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sectional study to evaluate student health-related fitness and eating behavior. This
research involves digital interventions and information technology in the form of using
training videos and web-based fitness applications. Data collection was carried out on
56 students using a fitness test, the Eating Behavior Pattern Questionnaire (EBPQ), and
a self-administered questionnaire. The result shows that all the studies reported on

Keywords: physical activity, the result also reveals that physical activity through ICT has a positive
Digital technology intervention; eating impact on other aspects such as psychosocial aspects. The conclusion of this study is
behavior; information technology the use of ICT for lifestyle behaviors is reported to be effective in ensuring health
intervention; physical activity behaviors that promote physical health and eating behavior.

1. Introduction

Physical activity (PA) provides many health benefits, improves fitness, and will ultimately affect
people's welfare. If the level of public health is high, it will reduce health costs so that people can
save for their other living needs [1]. Research shows that physical inactivity causes high costs for
health, this condition occurs in almost all countries in the world and 80% occurs in high-income
countries [2]. Physical activity is highly recommended for people of all ages, from children to the
elderly. Participation in physical activity is a strategy to avoid and reduce non-infectious diseases
caused by lack of movement. The World Health Organization (WHO) states that increased
participation in physical activity can prevent premature deaths [3]. The level of participation in
physical activity that is carried out more than the minimum recommended by WHO can reduce the
risk of colon and breast cancer, heart disease, stroke, and diabetes between 20-30% [4,5]. Lack of
physical activity (PA) increases the risk of type 2 diabetes, including in overweight and obese people.
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Many researchers have found that sitting time has a role in cardiometabolic diseases, besides that it
is also stated that sedentary behavior (SB) is an independent risk factor [6-9]. Sedentary behavior is
time spent sitting at a desk, watching television, reading, and other activities without physical activity
[10]. Research shows that low sedentary behavior (physically active) has been shown to reduce the
risk of disease [9,11].

Non-Communicable Diseases (NCDs) are non-infectious diseases that are the main cause of death
and morbidity almost all over the world, accounting for as many as 65% causing death [12,13].
Lifestyle factors are the main cause of NCDs including poor diet, low physical activity, tobacco,
adiposity, and excess alcohol [13]. Therefore, it is very important to conduct interventions that can
change lifestyle behavior and improve health. Evidence regarding the effectiveness of education and
policies-based interventions to improve lifestyles and health has been systematically evaluated
[13,14]. The use of novel information and digital technologies such as the Internet and mobile
applications is considered very effective in improving lifestyles. These technological interventions are
considered promising because they can reach a large scale, low cost, as well as opportunities for real-
time modifications and improvements. However, studies regarding this matter are still not well
established and have not been reviewed systematically. The growth and development of technology
are currently very rapid, and the benefits of its sophistication are felt in people's daily lives. The use
of information and digital technologies such as websites, mobile devices, mobile applications,
telehealth, and tele media have been presented as a cost-effective platform to promote physical
activity and improve health [15-17].

Access to this technology has greatly increased in all countries in the world, penetration of the
Internet is recorded at 95% in developed countries and 60% worldwide [18]. The same thing also
happens with the use of smartphones, as many as 90-95% of adults between 16-55 years own
smartphones [19]. This means that most of the population in every country in the world has access
to and can use information systems and technology to support their lives, especially those related to
their health and lifestyle. Digital technology enables researchers, educators, and health practitioners
to develop behavioral theory-based interventions to improve public health and welfare effectively
and efficiently [20]. The benefits of information technology are used as a behavior change technique
to meet the special needs of certain individuals or populations [21,22]. Thus, it can be concluded that
information and digital technology are the vehicles for improving health and lifestyles in an
informative way by empowering certain technology-based programs.

Although the benefits of digital technology and information have been widely expressed,
different opinions state that the use of digital technology for the promotion and change of healthy
behavior also creates a "digital divide". This is due to the use of smartphones or web applications,
most of which can only be accessed by people with high education and economic levels [23,24]. A
person's digital health literacy is a term used to describe an individual's ability to seek, understand,
criticize, and act on health-related knowledge and guidance. This is conveyed through digital
technology which is an important factor to determine which individuals can access digital
technologies that promote health and healthy lifestyle behaviors [25-27]. Several studies have shown
that individuals with lower levels of education and socioeconomic status tend to have lower eHealth
literacy and consequently do not generate the same benefits as those with higher levels of education
and socioeconomic status [28-30].

The intervention of physical activity and the way of diet is needed to improve a healthy lifestyle
and prevent non-communicable diseases. High rates of sedentary behavior and low rates of
participation in sports/physical activity result in a high risk of various hypokinetic diseases (53% heart
and stroke). This study aims to conduct a cross-sectional study to evaluate student health-related
fitness and eating behavior. This research involves digital interventions and information technology
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in the form of using training videos and web-based fitness applications. Data collection was carried
out on 356 students using a fitness test and the Eating Behavior Pattern Questionnaire (EBPQ), and
a self-administered questionnaire.

