Statistic 2020:
Monitoring Health of SDGs (Sustainable
Development  Goals),” Geneva, 2020.
[Online]. Available:
https://www.who.int/data/gho/publications/w
orld-health-statistics.

[2] M. B. N. Wajdi, Iwan Kuswandi, Umar Al
Farug, Z. Zulhijra, K. Khairudin, and K.
Khoiriyah, “Education policy overcome

6037



PSYCHOLOGY AND EDUCATION (2021) 58(2): 6033-6040 ISSN: 00333077

[3]

[4]

[5]

[6]

[7]

[8]

[9]

coronavirus, a study of Indonesians,” Edutec
: Journal of Education And Technology, vol.
3, no. 2, pp. 96-106, 2020, DOI:
10.29062/edu.v3i2.42.

L. Auhuber, M. Vogel, N. Grafe, W. Kiess,
and T. Poulain, “Leisure Activities of
Healthy  Children and  Adolescents,”
International  journal of environmental
research and public health, vol. 16, no. 12,
2019, DOI: 10.3390/ijerph16122078.

E. Caglar, N. Bilgili, A. Karaca, and G.
Deliceoglu, “Screen time differences among
Turkish university students as an indicator of
sedentary lifestyle and inactivity,” Croatian
Journal of Education, vol. 19, no. 4, pp.
1105-1130, 2017, DOI:
10.15516/cje.v19i4.2462.

C. J. Fountaine, G. A. Liguir, A. Mozumdar,
and J. M. Schuna, “Physical Activity and
Screentime Sedentary Behaviors in College
Student,” International Journal of Exercise
Science, vol. 4, no. 2, pp. 102-112, 2011,
[Online]. Available: www.intjexersci.com.

E. L. Kenney and S. L. Gortmaker, “United
States adolescents’ television, computer,
videogame, smartphone, and tablet use:
associations with sugary drinks, sleep,
physical activity, and obesity,” Journal of
Pediatrics, vol. 182, pp. 144-149, Mar. 2017,
DOI: 10.1016/j.jpeds.2016.11.015.

M. Al-Thani et al., “Prevalence of physical
activity and sedentary-related behaviors
among adolescents: data from the Qatar
National School Survey,” Public Health, vol.
160, pp. 150-155, Jul. 2018, DOI:
10.1016/j.puhe.2018.03.019.

S. L. Jackson and S. A. Cunningham, “The
stability of children’s weight status over time,
and the role of television, physical activity,
and diet,” Preventive Medicine. (Baltim).,
vol. 100, pp. 229-234, Jul. 2017, DOI:
10.1016/j.ypmed.2017.04.026.

X. Zhai et al., “Associations among physical
activity and smartphone use with perceived
stress and sleep quality of Chinese college
students,” Mental Health and Physical

www.psychologyandeducation.net

Activity, vol. 18, p. 100323, Mar. 2020, DOI:
10.1016/j.mhpa.2020.100323.

[10] Kemenkes, Modul Kesehatan dan Gizi.
Jakarta: Kementerian Kesehatan Republik
Indonesia, 2018.
https://pkh.kemsos.go.id/dokumen/DOCS201
81010110059.pdf

[11]M. P. Inyang, Okey-Orji, and Stella,
“Sedentary Lifestyle: Health Implications,”
IOSR Journal of Nursing and Health Science,
vol. 4, no. 2, pp. 20-25, 2015, DOI:
10.9790/1959-04212025.

[12] A. 1. Arundhana and H. Hadi, “Perilaku
sedentari sebagai faktor risiko kejadian
obesitas pada anak sekolah dasar di Kota
Yogyakarta dan Kabupaten Bantul,” Jurnal
Gizi dan Dietetik Indonesia (Indonesian
Journal of Nutrition and Dietetics), vol. 1, no.
2, p. 71, Mar. 2016, DOI:
10.21927/ijnd.2013.1(2).71-80.

[13] G. F. Fletcher, C. Landolfo, J. Niebauer, C.
Ozemek, R. Arena, and C. J. Lavie,
“Promoting physical activity and exercise:
jacc health promotion series,” Journal of the
American College of Cardiology., vol. 72, no.
14,  pp. 1622-1639, 2018, DOI:
10.1016/j.jacc.2018.08.2141.

[14] N. Owen, T. Sugiyama, E. E. Eakin, P. A.
Gardiner, M. S. Tremblay, and J. F. Sallis,
“Adults’ sedentary behavior: determinants
and interventions,” American Journal of
Preventive Medicine, vol. 41, no. 2, pp. 189—
196, 2011, DOI:
10.1016/j.amepre.2011.05.013.

