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Abstract :
A computer is a vital tool for UUM community in doing routine jobs and activities. Spending
many hours using a computer without breaks can cause bad effect on users’ health.
Inappropriate computer use can cause muscle and joint pain, overuse injuries of the
shoulder, arm, wrist or hand, and eyestrain. Fortunately, this pain and misery can be avoided
with only a few simple routines. Therefore, a short break from using a computer is necessary.
The break could be filled with a short and simple exercise. Physical exercise can provide
many benefits to individual and organization. Besides improving the productivity of the
organization, physical exercise also can help staff and students to be more focused, stay alert,
feel motivated, energetic, and have less stress. In response to this, this paper introduces a
digital health application to create health awareness among the UUM community. The
methods employed in the study are a preliminary investigation, requirement gathering and
analysis, prototype development, and prototype validation. From the requirement analysis
phase, 11 criteria were gathered and applied in designing the Digital Healthy Lifestyle
Application prototype. Then it was validated by the content and user interface experts. The
experts responded positively towards the application.
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1.

INTRODUCTION

Universiti Utara Malaysia (UUM) has a large community consisting of lecturers, administrative
staff, students, and general workers. Normally, the lecturers and administrative staff work for
8 to 10 hours daily in which they have to use computers. Lecturers use the computer for
teaching preparation and searching reference for their discussion, research, and publication
while administrative staff use the computer for most of their work since all the management
systems are computer-based. Students use computers for their learning and personal matters.
A mojority of UUM community use a computer for their routine jobs and activities. Spending
many hours using a computer without a break can cause negative effects on users’ health.
Excessive computer use can lead to muscle and joint pain, overuse injuries of the shoulder,
arm, wrist or hand, and eyestrain (Hakala et al., 2010; Sundarshini, Anatha Raman & Mathew
Arumai, 2018). Also, a study by Logaraj et al. (2014) as cited in Sirajuddin (2018) reported
that staring at a bright screen for hours can cause eye fatigue or eye strain, headaches, blurred
vision, burning, itching or tearing eyes, and temporary vision disorders. Shantakumari et al.
(2014) found that high prevalence related problems of vision was prominent among university
students. There is an association between sustained periods of close screen work without screen
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filters with the occurrence of the symptoms and increased interruptions of students’ learning
activities.
Research on health and ergonomics with the use of computers have been performed in the
context of working life, in line with the increasing computerization of work in the past decades.
Gunduz (2007) stated that the increasing use of a computer could be accompanied by new
health problems. It can be classified into psychological problems and physical problems. A
study by Hakala et al. (2010) and Hakala et al. (2006) also found that frequent computer-related
activities are an independent risk factor for neck-shoulder pain (NSP) and low back pain (LBP).
Neck pain in computer users is one of the health issues faced by IT professional in India
(Ayshaa & Faizan, 2016). The results in Thomee, Harenstam, and Hagberg (2012) study on
computer sleep disturbances and symptoms of depression among young adults indicate that
time spent on general computer use was associated with sleep disorders and reduced
performance for the men. As for women, using the computer without breaks was a threat factor
for several mental health results. Besides, they also found that both men and women, who are
using a computer at night and accordingly dropping their sleep were connected with most
mental health outcomes.
Fortunately, this pain and misery can be avoided with only a few simple routines. Experts
suggest to take frequent short breaks, get up to walk and stretch at least once an hour, actively
relax and interact with other people. Therefore, a short break from using a computer is
necessary. The break could be filled with a short and simple exercise. Physical exercise can
provide many benefits to individual and organization. Besides improving the productivity of
the organization, physical exercise also can help staff and students to be more focused, stay
alert, feel motivated, have more energy and have less stress. However, many people believe
that it is difficult to exercise. This is because they believe that it is time-consuming, needs
proper training and proper clothes, and can only be done in a specific time.
This paper aspires to develop a prototype of a digital healthy lifestyle application for UUM
computer user community. It describes the design of the application based on user requirements
gathered and review from experts for improvement.

2.