2. Methodology
2.1 Method

This study used a quasi-experimental design, with participants assigned to either intervention or
control groups. All subjects were informed about the procedure and provided written informed
consent to participate. The intervention in this study was the use of the Strength Training Video [31]
and the "Mahasiswa Bugar" application as a web-based fitness application. The data taken is the level
of physical activity (SB, light, moderate, and vigorous) through the accelerometer Actigraph during
the pre-posttest. Eating behavior was measured using the EBPQ, and that data was also obtained
through a self-administered questionnaire.

2.2 Participants

Participants in this study were divided into intervention and control groups using a coin-toss
random assignment. Participants were students in the age range of 17-22 years, with a low level of
physical activity category based on a self-administered questionnaire PA. Based on this category, the
participants included in this criterion consisted of men (N=36) and women (N=40). All participants
signed the statement of informed consent.

2.3 Instruments
2.3.1 Accelerometer Actigraph for objective instrument of PA dan SB

Participants wore an Actigraph GT3X-BT accelerometer model mounted above their right hip
(mid-axillary line) for 7 consecutive days without removing it, except when they were showering. This
accelerometer Actigraph functions to measure movement behaviors and provides actual physical
activity data at light, moderate, and vigorous PA levels. To extract data, Actigraph GT3XP-BTLE is also
supported by ActiLife 6 single as software to read and analyze the data. The type of accelerometer
Actigraph and Actilife used is as shown in Figure 1 and 2 below.

Fig. 1. Actigraph GT3X-BT
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Fig. 2. ActiLife software for data analysis platform
2.3.2 Eating Behavior Pattern Questionnaire (EBPQ)

Variable habits and eating behavior were measured using the EBPQ by Chenxi et al., [32]. The
EBPQ consists of 51 item statements developed from six indicators including low-fat eating,
emotional eating, snacking on sweets, cultural/lifestyle behaviors, haphazard planning, and meal
skipping. This instrument uses a Likert scale with a reliability coefficient of 0.84. Data collection was
carried out during pre and post-tests on the same sample, then the results were processed using
statistical analysis.

2.3.3 Self-administered questionnaire: the Godin Leisure-time PA questionnaire

The self-administered questionnaire used was in the form of self-reported physical activity during
the pre, mid, and posttests. A self-administered questionnaire using The Godin Leisure-Time PA
Questionnaire (GSLTPAQ) [33]. The Godin Leisure-Time PA Questionnaire is a Free Time Physical
Activity Questionnaire that is widely used in research related to physical activity and sedentary
behavior. This instrument aims to administer all the participants' physical activity before and during
the study. Participants' physical activity recorded in this instrument will be converted into MET values
to indicate their activity level (light, moderate, or vigorous). GSLTPAQ is a self-administered
guestionnaire consisting of 4 items with three questions. first, look for information about how many
times a person engages in light, moderate, or vigorous physical activity for at least 15 min duration
in a typical week. The score obtained from the GSLTPAQ includes the total weekly LTPA, which is
called the Leisure Score Index (LSI). The number of bouts at each intensity is multiplied by 3, 5, and 9
Metabolic Equivalents (METs) and summed. The LS| score can be used to determine an individual's
physical activity level from the lowest PA level to the highest.

2.3.4 Intervention

The intervention was conducted for 16 sessions with a frequency of 3 times per week and a
duration of 60 minutes per meeting. This intervention was carried out based on belief in cognitive
social theory which targets participants' self-efficacy towards their daily physical activities.

In particular, the development of the goals to be achieved is strengthened by feedback from
individuals and peer models with low sedentary behavior. Interventions are carried out in a
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combination of online and offline. Online interventions were conducted using Zoom media, where
participants practiced using training videos and web applications provided by researchers, and
supervision by researchers through Zoom media. Offline interventions are conducted face-to-face in
the gym where participants did exercises using video training and web applications and are under
direct supervision by researchers. The training program in each session can be seen in Table 1 below.

Table 1

Program Intervention

Session Time Intervention program

X1 120’ Pretest & dietary course

1 60’ Video training 1: strength training

2 60’ Video training 2: endurance training

3 60’ Video training 3: flexibility training

4 60’ Video training 4: agility training

5 60’ Video training 5: balance training

6 60’ Web app 1: strength training

7 60’ Web app 2: endurance training

8 60’ Web app 3: flexibility training

9 60’ Web app 4: agility training

10 60’ Web app 5: balance training

11 60’ Video training & web app 1: strength training
12 60’ Video training & web app 2: endurance training
13 60’ Video training & web app 3: flexibility training
14 60’ Video training & web app 4: agility training
15 60’ Video training & web app 5: balance training
16 60’ Combination training & dietary course

X2 120’ Post test

Before intervening in the first session, participants were asked to fill out a pre-test instrument in
the form of The Godin Leisure-time PA Questionnaire and EBPQ. In addition, participants were asked
to use the accelerometer for 7 days. After 7 days the accelerometer was removed for analysis, then
the first session of intervention was carried out and continued until the end. After 16 intervention
sessions, the participants returned to fill in the instrument for the post-test, and measurements were
taken using the accelerometer again for 7 days. After that, all research data will be analyzed using
statistics to see the effects of the interventions carried out. The intervention steps carried out can be
seen in Figure 3 below.