[15] N. Matin et al., “Joint association of screen
time and physical activity on self-rated health
and life satisfaction in children and
adolescents:  the  caspian-iv  study,”
International Health, vol. 9, no. 1, pp. 58-68,
2017, DOI: 10.1093/inthealth/ihw044.

[16] S. Kolovos, A. C. Jimenez-Moreno, R.
Pinedo-Villanueva, S. Cassidy, and G. A.
Zavala, “Association of sleep, screen time
and physical activity with overweight and
obesity in Mexico,” Eating and Weight
Disorders, no. 0123456789, 2019, DOI:

6038



PSYCHOLOGY AND EDUCATION (2021) 58(2): 6033-6040

ISSN: 00333077

10.1007/s40519-019-00841-2.

[17]Z.-B. Cao, “Physical Activity Level and
Physical ~ Activity Recommendation in
Japan,”  Physical  Activity,  EXxercise,
Sedentary Behaviour and Health, 2015, DOI:
10.1007/978-4-431-55333-5_1.

[18] K. L. Piercy, F. Bevington, A. Vaux-Bjerke,
S. W. Hilfiker, S. Arayasirikul, and E. Y.
Barnett, “Understanding  contemplators’
knowledge and awareness of the physical
activity guidelines,” Journal of Physical
Activity and Health, vol. 17, no. 4, pp. 404—
411, 2020, DOI: 10.1123/jpah.2019-0393.

[19]L. M. Vanderloo et al., “Association of
screen time and cardiometabolic risk in
school-aged children,” Preventive Medicine
Reports, p. 101183, Aug. 2020, DOI:
10.1016/j.pmedr.2020.101183.

[20] P. H. Lee, D. J. Macfarlane, T. H. Lam, and
S. M. Stewart, “Validity of the international
physical activity questionnaire short form
(IPAQ-SF): A systematic  review,”
International Journal of Behavioral Nutrition
and Physical Activity., vol. 8, pp. 1-11, 2011,
DOI: 10.1186/1479-5868-8-115.

[21] C. Cleland, S. Ferguson, G. Ellis, and R. F.
Hunter, “Validity of the international
physical activity questionnaire (IPAQ) for
assessing  moderate-to-vigorous  physical
activity and sedentary behavior of older
adults in the United Kingdom,” BMC
Medical Research Methodology, vol. 18, no.
1, pp. 1-12, 2018, DOI: 10.1186/s12874-018-
0642-3.

[22] M. Churiyah, S. Sholikhan, F. Filianti, and D.
A. Sakdiyyah, “Indonesia  Education
Readiness Conducting Distance Learning in
Covid-19 Pandemic Situation,” International
Journal of Multicultural and Multireligious
Understanding., vol. 7, no. 6, p. 491, 2020,
DOI: 10.18415/ijmmu.v7i6.1833.

[23] C. Chen, S. Chen, P. Wen, and C. E. Snow,
“Are screen devices soothing children or
soothing parents? Investigating  the
relationships among children’s exposure to
different types of screen media, parental

www.psychologyandeducation.net

efficacy, and home literacy practices,”
Computers in Human Behavior., vol. 112, p.
106462, 2020, DOI:
10.1016/j.chb.2020.106462.

[24] M. O. Mireku et al., “Processed data on the
night-time use of screen-based media devices
and adolescents’ sleep quality and health-
related quality of life,” Data in Brief, vol. 23,
2019, DOI: 10.1016/j.dib.2019.103761.

[25] P. C. Wu et al.,, “Myopia Prevention and
Outdoor Light Intensity in a School-Based
Cluster Randomized Trial,” Ophthalmology,
vol. 125, no. 8, pp. 1239-1250, Aug. 2018,
DOI: 10.1016/j.0ophtha.2017.12.011.

[26] C. Wai Wong et al., “Digital Screen Time
During COVID-19 Pandemic: Risk for a
Further ~ Myopia Boom?,” Am. J.
Ophthalmology., 2020, DOl:
10.1016/j.2j0.2020.07.034.

[27] C. Lanca and S. Saw, “The association
between digital screen time and myopia: A
systematic review,” Ophthalmic
Physiological Optics., vol. 40, no. 2, pp. 216—
229, Mar. 2020, DOI: 10.1111/0p0.12657.