LITERATUR REVIEW

The World Health Organization (WHO) (1999) defined a healthy lifestyle as a way of living
that lowers the risk of being seriously ill or dying early. On the other hand, health is not just
about avoiding a disease or illness. It is also about physical, mental, and social well-being too.
Hence a healthy lifestyle is also defined as a way of living that helps people to enjoy more
aspects of their life. Besides that, adopting a healthy lifestyle can provide a more positive role
model for other people, especially in the family. It will create a better environment for children
to grow up in.
Fabbro et al. (2011) defined a healthy lifestyle as the steps, actions, and strategies one puts in
place to achieve optimum health. It is a state of complete physical, mental, and social wellbeing and not just about the absence of disease. Healthy living is about taking responsibility
and making smart health choices for today and the future. It must be based on some basic rules
which consist of the healthy and balanced nutrition, physical activity, emotional and spiritual
wellness as well as prevention of health risks (Fabbro et al., 2011). Neglecting these basic rules
is considered an unhealthy lifestyle.
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Meanwhile, the Guide to Healthy Living produced by The Board Resource Center, USA (2007)
also focuses on three main elements of healthy living namely nutrition, exercises, and thoughts.
The ten elements of healthy lifestyles that have been identified to be associated with reduced
disease risk and increased wellness are regular physical activity, eating well, managing stress,
avoiding negative habits, adopting good safety habits, learning first aid, adopting good personal
health habits, seeking and complying with medical advice, being an informed consumer, and
protecting the environment. According to the list, the first three elements - regular physical
activity (exercise), eating well, and managing stress are considered to be the priority of healthy
lifestyles. These elements of healthy lifestyles are given higher priority because the behaviors
affect people’s lives. Besides that, there are lifestyles in which large numbers of people can
make improvements. Modest changes in these behaviors can make dramatic improvements in
individual and hence public health.
Physical activity or exercise is a broad term used to describe all types of large muscle
movements. Physical activities include sports, dance, games, work, lifestyle activities, and
exercise for fitness. According to WHO, 60% to 85% of the population worldwide does not
engage in enough activity. The U.S. Department of Health and Human Services (2018)
suggests that for substantial health benefits, adults should do at least 150 minutes (2 hours and
30 minutes) a week of moderate-intensity, or 75 minutes (1 hour and 15 minutes) a week of
vigorous-intensity aerobic physical activity, or an equivalent combination of moderate and
vigorous-intensity aerobic activity. Aerobic activity should be performed in episodes of at least
10 minutes, and preferably, it should be spread throughout the week. When older adults cannot
do 150 minutes of moderate-intensity aerobic activity a week because of chronic conditions,
they should be as physically active as their abilities and conditions allow (Kottke et al., 2016).
Previously, Pollock et al. (1998) claimed that aerobic endurance training of fewer than 2 days
a week, at less than 40-50% of VO2R, and for less than 10 minutes is generally not adequate
for developing and maintaining fitness in healthy adults. However, many health benefits can
also be achieved at lower intensities of exercise if the regularity and length of training are
increased appropriately so that physical activity can be gathered during the day in shorter bouts
of 10 minutes duration.
According to Lee, Sesso and Paffenbarger (2000) as cited in Garber et al. (2011), exercising
for less than 10 minutes can result in fitness and health benefits, particularly in sedentary
individuals such as computer user. When sedentary activities are broken up by short bouts of
physical activity or standing, reduction of these adverse biological effects can occur (Healy et
al., 2008, as cited in Garber et al., 2011). Based on this, several experts introduce exercise
guidelines for computer users. The University of the Sunshine Coast has USC Ergonomic
Exercises for Computer Users and Office Worker. Monash University has its community
exercise guidelines for Monash office-based workers. However, both guidelines are presented
in graphics and the steps are explained in text form. The complete exercise provided covers
necessary parts such as the neck, shoulders, wrists, hands and arms, upper and lower back, legs,
and eyes. User can read and follow the instructions provided for each step.

3.

METHOD

The methodology for this study encompasses four stages as illustrated in Fig 1.
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Prototype Design and Development

Designing the prototype
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Expert Review

Fig 1. Research methodology.
3.1

Preliminary Investigation

First, in the preliminary investigation phase, a review of the literature was done to identify the
current situation and issues related to a healthy lifestyle and to identify the concepts and
theories of persuasion that are important to influence someone’s attitudes and behaviour. The
literature analysis is important to ensure that all possible perspectives were taken into account
before designing the application (prototype). The literature stresses that keeping a healthy
lifestyle is very important to people of all ages and status and that awareness programs of living
a healthy lifestyle are increasing worldwide and in Malaysia. However, some people are still
having difficulty in achieving a healthy lifestyle.
3.2