A Treatment
Group is N A Pretestis .| A Treatmentis N A Posttest is
A Random randomly given g given given
Sample is assigned
drawn from
the
Population \ A Control
Group is N A Pretestis .| NO Treatment N A Posttestis
randomly given g is given given
assigned

Fig. 3. The intervention steps

307



Journal of Advanced Research in Applied Sciences and Engineering Technology
Volume 32, Issue 1 (2023) 303-314

2.3.5 Analysis data

Data analysis used a paired sample t-test to test the effect of the intervention on increasing
physical activity and eating behavior of participants. This was aimed at seeing the effect of
interventions carried out through video training and web applications on participants' physical
activity and eating behavior. Data analysis using SPSS version 26 with a significance value of 0.05.

3. Results

The results of data analysis regarding sample descriptions are available in Table 2. The table
describes the descriptive characteristics of the participants consisting of height, weight, BMI, Total
Physical Activity (TPA), moderate to vigorous physical activity (MVPA), screen time, total sleep, and
eating behavior. The data in Table 2 describes the description of the average value of each
component of physical activity and sedentary behavior and eating behavior based on the
accelerometer Actigraph. Next, the difference in values between the pre and post-tests can be seen
in Figure 4-10.

Table 2
Description of the sample based on pre and post test
Component Sex N Mean Std. deviation
Height Pre 76 163.81 6.66
Post 76 163.83 6.65
. Pre 76 63.06 10.93
Weight post 76 59.94 9.55
BMI Pre 76 25.22 6.69
post 76 20.43 3.74
TPA Pre 76 183.53 27.41
post 76 272.33 26.08
Pre 76 88.13 59.29
MVPA post 76 146.18 55.83
Screen time Pre 76 173.13 64.76
post 76 119.24 36.54
Total sleep Pre 76 659.15 67.99
post 76 667.52 66.36
Eating behavior Pre 76 161.80 61.06
post 76 255.68 43.10

(a) (b)
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Fig. 4. (a) Pre and (b) post-test of height
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Fig. 5. (a) Pre and (b) post-test of weight
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Fig. 6. (a) Pre and (b) post-test of BMI
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Fig. 8. (a) Pre and (b) post-test of moderate to vigorous physical activity
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Fig. 9. (a) Pre and (b) post-test of moderate to vigorous physical activity
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Fig. 10. (a) Pre and (b) post-test of eating behavior

Inference data analysis using paired sample t-test showed that there was an effect of intervention
using video training and web application on several components of physical activity such as weight
(t=6.579, p=0.00), BMI (t=28.162, p=0.00), TPA (t= -21.541, p = 0.00), MVPA (t= -8.839, p = 0.00),
screen time, (t=7.529, p = 0.00), and eating behavior (t=-18.953, p = 0.00). Meanwhile for the height
component (t=-1.424, p =0.159), and total sleep (t =- 0.749, p = 0.456), there is no significant effect.
For more details, the analysis of inference data can be seen in Table 3 below.

Table 3
Analysis inference and eating behavior
t df Sig.(2-tailed)

Pair 1 heihgt_pre - Heihgt_post -1.424 76 .159
Pair 2 weight_pre - weight_post 6.579 76 .000
Pair 3 BMI_pre - BMI_post 28.162 76 .000
Pair 4 TPA_Pre - TPA_Post -21.541 76 .000
Pair 5 MPVA_pre - MPVA_Post -8.839 76 .000
Pair 6 Screen_Time_pre - Screen_time_post 7.529 76 .000
Pair 7 Total_Sleep_pre - Total_sleep_post -.749 76 456
Pair 8 Eating_Behavior_pre- Eating_behavior_post -18.953 76 .000

The results of this study are in line with several conceptual studies which believe that physical
activity interventions are fitness education conducted in certain communities that have an effective
role in promoting physical activity and have a positive impact on other aspects such as psychosocial
aspects. The intervention which constitutes fitness education in this study is believed to be a
comprehensive multidisciplinary approach to help individuals acquire knowledge, attitudes, beliefs,
and long-term active and healthy lifestyle behaviors [34-38]. Fitness education will be very effective
when combined with the use of information and digital technology [39]. The use of information and
digital technology in this study aims to increase individual skills and interest in physical activity
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through movement experiences designed to help them stay active and have a healthy lifestyle
[40,41]. Modifications in lifestyle programs increased physical activity, and eating behavior using
information and digital technology in the school, family, and community environment are efficacious
interventions in the short term, with the potential to dramatically reduce the risks associated with
chronic disease in the long term [42]. This is in line with current research regarding physical activity
[43-57].