[28] N. Stiglic and R. Viner, “Effect of screentime
on the health and well being of children and
adolescents: A  systematic review of
reviews,” BMJ Open, vol. 9, no. 1, 2019,
DOI: 10.1136/bmjopen-2018-023191.

[29] S. M. Hrafnkelsdottir et al., “Less screen time
and more physical activity is associated with
more stable sleep patterns among Icelandic
adolescents,” Sleep Health, Apr. 2020, DOI:
10.1016/j.sleh.2020.02.005.

[30] Y. R. Chassiakos et al., “Children and
adolescents and digital media,” Pediatrics,
vol. 138, no. 5, Nov. 2016, DOIL:
10.1542/peds.2016-2593.

[31] R. Saelee, J. A. Gazmararian, R. Haardorfer,
and S. F. Suglia, “Associations between the
neighborhood social environment and obesity
among adolescents: Do physical activity,
screen time, and sleep play a role?” Health
and Place, vol. 64, p. 102380, Jul. 2020, DOI:
10.1016/j.healthplace.2020.102380.

[32] C. P. Friel, A. T. Duran, A. Shechter, and K.

6039



PSYCHOLOGY AND EDUCATION (2021) 58(2): 6033-6040

ISSN: 00333077

M. Diaz, “U.S. Children Meeting Physical
Activity, Screen  Time, and Sleep
Guidelines,” American Journal of Preventive
Medicine, Aug. 2020, DOl:
10.1016/j.amepre.2020.05.007.

[33] Y. C. Lin, M. C. Tsai, C. Strong, Y. P. Hsieh,
C. Y. Lin, and C. S. C. Lee, “Exploring
mediation roles of child screen-viewing
between parental factors and child
overweight in Taiwan,” International Journal
of Environmental Research and Public
Health, vol. 17, no. 6, Mar. 2020, DOI:
10.3390/ijerph17061878.

[34] [34] J. D. Cameron et al, “The
mediating role of energy intake on the
relationship between screen time behavior
and body mass index in adolescents with
obesity: The hearty study,” Appetite, vol.
107, pp. 437-444, Dec. 2016, DOI:
10.1016/j.appet.2016.08.101.

[35]J. M. Nagata, H. S. Abdel Magid, and K.
Pettee Gabriel, “Screen Time for Children
and Adolescents During the Coronavirus
Disease 2019 Pandemic,” Obesity, pp. 0-2,
2020, DOI: 10.1002/0by.22917.

[36] C. Fennell, E. L. Glickman, A. Lepp, J. D.
Kingsley, and J. E. Barkley, “The
relationship between cell phone use, physical
activity, and sedentary behavior in united
states adults above college-age,” International
Journal of Environmental Research and
Public Health., vol. 6, no. 4, pp. 63-70, 2018,
DOI: 10.13189/5aj.2018.060401.

[37] M. Crowe, H. Sampasa-Kanyinga, T. J.
Saunders, H. A. Hamilton, E. I. Benchimol,
and J. P. Chaput, “Combinations of physical
activity and screen time recommendations
and their association with overweight/obesity
in adolescents,” Canadian Journal of Public
Health, 2020, DOI: 10.17269/s41997-020-
00313-6.

[38]J. Vanhelst et al., ‘“Physical activity
awareness of European adolescents: the
helena study,” Journal of Sports Sciences.,
vol. 36, no. 5, pp. 558-564, 2018, DOI:
10.1080/02640414.2017.1323116.

www.psychologyandeducation.net

[39] L. Hachfeld, B. MacWilliams, and B.
Schmidt, “Physical awareness a key to
improving adolescent male health: a
grounded theory study of the perception of
testicular self-examination in male student-
athletes,” Journal for Nurse Practitioners, vol.
12, no. 4, pp. 243-249, 2016, DOI:
10.1016/j.nurpra.2015.10.024.

[40] N. M. Berry, R. Nolan, and J. Dollman,
“Associations of awareness of physical
activity recommendations for health and self-
reported physical activity behaviors among
adult South Australians,” Journal of Science
and Medicine in Sport, vol. 19, no. 10, pp.
837-842, 2016, DOI:
10.1016/j.jsams.2015.12.521.

[41] M. Lahart, C. Reichl, G. S. Metsios, A. M.
Nevill and A. R. Carmichael, “Physical
activity and awareness in breast screening
attendees in black country, U.K.,” Health
Promotion International, vol. 31, no. 1, pp.
13-22, 2016, DOI: 10.1093/heapro/dau053.

6040