Requirement Gathering and Analysis

In the requirement gathering and analysis phase, user survey and comparative analysis have
been done to get user requirement for designing the application. First, we surveyed the UUM
community to identify their healthy lifestyle practices and most common and widely used
devices and communication media. This was done to identify suitable multimedia elements and
media for our digital healthy lifestyle application.
oBoth Online and offline questionnaires were used and distributed to UUM community by
convenience. There were 130 respondents (99 (76.15%) female and 31 (23.85%) male). The
respondents represented four categories of UUM community - students (56.15%), lecturers
(32.31%), administrators (5.39%), and support staff (6.15%). The majority of respondents are
Malaysian. Fig. 2 shows the demographics of the respondents.
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Fig. 2: Demographics of the respondents.
The result reveals that on average, respondents use laptop or desktop for almost 7 hours,
smartphones for nearly 10 hours, and tablet for just one and a half hours as illustrated in Table
3. Although the smartphone is the most popular device and platform used among UUM
community, we chose to develop our healthy lifestyle app for laptop/desktop platform. This is
because this platform needs the user to stay in one place to do their work and/or study.
Moreover, spending many hours on this platform is related to unhealthy lifestyle compared to
the other platforms and is a worrisome issue in the workplace.
For the design requirements, the majority of respondents agreed that, for a healthy lifestyle
application, the application should be interactive, easy to use, user friendly, and has an
appealing interface and useful/helpful content as shown in Fig. 3.

Fig. 3. Respondents’ design requirement of healthy lifestyle application.
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To identify design requirements that users want for the digital healthy lifestyle application we
asked 15 questions related to 15 design criteria as shown in Table 1.
Table 1: Application design requirement.
No
.

1
2

3

4

5

6

7

8

9

10

11

12

13

Application Design Requirements

Stron
gly
disag
ree
I like to use an application that has a
12
cartoon/ object/ animation as a guide.
I like to use applications that have
7
graphics/ images that can give a brief
overview on things/ activities.
I like to use an application that has
6
audio/ sound that explains the
concept/ activity.
I like to use applications that have
11
background music to provide more
fun.
I like to use an application that allows
9
me to complete tasks in unlimited
time.
I like to use applications that often
8
give words of encouragement and
incentive.
I like to use an application that
7
provides information about my
current activity.
I like to use an application that
7
provides a forum for discussion that
allows me to share information with
other users.
I like to use applications that have soft
10
and harmonious background colors
such as yellow, light blue, light green
and gray.
I like to use applications that have
16
bright background colors such as
red, yellow and blue.
I like to use applications that have
24
dark background colors such as
black and blue-black.
I like to use an application that has a
7
font that is clear and easy to
understand.
I like to use an application that has
28
a font that has artistic writing /
flowery.
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Disag
ree

Neutr
al

Agr
ee

Stron
gly
agree

11

26

4

33

3

15

5

49

4

51

3

38

4

47

4

47

4

46

4

37

4

35

2

15

2

21

4

56

3

13

6
4
7

20
4

9

35
5

6

18
8

4

24
5

3

25
7

5

35
4

7

28
8

31

44
2

26

29
8

4

15
6

27

30
0

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 7, Issue 06, 2020
14

15

I like to use an application that
provides enough time for me to learn
something.
I like to use applications that do not
force me to answer questions/ perform
the given activity.

7

7

14

5

46

4

50

4
6

8

22
2

Based on the result, of the 15 criteria, 11 criteria with positive high scores (agree and strongly
agree) were applied in our paper-prototype design. Three criteria as discussed in item 10, 11,
and 13 were not considered in our design because of their lower positive scores.
1.
Use cartoon/object/animation as a guide
2.
Use graphics/images that can give a brief overview of things/ activities.
3.
Use audio/sound/background music
4.
Unlimited time (avoid time out)
5.
Use encouragement/incentives words
6.
Show the status of current activity
7.
Provide forum
8.
Use soft and harmonious background colors
9.
Use readable font
10.
Provide enough time to learn something
11.
Give freedom to answer question/perform activity
Then, a comparative analysis was done to identify suitable content and design requirement for
our app, in which we reviewed related health guidelines. For content, we reviewed the USC
Ergonomic Exercises for Computer Users and Office Worker guidelines from the University
of the Sunshine Coast and the community exercise guidelines for Monash office-based workers
(2017) from Monash University as references for our app content. We chose stretching and
strengthening exercises for our app. We also performed a comparative analysis of existing
healthy lifestyle-related apps to investigate their content, elements, scopes, strengths and
limitations.
3.3 Prototype Development
In the prototype development phase, we designed a paper prototype based on the findings
gathered from the preliminary investigation and requirement analysis phase. To make it simple
and easy for users to understand, we adopted the less is more principle for our design. The 11
criteria of requirements from users have also been applied in the paper prototype.
Fig. 4 shows the main page of the prototype. We applied three criteria - use graphics/images
that can give a brief overview on things/activities, use audio/sound/background music, and use
soft and harmonious background colours in the Main page of the prototype.