4. Conclusions

Based on the analysis of the data presented above, this study concludes that the use of ICT for
health-promoting lifestyle behaviors was reported to be effective in ensuring health behaviors that
can improve physical health and eating behavior. The conclusion of this study is the use of ICT for
lifestyle behaviors is reported to be effective in ensuring health behaviors that promote physical
health and eating behavior.

Acknowledgment

This research is funded by Universitas Pendidikan Indonesia (UPI) Grant. The authors fully
acknowledged Universitas Pendidikan Indonesia (UPI) for the approved fund which makes this
important research viable and effective. The authors also acknowledged the UPI Publication Journal
Office (KJP UPI) for facilitating the completion of this research article.

References

[1]  McTiernan, A. N. N. E., Christine M. Friedenreich, Peter T. Katzmarzyk, Kenneth E. Powell, Richard Macko, David
Buchner, Linda S. Pescatello et al. "Physical activity in cancer prevention and survival: a systematic
review." Medicine and science in sports and exercise 51, no. 6 (2019): 1252.
https://doi.org/10.1249/MSS.0000000000001937

[2]  Kolu, Paivi, Jaana T. Kari, Jani Raitanen, Harri Sievanen, Kari Tokola, Eino Havas, Jaakko Pehkonen et al. "Economic
burden of low physical activity and high sedentary behaviour in Finland." J Epidemiol Community Health 76, no. 7
(2022): 677-684. https://doi.org/10.1136/jech-2021-217998

[3] Carty, Catherine, Hidde P. van der Ploeg, Stuart JH Biddle, Fiona Bull, Juana Willumsen, Lindsay Lee, Kaloyan
Kamenov, and Karen Milton. "The first global physical activity and sedentary behavior guidelines for people living
with disability." Journal of Physical Activity and Health 18, no. 1 (2021): 86-93. https://doi.org/10.1123/jpah.2020-
0629

[4] Rhodes, Ryan E., Michelle D. Guerrero, Leigh M. Vanderloo, Kheana Barbeau, Catherine S. Birken, Jean-Philippe
Chaput, Guy Faulkner et al. "Development of a consensus statement on the role of the family in the physical activity,
sedentary, and sleep behaviours of children and youth." International Journal of Behavioral Nutrition and Physical
Activity 17, no. 1 (2020): 1-31. https://doi.org/10.1186/s12966-020-00973-0

[5] Chastin, Sebastien FM, Duncan E. McGregor, Stuart JH Biddle, Greet Cardon, Jean-Philippe Chaput, Philippa M. Dall,
Paddy C. Dempsey et al. "Striking the right balance: evidence to inform combined physical activity and sedentary
behavior recommendations." Journal of Physical Activity and Health18, no. 6 (2021): 631-637.
https://doi.org/10.1123/jpah.2020-0635

[6] Jiang, Liyuan, Yong Cao, Shuangfei Ni, Xiang Chen, Minxue Shen, Hongbin Lv, and Jianzhong Hu. "Association of
sedentary behavior with anxiety, depression, and suicide ideation in college students." Frontiers in psychiatry 11
(2020): 566098. https://doi.org/10.3389/fpsyt.2020.566098

[71 Belala, Nacera, Carolin Maier, Patrick Heldmann, Michael Schwenk, and Clemens Becker. "A pilot observational
study to analyze (in) activity and reasons for sedentary behavior of cognitively impaired geriatric acute
inpatients." Zeitschrift fur Gerontologie und Geriatrie 52, no. Suppl 4 (2019): 273. https://doi.org/10.1007/s00391-
019-01644-x

[8] Thorp, Alicia A., Genevieve N. Healy, Neville Owen, J. O. Salmon, Kylie Ball, Jonathan E. Shaw, Paul Z. Zimmet, and
David W. Dunstan. "Deleterious associations of sitting time and television viewing time with cardiometabolic risk
biomarkers: Australian Diabetes, Obesity and Lifestyle (AusDiab) study 2004—2005." Diabetes care 33, no. 2 (2010):
327-334. https://doi.org/10.2337/dc09-0493

311


https://doi.org/10.1249/MSS.0000000000001937
https://doi.org/10.1136/jech-2021-217998
https://doi.org/10.1123/jpah.2020-0629
https://doi.org/10.1123/jpah.2020-0629
https://doi.org/10.1186/s12966-020-00973-0
https://doi.org/10.1123/jpah.2020-0635
https://doi.org/10.3389/fpsyt.2020.566098
https://doi.org/10.1007/s00391-019-01644-x
https://doi.org/10.1007/s00391-019-01644-x
https://doi.org/10.2337/dc09-0493

Journal of Advanced Research in Applied Sciences and Engineering Technology
Volume 32, Issue 1 (2023) 303-314

(9]

(10]

(11]

(12]

[13]

(14]

(15]

(16]

(17]

(18]

(19]

[20]

[21]

[22]

[23]

[24]

Chang, Ya-Ju, John Bellettiere, Suneeta Godbole, Samaneh Keshavarz, Joseph P. Maestas, Jonathan T. Unkart,
Daniel Ervin et al. "Total sitting time and sitting pattern in postmenopausal women differ by hispanic ethnicity and
are associated with cardiometabolic risk biomarkers." Journal of the American Heart Association 9, no. 4 (2020):
€013403. https://doi.org/10.1161/JAHA.119.013403

Marin, Kliver Antonio, Helen Hermana Miranda Hermsdorf, Fabiane Aparecida Canaan Rezende, M. D. C. G. Peluzio,
and Antonio José Natali. "A systematic review of cross-sectional studies on the association of sedentary behavior
with cardiometabolic diseases and related biomarkers in South American adults." Nutr hosp 37, no. 2 (2020): 359-
373.

Ramadi, Ailar, and Robert G. Haennel. "Sedentary behavior and physical activity in cardiac rehabilitation
participants." Heart & Lung 48, no. 1 (2019): 8-12. https://doi.org/10.1016/j.hrtIng.2018.09.008

Reiner, Robert C., Helen Elizabeth Olsen, Chad Thomas lIkeda, Michelle M. Echko, Katherine E. Ballestreros, Helen
Manguerra, Ira Martopullo et al. "Diseases, injuries, and risk factors in child and adolescent health, 1990 to 2017:
findings from the Global Burden of Diseases, Injuries, and Risk Factors 2017 Study." JAMA pediatrics 173, no. 6
(2019): €190337-e190337.

Shield, Kevin, Jakob Manthey, Margaret Rylett, Charlotte Probst, Ashley Wettlaufer, Charles DH Parry, and Jiirgen
Rehm. "National, regional, and global burdens of disease from 2000 to 2016 attributable to alcohol use: a
comparative risk assessment study." The Lancet Public Health5, no. 1 (2020): e51-e61.
https://doi.org/10.1016/52468-2667(19)30231-2

Caceres, Billy A., Carl G. Streed Jr, Heather L. Corliss, Donald M. Lloyd-Jones, Phoenix A. Matthews, Monica
Mukherjee, Tonia Poteat, Nicole Rosendale, Leanna M. Ross, and American Heart Association Council on
Cardiovascular and Stroke Nursing; Council on Hypertension; Council on Lifestyle and Cardiometabolic Health;
Council on Peripheral Vascular Disease; and Stroke Council. "Assessing and addressing cardiovascular health in
LGBTQ adults: a scientific statement from the American Heart Association." Circulation 142, no. 19 (2020): e321-
e332. https://doi.org/10.1161/CIR.0000000000000914

Willumsen, Juana, and Fiona Bull. "Development of WHO guidelines on physical activity, sedentary behavior, and
sleep for children less than 5 years of age." Journal of physical activity and health 17, no. 1 (2020): 96-100.
https://doi.org/10.1123/jpah.2019-0457

Marques, Gongalo, Rui Pitarma, Nuno M. Garcia, and Nuno Pombo. "Internet of things architectures, technologies,
applications, challenges, and future directions for enhanced living environments and healthcare systems: a
review." Electronics 8, no. 10 (2019): 1081. https://doi.org/10.3390/electronics8101081

Triantafyllidis, Andreas K., and Athanasios Tsanas. "Applications of machine learning in real-life digital health
interventions: review of the literature." Journal of medical Internet research 21, no. 4 (2019): e12286.
https://doi.org/10.2196/12286

Milne-lves, Madison, Ching Lam, Caroline De Cock, Michelle Helena Van Velthoven, and Edward Meinert. "Mobile
apps for health behavior change in physical activity, diet, drug and alcohol use, and mental health: systematic
review." JMIR mHealth and uHealth 8, no. 3 (2020): e17046. https://doi.org/10.2196/17046

Granato, Daniel, Verdnica Maria de Araujo Calado, and Basil Jarvis. "Observations on the use of statistical methods
in food science and technology." Food Research International 55 (2014): 137-149.
https://doi.org/10.1016/].foodres.2013.10.024

Ragadhita, R., A. Amalliya, S. Nuryani, M. Fiandini, A. B. D. Nandiyanto, A. Hufad, A. Mudzakir et al. "Sustainable
carbon-based biosorbent particles from papaya seed waste: preparation and adsorption isotherm." Moroccan
Journal of Chemistry 11, no. 2 (2023): 11-2.