Fig. 4. The Main page.
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For the Exercises page, as shown in Fig. 5, we used five criteria - cartoon/object/animation as
a guide; graphics/images that can give a brief overview on things/activities;
audio/sound/background music; soft and harmonious background colours; and give freedom to
answer question/perform activity.

Fig. 5. The Exercise page with choices of exercises.
The Exercises page offers six different exercises - Neck Exercise; Shoulder Exercise; Wrist,
hands, and arms Exercise; Upper and lower back Exercise; Legs Exercise; and Eyes Exercise.
All the Exercises pages have a similar design that applied all the identified 11 criteria discussed
in the previous section (3.2). Fig. 6 shows one example of the page.

Fig. 6 An example of the Exercise page.

Fig. 7 shows how the criteria of use encouragement/incentives words have been applied to
the design of every completed exercise.

Fig. 7: Encouragement page.
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As people are different in many ways such as their likes, dislikes, and preferences, we provide
customization and personalization feature in the Setting module. This feature helps users to
personalize the app to their preferences. The app allows users to change the font size and
background color as illustrated in Fig. 8.

Fig. 8: (a) The font; (b) backgroung color setting interface.
3.4

Prototype Validation

In the validation phase, we employed an expert review method to review and verify the app.
Two sessions were conducted; one with physiotherapists as content experts and the other with
experienced interface design experts to review the user interface design, navigation, and
interactivity.
4.

RESULT AND DISCUSSION

In the prototype validation phase, content and user interface validation took place towards the
end of the prototype lifecycle. The content experts and user interface experts went through the
application and the instruments to evaluate the content, the flow, the look and feel,
functionalities, and the interaction aspect. Two expert review sessions were conducted to
validate the prototype.
In content validation, two physiotherapist practitioners with more than four years of working
experience in physiotherapy area validated the prototype. Both content experts agreed with the
prototype contents since the contents cover both stretching and strengthening exercises.
Stretching or flexible exercise is a type of exercise along with strength, balance and endurance.
Stretching exercises help to stretch the muscles and make the body maintain flexibility. These
exercises can give people more freedom of movement for other exercises and also for everyday
activities. It may also help people avoiding discomfort while being restricted in place for a long
period such as while using a computer. Strengthening gives the muscles ability to perform
everyday activities and helps protect the body from injury. Stronger muscles also lead to a
boost in metabolic rate which means more calories will burn even when the body is at rest.
Regular strengthening training will help people to be more capable of performing their daily
tasks. Strengthening also can stimulate bone growth, lower blood sugar, assist with weight
control, improve balance and posture, and reduce stress and pain in the lower back and joints.
Both experts agreed that these exercises are included in a healthy workout routine and follow
the American Heart Association Recommendations for Physical Activity in Adults (2020) and
Physical Activity Guidelines for Americans (2018).
The experts also confirmed that the contents are adequate and follow standard exercise
guidelines for computer user. They also believe that the prototype is good to motivate and
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encourage users to exercise. This is because the exercise will pop-up on users’ computer screen
after several periods of using their computer based on their setting. The experts also suggested
using animation or video to demonstrate the exercises, providing captions for images and
providing clear narration of exercise instructions for the prototype improvement.
In the interface validation phase, two senior lecturers from UUM with at least five years of
teaching and research experience in multimedia area validated the prototype. They reviewed
the prototype based on the 11 proposed criteria gathered from the users. According to the
experts, the prototype provides the users with appropriate and attractive media elements, giving
user freedom and flexibility and encourage motivation for the user to use it. Both experts agreed
that the healthy lifestyle prototype has the potential to motivate UUM community to exercise
while using computers. To make it better, they suggested to further improve the prototype on
its usability and interface design aspects.
5.

CONCLUSION

Normally, the working hours of the UUM community are between 8 to 10 hours and computers
are used to perform their work. Spending many hours using a computer without a break could
cause a health problem to users. The perceptions that doing exercise requires a person to wear
proper clothes and should only occur at a specific time are the biggest challenge in achieving
a healthy lifestyle. A total of 11 criteria required by the user for healthy lifestyle application
have been identified as - use cartoon/object/animation to guide the user while using the
application; use graphics/images to give a brief overview of things/activities; provide
audio/sound/background music; avoid time out (unlimited time) for any activity or exercise;
provide encouragement/incentives words for motivation; display status of current activity;
provide a forum for discussion; use soft and harmonious background colours; use readable font;
provide enough time to learn something; and give the user freedom to answer question/perform
activity. The developed prototype with all the identified criteria was validated by content and
user interface experts. The experts responded positively towards the application.
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