Friedenreich, Christine M., Charlotte Ryder-Burbidge, and Jessica McNeil. "Physical activity, obesity and sedentary
behavior in cancer etiology: epidemiologic evidence and biologic mechanisms." Molecular oncology 15, no. 3
(2021): 790-800. https://doi.org/10.1002/1878-0261.12772

Dugas, Michelle, Guodong Gao, and Ritu Agarwal. "Unpacking mHealth interventions: a systematic review of
behavior change techniques used in randomized controlled trials assessing mHealth effectiveness." Digital health 6
(2020): 2055207620905411. https://doi.org/10.1177/2055207620905411

Sheeran, Paschal, Charles E. Wright, Aya Avishai, Megan E. Villegas, Jan Willem Lindemans, William MP Klein,
Alexander J. Rothman, Eleanor Miles, and Nikos Ntoumanis. "Self-determination theory interventions for health
behavior change: Meta-analysis and meta-analytic structural equation modeling of randomized controlled
trials." Journal of Consulting and Clinical Psychology 88, no. 8 (2020): 726. https://doi.org/10.1037/ccp0000501
Azzopardi-Muscat, Natasha, and Kristine Sgrensen. "Towards an equitable digital public health era: promoting
equity through a health literacy perspective." European journal of public health 29, no. Supplement_3 (2019): 13-
17. https://doi.org/10.1093/eurpub/ckz166

312


https://doi.org/10.1161/JAHA.119.013403
https://doi.org/10.1016/j.hrtlng.2018.09.008
https://doi.org/10.1016/S2468-2667(19)30231-2
https://doi.org/10.1161/CIR.0000000000000914
https://doi.org/10.1123/jpah.2019-0457
https://doi.org/10.3390/electronics8101081
https://doi.org/10.2196/12286
https://doi.org/10.2196/17046
https://doi.org/10.1016/j.foodres.2013.10.024
https://doi.org/10.1002/1878-0261.12772
https://doi.org/10.1177/2055207620905411
https://doi.org/10.1037/ccp0000501
https://doi.org/10.1093/eurpub/ckz166

Journal of Advanced Research in Applied Sciences and Engineering Technology
Volume 32, Issue 1 (2023) 303-314

[25]

(26]

(27]

(28]

[29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

(38]

(39]

[40]

[41]

[42]

Shiferaw, Kirubel Biruk, Eden Abetu Mehari, and Tewodros Eshete. "eHealth literacy and internet use among
undergraduate nursing students in a resource limited country: A cross-sectional study." Informatics in Medicine
Unlocked 18 (2020): 100273. https://doi.org/10.1016/j.imu.2019.100273

Kemp, Emma, Joshua Trigg, Lisa Beatty, Chris Christensen, Haryana M. Dhillon, Anthony Maeder, Patricia AH
Williams, and Bogda Koczwara. "Health literacy, digital health literacy and the implementation of digital health
technologies in cancer care: the need for a strategic approach." Health Promotion Journal of Australia 32 (2021):
104-114. https://doi.org/10.1002/hpja.387

Neter, Efrat, Esther Brainin, and Orna Baron-Epel. "Group differences in health literacy are ameliorated in ehealth
literacy." Health Psychology and Behavioral Medicine 9, no. 1 (2021): 480-497.
https://doi.org/10.1080/21642850.2021.1926256

Karnoe, Astrid, Dorthe Furstrand, Karl Bang Christensen, Ole Norgaard, and Lars Kayser. "Assessing competencies
needed to engage with digital health services: development of the eHealth literacy assessment toolkit." Journal of
Medical Internet Research 20, no. 5 (2018): e178. https://doi.org/10.2196/jmir.8347

Estacio, Emee Vida, Rebecca Whittle, and Joanne Protheroe. "The digital divide: examining socio-demographic
factors associated with health literacy, access and use of internet to seek health information." Journal of health
psychology 24, no. 12 (2019): 1668-1675. https://doi.org/10.1177/1359105317695429

Elena-Bucea, Anca, Frederico Cruz-Jesus, Tiago Oliveira, and Pedro Simdes Coelho. "Assessing the role of age,
education, gender and income on the digital divide: Evidence for the European Union." Information Systems
Frontiers 23 (2021): 1007-1021. https://doi.org/10.1007/s10796-020-10012-9

Singhal, Ravi, Adarsh Kumar, Harvinder Singh, Stephanie Fuller, and Sukhpal S. Gill. "Digital device-based active
learning approach using virtual community classroom during the COVID-19 pandemic." Computer Applications in
Engineering Education 29, no. 5 (2021): 1007-1033. https://doi.org/10.1002/cae.22355

Cai, Chenxi, Zhengxiao Zhang, Samantha Mcdonald, Cody Strom, Rachel J. Skow, Linda E. May, Craig D. Steinback,
and Margie H. Davenport. "Leisure-time physical activity before and during pregnancy is associated with improved
insulin resistance in late pregnancy." International Journal of Environmental Research and Public Health 18, no. 9
(2021): 4413. https://doi.org/10.3390/ijerph18094413

Jastrow, Florian, Steffen Greve, Mareike Thumel, Henrike Diekhoff, and Jessica StiRenbach. "Digital technology in
physical education: A systematic review of research from 2009 to 2020." German Journal of Exercise and Sport
Research 52, no. 4 (2022): 504-528. https://doi.org/10.1007/s12662-022-00848-5

Maryanti, R. . N. A., N. I. Rahayu, M. Muktiarni, D. F. Al Husaeni, A. C. H. M. A. D. Hufad, S. Sunardi, and ASEP BAYU
DANI Nandiyanto. "Sustainable development goals (SDGs) in science education: Definition, literature review, and
bibliometric analysis." Journal of Engineering Science and Technology 17 (2022): 161-181.

Kahana, Rotem, Shai Kremer, Merav Dekel Dahari, and Einat Kodesh. "The Effect of Incorporating an Exergame
Application in a Multidisciplinary Weight Management Program on Physical Activity and Fitness Indices in Children
with Overweight and Obesity." Children 9, no. 1 (2021): 18. https://doi.org/10.3390/children9010018

Suherman, Adang, Nur Indri Rahayu, and Mohammad Zaky Jajat. "Pattern of Physical Activity and Sedentary
Behavior in Early Childhood." (2021). https://doi.org/10.13189/saj.2021.091321

Ruhayati, Yati, Imas Damayanti, Nur Indri Rahayu, and Asep Hadi. "Relationship Between Students' Perceived
Exercise Benefit and Physical Activity Level During Covid-19 Pandemic in Indonesia." Malaysian Journal of Medicine
& Health Sciences 17 (2021).

Abd Rahim, Baidruel Hairiel, Leong Ngan Ping, Nor Liyana lzdihar Nor Azman, and Farah Shazleen Shaharudin.
"Adapting the Vygotsky framework to overcome left-right confusion among young dancers in Ampang, Selangor:
The participatory action research." International Journal of Advanced Research in Future Ready Learning and
Education 30, no. 1 (2023): 1-12.

Du, Shaohui, Ning Han, and Feng Yi. "Study on the Reform and Development of Modern Physical Education Teaching
Based on 5G Internet Communication Technology." Computational Intelligence and Neuroscience 2022 (2022).
https://doi.org/10.1155/2022/5604141

Ronteltap, Amber, Andrea J. Bukman, Gera E. Nagelhout, Roel CJ Hermans, Karen Hosper, Annemien Haveman-
Nies, Remko Lupker, and Catherine AW Bolman. "Digital health interventions to improve eating behaviour of people
with a lower socioeconomic position: a scoping review of behaviour change techniques." BMC nutrition 8, no. 1
(2022): 1-13. https://doi.org/10.1186/s40795-022-00635-3

RAHAYU, NUR INDRI, J. A. J. A. T. ADANG SUHERMAN, KUSTON SULTONI, M. MUKTIARNI, and RINA MARYANTI.
"TECHNOLOGY'S INFLUENCE ON PATTERN OF PHYSICAL ACTIVITY AND SEDENTARY BEHAVIORS AMONG EARLY
CHILDHOOD." Journal of Engineering Science and Technology 18, no. 1 (2023): 453-462.

Kepper, Maura M., Callie Walsh-Bailey, Ross C. Brownson, Bethany M. Kwan, Elaine H. Morrato, Jane Garbutt, Lisa
de Las Fuentes, Russell E. Glasgow, Marcelo A. Lopetegui, and Randi Foraker. "Development of a health information
technology tool for behavior change to address obesity and prevent chronic disease among adolescents: designing

313


https://doi.org/10.1016/j.imu.2019.100273
https://doi.org/10.1002/hpja.387
https://doi.org/10.1080/21642850.2021.1926256
https://doi.org/10.2196/jmir.8347
https://doi.org/10.1177/1359105317695429
https://doi.org/10.1007/s10796-020-10012-9
https://doi.org/10.1002/cae.22355
https://doi.org/10.3390/ijerph18094413
https://doi.org/10.1007/s12662-022-00848-5
https://doi.org/10.3390/children9010018
https://doi.org/10.13189/saj.2021.091321
https://doi.org/10.1155/2022/5604141
https://doi.org/10.1186/s40795-022-00635-3

Journal of Advanced Research in Applied Sciences and Engineering Technology
Volume 32, Issue 1 (2023) 303-314

(43]

[44]

[45]

(46]

[47]

(48]

(49]

(50]

(51]

(52]

(53]

(54]

(55]

(56]

(57]

for dissemination and sustainment using the ORBIT model." Frontiers in Digital Health 3 (2021): 23.
https://doi.org/10.3389/fdgth.2021.648777

Samson, Adebayo Babatunde, and Mercy Adedamola Agboola. "Correlates of physical activity and sedentary
behaviour of academic and non-academic staff in University of llorin, llorin, Nigeria." Indonesian Journal of
Multidiciplinary Research 2, no. 2 (2022): 381-388.

Abbood, Ali Mohammed Hadi. "Effectiveness of Cooperative Learning Using Multimedia in Some Physical Abilities
and Basic Skills for Junior Players in Basketball." ASEAN Journal of Physical Education and Sport Science 3, no. 1
(2024): 7-16.

Obafemi, Kayode Ezecheal, Taiye Olayinka Obafemi, and Francis Moodu Yakubu. "Effect of demonstration method
on primary school pupils' academic achievement in physical and health education." ASEAN Journal of Physical
Education and Sport Science 2, no. 2 (2023): 99-104.

Hasanovna, Hakimova Mugaddas. "The Mechanism of Development of Professional and Pedagogical Creativity of
Future Physical Education Teachers Based on A Competent Approach." ASEAN Journal of Physical Education and
Sport Science 2, no. 1 (2023): 17-22.

Ilhomovich, Ibragimov Aziz. "Boxing Training Technology Based on the Level of Physical Development of
Children." ASEAN Journal of Physical Education and Sport Science 1, no. 1 (2022): 1-8.

Al Husaeni, Dwi Novia. "Development Analysis Research on Physical Education by Mapping Keywords Using the
Vosviewer Application." ASEAN Journal of Physical Education and Sport Science 1, no. 1 (2022): 9-16.
https://doi.org/10.56294/dm?202282

Sultanto, Muhamad Anggi, Rafly lkhsanudin Al Afghani, Salsa Dilla Meisya, Isma Afina Salsabila, Shofa Sofia
Rohimat, and Mesa Rahmi Stephani. "Physical education online class for students with hearing impairment during
covid-19 pandemic." ASEAN Journal of Community and Special Needs Education 2, no. 1 (2023): 17-26.

Marcaida, Joseph P. "Physical and mental health struggles during the time of pandemic: An overview of domestic
setting." ASEAN Journal of Community and Special Needs Education 1, no. 1 (2022): 23-28.

Saodat, Orzukulova. "Organization of Extracurricular Physical Education at School and Its Role in the Physical and
Mental Improvement of Students." Indonesian Journal of Community and Special Needs Education 3, no. 2: 73-84.
https://doi.org/10.17509/ijcsne.v3i2.52175

Apriyatna, F., A. B. D. Nandiyanto, T. Kurniawan, and M. R. Bilad. "Analysis of physical fitness level elementary
school students during the covid-19 pandemic." ASEAN Journal of Science and Engineering Education 2, no. 1
(2023): 103-110.

Rusyani, Endang, Sidik Permana, and Risti Ragadhita. "Attitudes of high special school students with hearing
impairment to online adaptive physical education learning." Indonesian Journal of Teaching in Science 2, no. 1
(2022): 29-38. https://doi.org/10.17509/ijcsne.v2i2.39583

Rusyani, Endang, Sidik Permana, and Risti Ragadhita. "Attitudes of high special school students with hearing
impairment to online adaptive physical education learning." Indonesian Journal of Teaching in Science 2, no. 1
(2022): 29-38. https://doi.org/10.17509/ijcsne.v2i2.39583

Babalola, Ebenezer Omolafe, and Samuel Adenubi Onasanya. "Influence of Online and Physical Classrooms on
Students Academic Performance." Indonesian Journal of Multidiciplinary Research 4, no. 1: 27-40.

Escomes, Erlvira Lu, Chiarel Jean P. Gutierrez, lan Paul C. Sarabia, Emy A. Morbo, and Vivencio L. Calixtro Jr. "Factors
affecting distance learning of the physical education students of Sultan Kudarat State University, Mindanao,
Philippines." Indonesian Journal of Educational Research and Technology 1, no. 3 (2021): 87-94.
https://doi.org/10.17509/ijert.v1i3.41413

Calixtro Jr, Vivencio L. "Health status and job performance of physical education instructors in higher education
institutions." Indonesian journal of educational research and technology1, no. 2 (2021): 71-76.
https://doi.org/10.17509/ijert.v1i2.33418

314


https://doi.org/10.3389/fdgth.2021.648777
https://doi.org/10.56294/dm202282
https://doi.org/10.17509/ijcsne.v3i2.52175
https://doi.org/10.17509/ijcsne.v2i2.39583
https://doi.org/10.17509/ijcsne.v2i2.39583
https://doi.org/10.17509/ijert.v1i3.41413
https://doi.org/10.17509/ijert.v1i2.33418

